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Through the Best Practices Case Studies, hospitals participating in ACS NSQIP, CSV/
ACS NSQIP Pediatric, GSV, MBSAQIP, COT, and Cancer Programs are provided with 
an opportunity to share their expertise in implementing surgical quality improvement 
initiatives within their facilities. The overall goal is to showcase how participating hospitals 
have utilized programmatic data to improve their performance and outcomes. It is hoped 
that the Best Practices Case Studies publication will allow program participants to learn 
from the experience of others and develop similar quality improvement projects within their 
own organizations.

The idea to publish the Best Practice Case Studies originated through feedback from ACS 
NSQIP sites via the ACS NSQIP annual conference. Hospitals were looking for information 
on how to utilize ACS NSQIP data to improve their surgical care and outcomes. Hence, the 
Best Practices Case Studies initiative was created to provide program participants with 
examples of quality improvement projects, designed by hospitals and implemented within 
their own facilities.

The 2019 Best Practices Case Studies were selected from a bank of more than 500 
abstracts submitted for the 2019 ACS Quality and Safety Conference. All abstracts were 
reviewed and vetted by a panel of program experts, and the authors of the studies chosen 
were asked to further develop their case study and share their accomplishments.

Each case study was developed by quality improvement professionals at participating 
hospitals (for example, Surgical Clinical Reviewers, Metabolic Surgical Clinical Reviewers, 
Surgeon Champions, data analysts, program directors, and so on) and describes the 
objectives and end results of the quality improvement effort, as well as the planning, 
development, and troubleshooting process.

ACS Quality and Safety Conference 
Best Practices Case Studies
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Each Best Practices Case Study includes:

• Description of the problem addressed

• Context of the quality improvement process

• Planning and development process

• Description of the activity

• Resources needed

• Results

• Tips for others

Quality improvement is not an exact science; however, these examples may serve as a 
starting point to assist others in developing their own quality improvement initiatives, 
as each case study provides details of the quality improvement effort that hospitals may 
envision at their own facility.

ACS NSQIP, CSV/ACS NSQIP Pediatric, GSV, MBSAQIP, COT, and Cancer Programs are 
continually looking for participant feedback on making our programs more beneficial to 
hospitals striving to meet surgical care goals.

Please contact us if you have comments or questions regarding these studies, or if you 
would like information on how to submit your own Best Practices Case Study for publication 
in the future.

QUALITY & SAFETY PROGRAMS
of the AMERICAN 

COLLEGE OF SURGEONS
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General Information
1. Institution Name: Saint Francis Hospital and Medical Center, Trinity Health of 
New England

2. Submitter Name and Title: David S. Shapiro, MD, MHCM, FACS, FCCM,  
Chief Quality Officer

3. Authors: Daniel Mullins, MD, FACS; Amanda Ayers, MD, FACS; Saumitra 
Banerjee, MD, FACS; Steven Brown, MD, FACS; Robert Lewis, MD, FACS; Daniel 
Mullins, MD, FACS; Andrew Raissis, MD, FACS; Rachel Scott, MD; Ly Tran, PA-C; 
Maryann Mecca, PA-C; and David S. Shapiro, MD, FACS 

4. Name of the Case Study:

Benefits of an Enhanced Recovery Program in Frail Populations

What Was Done?
1. Global Problem Addressed

The population is aging, and while care for chronic medical conditions has 
improved, optimization for surgical procedures is a complicated process. 
Medical and surgical complications continue to threaten the elderly and those 
with complicating comorbid conditions.1,2 Connecticut has some of the highest 
hospital complication rates and serious safety event rates nationwide. Multiple 
efforts to improve these outcomes have been condensed into the constellation 
of “enhanced recovery” processes to optimize patients and improve outcomes 
after surgery. These programs vary location to location, but overall have made 
a significant impact in the readiness for surgery, expectation management 
for patients and families, and an improvement in the overall surgical patient 
experience. Improved and innovative surgical and anesthetic techniques have 
contributed to improvements, but low-cost, high-impact efforts like an enhanced 
recovery program, can make all the difference. Using a variety of methods and 
risk assessments, frailty has been demonstrated in between 4.1 and 50.3 percent 
of surgical patients and is predictive of mortality, postoperative complications, 
and disposition at discharge.3,4 Complications after surgery are costly—they can 
increase a case-mix-adjusted costs by $9419 to $13,832 per case.5 More notably, 
complications worsen patient experience, are concerns to regulatory bodies, and 
can contribute to higher utilization of health care resources. Enhanced recovery 
programs (ERP) are being used nationwide and improve complications, reduce 
lengths of stay, and lower costs of care per patient.6-8 It is widely accepted that no 
single implemented change will improve outcomes of surgery across all patient 
populations, and that the approach to perioperative and postoperative care must 
incorporate multiple disciplines, multiple modalities, and multiple components to 
optimize care for every patient. 
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2. Identification of Local Problem

Complications documented by local data assessments, the National Healthcare 
Safety Network (NHSN), and the American College of Surgeons National Surgical 
Quality Improvement Program (ACS NSQIP®) data identified our hospital as an 
outlier with respect to overall morbidity, increased lengths of stay, postoperative 
surgical site infection, sepsis (Source: ACS NSQIP Semiannual Report) as well as 
transfer to extended care facilities in the post-acute setting, hospital-acquired 
infections, and postoperative opiate use (Source: NHSN, local data). All listed 
complications were important to patient experience—events like ileus, reinsertion 
of a nasogastric tube, and other data not publicly reported. 

Our goal was not only to improve care at our campus and within our regional 
health system, but to disseminate what we have learned locally and from our 
peer hospitals in the state, and to help to reduce variation and hospital-acquired 
conditions statewide. Support for the Connecticut Surgical Quality Collaborative 
has developed a collaborative relationship, where grant funding has provided 
technology and education statewide, allowing for data collection to be uniform 
and for techniques to evolve toward being more unified with the best practices 
demonstrated in the published evidence. This collaboration has borne fruit, with 
creation of a resource website, the Connecticut Geriatric Program in Surgery 
(ctgps.org), and a sharing of data to improve care regionally. Lastly, we are not so 
arrogant as to not recognize our own shortcomings; we have identified several 
opportunities for systemic improvements through this program and are on the 
journey toward consistent practice, high reliability, and the safest, most effective 
surgical providers in the nation. 

Saint Francis Hospital, now a part of Trinity Health of New England, has evolved 
a constellation of practices to reduce hospital-acquired infections (HAI) and 
conditions over the last several years. As early adopters of large-volume, risk-
adjusted surgical data subscriptions, like ACS NSQIP, we have improved multiple 
metrics across the continuum of care. We have reduced ventilator-associated 
events, reduced surgical site infections, and adopted enhanced recovery 
processes (ERP) in our colorectal surgery patients to improve every aspect of 
their experience. These processes have now begun for patients undergoing 
hysterectomy and other procedures, and other programs in Connecticut have 
had success. This project began with pilot data on the implementation of team-
based training, best practice utilization, and the idea that state programs would 
benefit from transparent data sharing. A grant was sought and awarded, and 
we began our leadership and collaboration with the Connecticut Surgical Safety 
Collaborative, a partner to the Connecticut Chapter of the American College of 
Surgeons. With a goal of enhancing the patient experience, providing low-cost 
care, and minimizing complications, we were set to lead the journey toward zero 
harm. 
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Saint Francis Hospital is a not-for-profit, urban, tertiary care, Level I trauma center 
located in Hartford, CT. It is the largest Catholic hospital in the northeast. The 
hospital was a primary partner in the development of the Connecticut Surgical 
Quality Collaborative, a surgical safety collective that includes every acute care 
hospital in Connecticut. Grant funding has provided technology and education 
statewide, allowing for data collection to be uniform and for the promotion of 
best practices demonstrated in the published evidence surrounding surgical 
success. 

Measures include:

NHSN: National Healthcare Safety Network-published infection and event data 
provide our hospital event rates and actionable items in addition to benchmarks.

ACS NSQIP: The American College of Surgeons National Surgical Quality 
Improvement Program provides risk-adjusted data for our submitted patient data, 
allowing us to benchmark surgical patients here against surgical patients in our 
State Collaborative and compare further with nationally reported benchmarked 
data.

Locally collected outcomes: We use these outcomes, including identified 
surgical and medical complications and adverse or unexpected events, rates 
of transition to nursing facilities post-acute, readmission data, lengths of stay, 
and postoperative milligram morphine equivalents, to monitor opiate use and 
prescribing.

Other clinical data, such as tolerance of enteral nutrition, use of urinary catheters, 
and more, are collected in real time. 

2. Planning and Development Process

Our own performance with patient experience has been a journey. Saint Francis 
recognizes the level of care available in Connecticut matters to our citizens. 
When we are compared with the remainder of the nation, we do not excel. Our 
complications, hospital-acquired conditions, and other parameters are higher 
than the majority of the U.S. Our goal was not only to improve care at our 
campus and within our regional health system, but to disseminate what we have 
learned locally and from our peer hospitals in the state and help reduce variation 
statewide. 
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In 2016, the noted performance reflected in the ACS NSQIP data suggested the 
need for improvement, and the ERP was instituted. Monthly development and 
implementation meetings were held to educate, and the colon surgery specialty 
group committed to the process with early adoption of outpatient and post-acute 
measures. Inpatient measures were implemented simultaneously.

Description of the Quality Improvement Activity
We targeted improvement in these events in an effort to enhance the patient 
experience and sought support from the private foundation of a medical 
professional liability provider, who found interest in our preliminary work. With 
their support, Saint Francis was able to obtain a large grant to support enhanced 
recovery programs, and, in collaboration with the American College of Surgeons 
local chapter, supported the ERP efforts statewide and at Saint Francis. More 
recently, further efforts to focus ERP on more frail populations (patients with 
diabetes, patients older than 70 years, and patients with American Society of 
Anesthesiology Classification [ASA] >2) have been endeavored. Perioperative 
optimization in these patients has resulted in similar improvements in outcomes. 

Briefly, an enhanced recovery program was instituted at our urban, tertiary care 
hospital over the last three years. Consecutive patients undergoing colorectal 
resections performed after January 1, 2016, have been followed. Outcome 
measures, including overall complications, post-acute disposition to skilled 
nursing facility (ECF), readmissions, length of hospital stay, duration to flatus, and 
morphine milligram equivalents (MME) were collected prospectively. Statistical 
analysis for all interventions and an overall assessment on patient experience 
were performed. 

Overall complications were assessed in the patients before institution of ERP and 
subsequent to the start of the program. Subgroups of patients included the “frail 
patients,” including highly comorbid patients (those with ASA > 2), patients with 
advanced age (defined as age > 70), and patients with diabetes (DM, defined as 
preoperative glycosylated hemoglobin > 6.5%). 

Initially, 183 consecutive patients underwent colorectal resection prior to 
the initiation of the enhanced recovery program. Subsequent to the program 
starting, 509 consecutive patients were included in the ERP. For the sake of data 
analysis, seven patients were excluded because of absence of important data. 
Demographics collected included age, gender, body mass index, and tobacco use, 
which did not differ between groups.

Complications were identified by individual chart abstraction and included 
surgical complications (return to operating room, leak, bleeding, wound drainage, 
and others) and medical complications (acute kidney injury, hypotension, oliguria, 
myocardial infarction, thromboembolic event, and others, including events that 
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are not often publicly reported such as ileus, wound erythema, dislodgement and 
replacement of devices, dysuria and urinary retention, changes of level of care, 
and more). Data from the state hospital association, locally collected hospital 
data, and annual and semiannual reports from ACS NSQIP were utilized to 
identify events and outliers.

This process began at our hospital in 2016 and continues today.

Resources Used and Skills Needed
1. Existing staff, including nursing providers in the perioperative center, 

a single physician assistant, supported by office staff members, and 
clinical providers in the hospital were all engaged. Dedicated staff to the 
enhanced recovery program included a portion of the PA’s dedicated 
time. Leadership included a dedicated quality nurse provider and 
the service line executive director and chair of surgery, as well as an 
extremely dedicated colon and rectal surgery group.

2. Surgeons in a private specialty colon and rectal surgery practice were 
the primary surgical providers, foundational participants, and the push to 
engage the remainder of the hospital staff. 

3. Funding: Saint Francis was able to obtain a large grant to support 
enhanced recovery programs, and in collaboration with the American 
College of Surgeons local chapter, supported the ERP efforts statewide 
and at Saint Francis.

4. Participation in ACS NSQIP, while not required, provides significant 
improvements with risk adjustment in the data collected.

5. Continued updates to the inpatient, post-acute, and perioperative staff.

What Were the Results?
1. Overall Results

Overall, complications of any kind occurred in 47.5 percent of the pre-ERP 
patients. Though this number seems high overall, it includes even transient 
increases in creatinine, adynamic ileus, vomiting events requiring interventions, 
and other patient dissatisfiers. In patients experiencing surgery with ERP, this 
number dropped to 23.2 percent. These results are shown in Tables 1 and 2.  
Separate analysis revealed improvements in frail patient groups as well. 
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Comorbid patients (n=237; Table 3) and patients with diabetes (n=139, Table 4) 
both demonstrated identical improvements (p<0.001). Patients with advanced 
age (n=255, Table 5) improved significantly with respect to surgical and medical 
complications, days to flatus, and hospital LOS (p<0.001). 

In addition to these improvements, inpatient data and the Connecticut 
Prescription Monitoring Program (PMP) allowed assessment for postoperative 
opiate use (Table 1). Multimodal pain management options included in ERP 
allows patients to have their pain management tailored to meet their needs. The 
use of opiate pain medication averaged 119.03 MME before ERP, and it decreased 
to only 31.4 MME for those in the ERP program. Further, the number of patients 
who tolerated their experience opiate free improved from 4.1 percent to more 
than 18 percent. 

  Table 1: Saint Francis ERP patient data.
  (Sources: NHSN, Connecticut PMP, Encare Information System (EIS) Registry)

*Includes all listed complications and events described in ACS NSQIP, 
inclusive of ileus, wound events, and events not otherwise discovered in 
public reportability

§ Surgical site infections, deep space infections, bleeding, returns to OR, 
others

‡Mortality, cardiac events, pneumonia, urinary tract infection, respiratory 
events, kidney dysfunction, evidence of ileus, thromboembolic events
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  Table 2: Saint Francis colorectal surgery patients.
  (Source: ACS NSQIP 2016 and 2018 Annual and Semiannual Reports)

  Table 3: Saint Francis colorectal surgery patients, “Comorbid Group, n=237.”

  Table 4: Saint Francis colorectal surgery patients, “Diabetes Group, n=139.”
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2. Setbacks 

Setbacks are commonplace. Adherence to the constellation of requirements 
for particular enhanced recovery program goals are occasionally in opposition 
to the preferences of individual hospital surgical providers. These may include 
mechanical bowel prep, particular antibiotic preferences, and others. When 
these parameters cannot be met, groups may choose to develop a more 
customized local version of enhanced recovery needs. Use caution, however, 
as local preference may not be aligned with the majority of best practices 
recommendations. Adherence to the published guidelines are often best, and 
cultural adaptation to these changes—for surgeons, anesthesiologists, nurses, 
and even patients—can prove a fruitful, albeit slow, process.

Grand rounds speakers, sharing transparent data, and inviting participating 
and nonparticipating providers to statewide meetings and local educational 
events each can help support adoption of ERP goals. Gaining champions in each 
discipline is always beneficial. 

  Table 5: Saint Francis colorectal surgery patients, “Age > 70 Group, n=255.”
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3. Cost Savings 

This project represents investments in educational, experiential, and training 
efforts that saved hospitals from expenditure in these arenas.

• Grant funding supported multiple educational events, including:

 - High-Reliability Training events for more than 130 clinicians

 - TeamSTEPPS training for multiple hospital teams

 - Support of the Statewide Surgical Collaborative

 - Teaching events, networking conferences, and so on

• Support for technology platforms for multiple collaborative hospitals

• Project managers can facilitate compliance, dissemination, and education 
without high-cost providers being relegated to these important tasks

4. Patient Care Estimates of Savings

Cost savings were noted in a variety of colonic surgery patients. A savings 
of approximately $3,000 per patient was realized with a reduction in both 
complications and length of stay. Overall impact of the reduction in complications 
is challenging to quantify given the variability between patients, but for nearly 
500 patients in the post-ERP group, savings can be approximated at $1.5 million 
over the 2.5 years of the study, averaging $600,000 annually. Further, a slight 
improvement in readmission rates, while not statistically significant, does offer 
potential improvements, as reduced readmissions are an important goal.

Tips for Others
1. Start simply; most interventions are reasonably low cost and do not require 

additional technology, but data collection is important. 

2. Funding, whether local, private, or from large grants, can help but isn’t required. 
If funding is sought, collaborative efforts from peer organizations can be 
extremely useful. Unusual sources can be helpful—your hospital claims data 
may provide fodder for conversations with malpractice providers, quality 
organizations, and others, and savings can manifest from reduced claims and 
reduced complications, all resulting in decreased payments for third-party 
payers. Support from hospital leadership can be better gleaned by transparency, 
internal cost-analysis, and a target of reducing variability between patients. 
Launching a program that can save $3,000 per patient, applied across the 
entire surgical volume, can be extremely convincing. 

3. Data sharing should be regular and transparent. Group metrics and individual 
metrics can be shared in the OPPE process and can be demonstrated successes 
for a hospital over time. Motivation should come from within.
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In all, Saint Francis has been a leader in Connecticut, with efforts to improve 
hospital-acquired condition rates, avoid serious safety events, and learn and 
maintain best practices for the provision of surgical care. These efforts have  
manifested in our adoption of an enhanced recovery program, an adaptation of 
Enhanced Recovery After Surgery (ERAS) programs used nationwide. The group 
of colon and rectal surgeons and physician assistants were the force behind the 
majority of the interventions and guided most of the interventions, in association 
with the hospital’s department of surgery. The investment in this program was 
inclusive of reorganization and collaboration, rather than a large spend of funds. 
The costs were minimal, and the results were demonstrative of a valuable 
investment. Our work continues, and our collaborative support of other efforts in 
Connecticut will as well.
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General Information
1. Institution Name: Kaiser Westside Medical Center

2. Submitter Name: Richard D. Southgate, MD (Orthopaedic Surgeon, ACS 
NSQIP Lead); Leah Calvert, MHA (ACS NSQIP Surgical Case Reviewer); Erik W. 
Kroger, MD (Orthopaedic Surgeon, Chief); Waleed K. Lutfiyya, MD (Colorectal 
Surgeon, Chief Surgical Officer); and Amanda Lovell, MSN, RN, CNOR, CPHQ, 
NE-BC, CLSSBB (Regional Quality Improvement Consultant, Perioperative 
Services)

3. Name of the Case Study:

Geriatric Joint Replacement Patients Have Reduced Length of Stay after 
Implementation of Enhanced Recovery After Surgery (ERAS)

What Was Done?
1. Global Problem Addressed

Enhanced Recovery After Surgery (ERAS) is a multimodal approach that 
focuses on optimizing nutrition, early mobilization, and pain management 
while minimizing narcotic usage. In colorectal and general surgery, ERAS has 
demonstrated success in improving outcomes, reducing length of stay (LOS), and 
reducing hospital costs.1,2 Less has been published about implementing ERAS in 
the field of orthopaedic surgery or in geriatric patient populations.

2. Identification of Local Problem

Our hospital had a length of stay for arthroplasty patients that was significantly 
greater than that of Kaiser Permanente hospitals in other regions. As more 
patients joined our health plan, that led to an increasing volume of total joint 
replacements at the hospital, which led to a bottleneck in our arthroplasty service 
line. A team was then assembled to work on implementing ERAS principles in the 
care of total hip and total knee replacement patients. Up until this point, no prior 
surgical services had ERAS implemented in Kaiser Northwest.

Certain elements of ERAS were already in place with arthroplasty patients, 
such as mobilization on the day of surgery and a component of multimodal pain 
management. However, prior to the roll out in October 2017, there was no clearly 
defined process for all joint replacement patients to follow. Other elements were 
added to our arthroplasty bundle, including preoperative carbohydrate drink two 
hours before arrival (approximately four hours before scheduled surgical time), 
no routine use of urinary catheters, short-acting spinal anesthesia, postoperative 
mobilization within 12 hours, resuming regular diet within 12 hours, maintaining 
euvolemia (minimizing intraoperative fluid volume and avoiding hemodilution), 
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and standardizing postoperative nausea and vomiting (PONV) prophylaxis. 
Additionally, there was no consistent method of documentation to identify 
improvements and gaps. Standardizing ERAS principles required a culture 
shift, including familiarizing staff with core concepts (minimizing opioids, early 
ambulation, optimized nutrition) as well as educating patients about expectations 
of early discharge and pain management. 

How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Kaiser Westside Medical Center (KWMC) is a community hospital located 
west of Portland, OR. It is one of two hospitals owned by Kaiser Permanente 
Northwest. The service area includes the Portland metropolitan area (including 
Vancouver, WA) and extends south to Salem and Eugene. KWMC has 126 
licensed beds, approximately 675 privileged physicians, and more than 1,000 
employees. The hospital opened in 2013 and prioritizes High Reliability 
Organization (HRO) principles as we serve our patients. It participates in the 
American College of Surgeons National Surgical Quality Improvement Program 
(ACS NSQIP®) Multispecialty Option, abstracting primarily orthopaedics, 
general surgery, and urology. The highest-volume service is orthopaedic surgery, 
specifically hip and knee replacements. In 2017, 2,045 total joint cases were 
performed, and of these cases, 391 patients were 75+ years old at the time of 
their surgery. In 2018, that number increased 21 percent, bringing the annual 
volume to 2,496, (521 of these patient were 75+ years old), thereby making 
KWMC the busiest joint replacement center in the state of Oregon.

At KWMC, our total joint patients were the first population in the region for 
which the ERAS multimodal care pathway was implemented. This was the first 
step of a larger regional project to roll out ERAS across all surgical specialties. 
Doing so required executive-level sponsorship and agreement between 
physicians, nursing, and operational leaders. 

This region-wide initiative provided the executive-level support needed to 
implement culture changes specific to our arthroplasty patients. We were able 
to identify appropriate ERAS process measures with the input of departmental 
leaders and partner alongside our change champions in each phase of care 
(orthopaedic clinic, preoperative medicine clinic, preoperative holding area, 
operating room, post-anesthesia care unit, surgical floor, physical therapy) 
to facilitate meaningful discussions surrounding opportunities and potential 
barriers. We were also able to leverage our ACS NSQIP data set for our outcome 
measures. This project required highly collaborative relationships between 
multidisciplinary workgroups spanning throughout the hospital. 
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2. Planning and Development Process
• Determined goals for the ERAS program: Reduce length of stay without 

concomitant increase in readmissions, achieve harm-free surgery (no 
surgical site infections, wound dehiscence, pneumonia, sepsis, unplanned 
intubation, VTE, acute renal failure or progressive renal insufficiency, UTI, 
CVA, MI, cardiac arrest, transfusions)

• Identified stakeholders and subject matter experts

• Developed dashboard team (responsible for data validity and integrity 
for both process and outcome measures) using ACS NSQIP data for 
outcomes measures 

• Engaged operational and clinical leaders and established ownership of 
measuring discrete steps in the process (early ambulation, last liquids, 
multimodal analgesia, carb drink, avoiding use of urinary catheters, and 
so on)

• Identified all patient touch points to ensure consistent ERAS messaging 
throughout their care process; collaboration required with outpatient 
clinic, the preoperative medicine clinic, preoperative total joint class, 
surgical prep area (preoperative), intraop, PACU, hospital ward, and 
physical and occupational therapy

The planned changes came, in large part, from Kaiser Permanente Northern 
California’s experience in using ERAS for elective colorectal resection and 
emergency hip fracture repair across 20 medical centers in their region. They 
published their findings on 8,770 patients, which demonstrated earlier and 
greater ambulation, improved nutrition, and reduced opioid use as well as lower 
readmission and overall complication rates. Colorectal patients saw a decrease 
of in-hospital mortality, and hip fracture patients saw increased rates of home 
discharge. This study concluded that rapid, large-scale implementation of a 
multidisciplinary ERAS program was feasible and cost effective in improving 
surgical outcomes.3

Description of the Quality Improvement Activity
1. September 2017: Development of ERAS protocol for arthroplasty patients

2. October 2017: ERAS go-live date with implementation of new protocols

a. Development of ERAS education materials for both staff and patients
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3. January 2018: Home recovery (also known as same-day discharge, outpatient 
arthroplasty) implemented

a. Home recovery piloted by four surgeons, outcomes were closely 
monitored

b. Q2/Q3 2018: Home recovery was adopted by remaining surgeons 
after seeing initial successes with early adopters

4. Q2 2018: Development of ERAS rounding tool for both staff and patients

a. Staff education and rounding on ERAS core principles (quarterly)

i. Operational leaders responsible for rounding on staff, 
supported by their partners in hospital quality 

b. Patient rounding on ERAS principles and experience (preoperative 
carbohydrate beverage, pain management expectations, avoidance of 
urinary catheters) (quarterly)

i. Operational leaders responsible for rounding on patients, 
supported by their partners in hospital quality 

Resources Used and Skills Needed
1. Staff

 Quality Consultant

 Surgeon Champion

 Anesthesia Lead

 Hospitalist Co-Management Program

 Nursing Leadership: Preoperative, Intraop, Postoperative, Hospital Floor

 Nurse Educators from Perioperative and Hospital Floor

 ACS NSQIP Surgical Case Reviewer

 Data Analytics 

 Physical Therapy

2. Costs

 There were no additional costs beyond normal hospital operations to 
implement and maintain the QI program. No additional funding sources were 
necessary to implement this program.
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What Were the Results?
1. Overall Results

This was a retrospective study aimed at determining what effects ERAS had on 
arthroplasty patients age 75 years and older. ERAS was implemented on October 
1, 2017. Patients were divided into two groups: pre-ERAS and post-ERAS. Each 
group consisted of 12 months of geriatric arthroplasty patients; 10/1/2016–
9/30/2017 for pre-ERAS and 10/1/2017–9/30/2018 for post-ERAS. There were 
276 patients in the post-ERAS (experimental) group and 253 in the pre-ERAS 
(control) group.

Table 1 shows that, despite having a similar breakdown of comorbidities as 
measured by ASA class, after implementation of the ERAS protocol there was a 
significantly greater proportion of patients with a length of stay of only one day 
(64.5% vs. 45.5%, p < 0.0001) (Figure 1). Similarly, after ERAS there were fewer 
patients with a length of stay of two days (16.0% vs. 32.8%, p < 0.0001) or three 
or more days (13.8% vs. 21.0%, p = 0.03). Not many patients over the age of 75 
participated in the home recovery program. There was no significant difference 
in the proportion being discharged home or to a skilled nursing facility (Figure 2). 
Similarly, there was no difference in unplanned return to the operating room or 
readmissions.

All data were analyzed using R statistics package version 3.5.3 (R Foundation 
for Statistical Computing, Vienna, Austria). When comparing the proportions 
between groups, a t-test for proportions was used with an alpha of 0.05. 

  Table 1
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2. Setbacks
• Barriers encountered during the QI activity implementation

 - Delays in dashboard build out from other high priorities at the 
regional level

 - Staffing in PACU for home recovery patients: Procured additional full 
time employees (FTEs) from leadership for PACU nurses

 - Identification of home recovery patients: Surgeon reluctance because 
of perceived increased workload from earlier discharge, potential 
need for more narcotic refills

 - Patient and family preference to stay longer: Educate on the benefits 
of earlier discharge, be it same day or postoperative day one

  Figure 1. LOS in total joint patients 75+ years old before and after ERAS.

  Figure 2. Discharge disposition in total joint patients 75+ years old before and after ERAS.
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• Solutions to barriers

 - Educate staff and MD about the benefits of ERAS

 - New scripting of preoperative patient education class; inform that 
discharge on postoperative day zero is the norm for healthy patients

• Revisions in original QI plan due to limitations encountered during the 
process

 - Expectation management, changing deadlines 

 - Focus on patient, collaboration to ensure successful change 
management

 - Modify protocol as needed: Switched from IV to PO acetaminophen 
(because of cost issues), did not implement postoperative chewing 
gum protocol (used in Kaiser Northern California)

3. Cost Savings

There was no money directly invested in implementing the ERAS pathway for 
geriatric arthroplasty patients. Health plan leadership allocated 0.25 FTE of our 
perioperative regional quality improvement consultant who had the assistance 
of a project manager and a senior administrator to help achieve this goal. Further 
studies are under way to estimate direct reductions in cost from reduced length 
of stay.

Tips for Others
Getting started (funding needed, staff, pilot test, how to obtain buy-in from key 
participants): 

• Achieve consensus on measurable objective rooted in best practice 

• Establish reasonable deadlines with accountability 

• Identify change champions (subject matter experts who are respected 
and can solicit buy-in from peers and their groups of influence)

• Solicit support from executive leadership (both physicians and health 
plan operations)

• Reach out to other hospitals that have implemented similar programs; 
solicit recommendations and shortcomings

• Identify unit-based, front-line champions for specific metrics 

• Standardize messaging regarding the change to both staff and patients

• Establish clear budget and strategy for data analytics and marketing
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1. How to sustain the activity (meetings, regular monitoring and feedback, and 
so on): 

• Monitor data through smaller monthly dashboard meetings

• Hold leadership report-outs at quarterly meeting regarding progress on 
arena-specific action items

• Establish focused ERAS rounding with staff and patients

• Share the patient voice and ERAS experience 

• Solicit and share staff feedback 

2. Other tips and considerations:

• Develop video for patients educating them on what ERAS is and why it is 
important for their recovery

• Implement a web-based collaborative platform such as SharePoint for the 
team to access current data and resources

• Stay flexible as priorities may change 

• Anticipate delays

• Develop meaningful relationships across multiple departments to 
facilitate success
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General Information
1. Institution Name: Christiana Care Health System

2. Submitter Name: Michael Farrell, MD, MS, General Surgery Resident

3. Name of the Case Study: 

Improving the Decannulation Rate in Trauma Patients

What Was Done?
1. Global Problem Addressed

Tracheostomy is one of the most commonly performed procedures in critically 
ill patients. There are multiple studies and guidelines addressing the timing 
and techniques for placement of a tracheostomy. In 2013 the TracMan trial 
provided updated insight into the timing of a tracheostomy by demonstrating 
that a tracheostomy within four days of intubation was not associated with 
improvement in mortality or time on the ventilator compared with at 10 days.1 
Prolonged tracheostomy placement does carry risks, including, but not limited 
to, tracheal stenosis, bleeding, site infection, and dehiscence. Despite the known 
risks there is very limited data and no guidelines to help determine the timing 
or steps to take toward decannulation.2,3 Other institutions have attempted 
to address this need, with mixed results, by developing tracheostomy teams 
and bundle packages.4-7 In spite of these efforts, a need still exists for a reliable 
protocol that can work in a variety of settings and maintain patient safety.

2. Identification of Local Problem

The decision to decannulate a patient must be considered on a case-by-case 
basis, and this makes it difficult to compare multiple institutions. Additionally, 
there are no set criteria to use as a comparison for decannulation rates. Instead, 
it was recognized that some of our patients had prolonged discharge planning 
due to their tracheostomy. Some patients had limited rehabilitation options due 
to still having a tracheostomy in place that was no longer required from a safety 
perspective. Other patients were being decannulated just prior to discharge, and 
it was felt that this step could have been completed earlier.
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Christiana Care Health System is a large community hospital system providing 
care for Northern Delaware. It consists of approximately 1,000 beds and is an 
American College of Surgeons-designated Level I trauma center and a JCAHO 
stroke center. It serves approximately 4,000 trauma activations annually.

The decannulation initiative was driven primarily through a cooperation between 
the trauma department and respiratory therapy department.

2. Planning and Development Process

Initial planning developed after the recognition of the opportunity for 
improvement. A task force was created with the goal of developing a protocol. 
Participants in the group consisted of surgical intensivists, pulmonary intensivists, 
respiratory therapists, speech therapists, and critical care administration.

Patient safety, due to the potential for an urgent airway emergency, was of 
primary concern. The protocol was developed to allow for clinical judgment and 
use of a skill set within the training and daily routines of team members. For 
added safety, a physician order was required to initiate the protocol and prior to 
decannulation. 

There is no standard guideline for decannulation, therefore the protocol was 
developed based on consensus among practitioners. After an agreed protocol 
was created, an order option for the protocol was added to the order set used for 
tracheostomy. All team members were educated on the topic in small groups at 
regularly scheduled meetings.

Protected time and financial incentives were not offered for this project. We 
obtained team support through early engagement.

Description of the Quality Improvement Activity
A tracheostomy decannulation protocol was developed (Figure 1). The population 
of interest consisted of trauma patients with new tracheostomies. The surgical 
intensivists are required to identify the patient as appropriate for the protocol 
based on clinical judgment. Additional inclusion criteria included: 

• Not being ventilator dependent

• Not have planned procedures requiring an advanced airway

• Have an intact airway with a cough reflex

• Maintain adequate oxygenation with FiO2 less than 40 percent 
demonstrated by pulse oximetry or blood gas

• If patient has sleep apnea, must be addressed
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The protocol was initiated in March 2016. The respiratory therapy department 
was primarily responsible for education. The surgical intensivists, as well as the 
residents, physician assistants, nurse practitioners, intensive care unit (ICU) 
nurses, respiratory therapists, and speech therapists all received education on the 
steps of the protocol and the selection criteria. 

The surgical intensivists were responsible for patient selection. The order for 
initiation or final decannulation could be placed by the surgical intensivists, 
residents, physician assistants, or nurse practitioners. Respiratory therapists 
proceeded through the protocol on daily rounding. Speech therapy assisted with 
speaking valves, if needed. ICU nurses were made aware of the protocol, but it did 
not impact their daily role. 

  Figure 1. Outline of the tracheostomy decannulation protocol.
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Resources Used and Skills Needed
1. The initial protocol development consisted of a small group of one to two 

representatives from each involved department. Specifically, this included the 
director or associate director for the departments of trauma, pulmonology, 
respiratory therapy, and speech therapy.

2.  There was no additional cost beyond the normal hospital operations to 
implement and maintain this program. This protocol empowered individuals to 
advance patient care, within their skill set and within agreed upon standards.

What Were the Results?
1. Overall Results 

We conducted a full assessment approximately 18 months after initiation. 
Propensity matching was used to account for patient age, gender, injury severity 
score, and duration on a ventilator. We assessed for decannulation rates, time 
to decannulation after a patient was liberated from the ventilator, and time 
to discharge after ventilator liberation. We compared patients treated by the 
protocol with those not treated by the protocol. We also wanted to assess for any 
cultural changes within the hospital system since the initiation of the protocol, so 
we compared patients treated before with those treated after the protocol was 
made available. To be considered for the analyses, all patients had to meet the 
inclusion criteria, as outlined above.

We have cared for 134 patients since the initiation of the protocol with 62 (46%) 
of patients being treated by the protocol. In this assessment, patients treated by 
the protocol were 50 percent more likely to be decannulated (OR 9.2 (4.0, 21.4), 
p<0.001). If they were decannulated, it was 1.1 days sooner (p=0.54). There was 
no difference in the time to discharge (p=0.96). 

By initiating a protocol, we did see a cultural change that impacted patient care. 
By comparing the 134 patients treated since the protocol was made available with 
118 patients treated before the protocol was available, we saw similar results. 
Even if a patient was not treated by the protocol, patients were more likely to be 
decannulated after the protocol was available (OR 2.1(1.5,3);p<0.001). Patients 
were decannulated 5.2 days sooner (p=0.07) and were discharged 7.3 days 
sooner (p=0.04) if treated since the protocol was made available. 

One patient did require a reintubation. This patient was treated within the 
protocol. Nationally the standard of care is that 2 to 5 percent of patients who are 
decannulated may require a reintubation, and this was still less than 2 percent.
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2. Setbacks

There were no true setbacks during this improvement project. There were three 
limiting steps that were addressed within the protocol design that helped limit 
any setbacks. First, the initial initiation of the protocol and final approval for the 
decannulation required a provider order. This step served as a safety net that 
allowed for patient selection. Second, the actual order was incorporated into an 
order set already commonly used by the trauma team. This step helped limit 
any extra work to the provider placing the order. Third, our ICU trauma team 
incorporates respiratory therapist into rounding. Due to this relationship, the 
empowerment of the respiratory therapists to advance care in a patient was 
easily accepted.

3. Cost Savings

The focus on this project was patient care. We did not calculate the cost savings; 
however, we believe there are areas that would undoubtedly have had cost 
savings to both the patient and the hospital system. Through empowerment 
of the respiratory therapists, they were able to expedite patient care while 
continuing their daily assessments. By decannulating patients earlier we were 
able to decrease the number of patients who were being followed by the 
respiratory therapists. Similarly, with more patients being decannulated, we were 
able to shorten the average hospitalization by over a week. We believe this is 
likely secondary to an increased number of available rehabilitation centers, which 
would otherwise not evaluate or accept patients with tracheostomies.

Tips for Others
• The key factor that we felt made our decannulation protocol successful was that 

we simply empowered the respiratory therapists to advance patient care within 
a structured system. We did not require additional funding or staff since the 
protocol incorporated established daily routines. 

• We had early buy-in from a multidisciplinary standpoint, which was likely 
secondary to involving members from each department and incorporating 
their concerns for both patient safety and ease of utilization. Additionally, the 
wide-spread and in-person education on the protocol and the steps required 
by each team member allowed for easy incorporation. All of these steps do 
require a strong and trusting relationship between the trauma providers and the 
respiratory therapists. At our institution this relationship was well established, 
but increased communication on patient updates and outcomes could help 
during the transition period.
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Postoperative Pain and Nausea Protocols Decrease Length of Stay without 
Increasing Readmissions following Laparoscopic Gastric Bypass: A Staged 
Approach to a Bundled Care Pathway

What Was Done?
1. Global Problem Addressed

Reducing the hospital length of stay (LOS) improves access to hospital beds 
and decreases cost. For repetitive, high-volume practices such as bariatric 
surgery, standardization of care can reduce resource utilization by eliminating 
unnecessary testing, medications, and interventions in uncomplicated cases and 
by early identification and treatment of complications. The resulting cost savings 
ultimately benefit both patients and health care systems. In states with capitated 
care, such as Maryland, it becomes even more important to ensure that cost 
reduction measures do not adversely impact patient outcomes. Standardized 
postoperative protocols after surgery have been implemented in bariatric surgery 
to decrease LOS. In bariatric surgery, postoperative analgesic and antiemetic 
protocols have not yet been standardized.1-4

2. Identification of Local Problem

At the University of Maryland, prior to instituting analgesic or nausea protocols, 
about two-thirds of patients undergoing laparoscopic bypass surgery were 
discharged on postoperative day 1 (POD 1). Most remaining patients stayed 
additional days due to inadequate oral intake due to persistent nausea. Moreover, 
the use of narcotic analgesics appeared to be a significant exacerbating factor for 
nausea. To address this issue, we developed a narcotic-sparing analgesic protocol 
and an antiemetic protocol. These protocols have preoperative, intraoperative, 
postoperative, and post-discharge components. In addition, because 
these protocols have multiple independent interventions, they are bundled 
interventions. Typically, all interventions in patient care bundles are implemented 
simultaneously, preventing analysis of the efficacy of individual interventions. The 
downside of this approach is that ineffective (and often expensive) interventions 
are not identified for potential elimination.5-7 We sought to implement a 
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standardized postoperative analgesia and nausea bundle in a sequential stages, 
allowing us to analyze each intervention as it was added. We hypothesized that 
our protocols would lead to improved pain and nausea control, which would allow 
decreased hospital LOS.

How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

• The University of Maryland Medical Center is a 757-bed urban 
tertiary academic medical center and teaching hospital. Our program 
is a Metabolic and Bariatric Surgery Quality Improvement Program 
(MBSAQIP)-accredited center and provides comprehensive weight 
management for a broad patient demographic.

• This intervention was a largely physician- and division-driven project to 
improve patient symptom control and reduce LOS and cost of care, but 
without increasing readmission rates.

• Our analgesic and nausea protocols were deployed in stages but across 
the phases of operative care: preoperative, intraoperative, postoperative, 
and post-discharge. This involved coordination of hospital care teams, 
including nurses, dieticians, administrators, coordinators, desk staff, 
residents, operative staff, case managers, pharmacists, and physicians.

2. Planning and Development Process

Prior to implementation of our protocols, all patients followed a standardized care 
pathway. This pathway included routine use of patient-controlled anesthesia, 
discharge on oral narcotics, and an inpatient order set for nausea, which was 
written with minimal guidance or education for the administering nurses.

From 2015 to 2018, components of the protocols were sequentially introduced 
in stages. This required buy-in from the surgeons, as well as engagement of the 
nurses led by nursing leadership both in the preoperative and postoperative 
settings. Intraoperative protocol changes required coordination with anesthesia 
providers as well as our surgical technologists.

Development and selection of interventions came from a combination of medical 
literature as well as provider consensus. Discussion of practice patterns across 
many bariatric surgeons across the country yielded us a list of interventions, 
which our group discussed, modified, and selectively implemented. Enacting 
these protocols was supported and encouraged by divisional and departmental 
leadership, and changes were tracked both via internal quality data and coded 
metrics as well as MBSAQIP data.
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Description of the Quality Improvement Activity

From 2015 to 2018 key steps were sequentially introduced in stages. Throughout 
implementation, in the outpatient preoperative setting patients were introduced 
to and taught an educational module with extensive details of their upcoming 
care. This included education on their inpatient medication regimen for pain and 
nausea such that they would be able to appropriately ask for treatment for their 
symptoms in a timely and effective manner after their surgeries.

In our first implemented stage, on the day of surgery prior to the operation, each 
patient is given a scopolamine patch. Intraoperatively, anesthesia administered 
1g IV acetaminophen. Our first postoperative intervention was to eliminate 
patient-controlled analgesia (PCA), which required engagement of anesthesia 
and the pain service as well as our floor nurses. Nursing was engaged via 
in-service teaching facilitated by charge nurses as well as the surgeons. The 
next step was implementation of a global reduction in postoperative narcotic 
utilization, again by re-education of the nurses on the bariatric patient unit and 
outpatient expectation-setting with our patients. Along with the intraoperative 
acetaminophen, patients are given scheduled PO acetaminophen, PRN 
oxycodone, and rescue PRN morphine based on strict pain score guidelines. 
Patients were discharged with 10 tabs of 5mg oxycodone.

Our second stage introduced intraoperative transversus abdominal plane (TAP) 
and rectus sheath blocks using 60 mL 0.25 percent Marcaine with 1 percent 
epinephrine expanded to 90 mL administered by the surgeon intraoperatively via 
laparoscopic visualization.8-9 Our patients were discharged with only 5 tabs of 
5mg PO oxycodone.

  Figure 1. 
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During our third stage we introduced an aggressive standardized anti-nausea 
protocol, which required engagement of both preoperative and postoperative 
nursing staff on the proper sequence and timing of ondansatron, haldol, and 
diphenhydramine. This required implementing a nausea score that would guide 
the administration of antiemetic. The house staff was briefed on this protocol as 
to not disrupt the protocol with adjunct anti-emetics. Finally, we held intensive 
bariatric unit nursing education and expectation-setting on post-operative 
ambulation and diet, implementing an inpatient checklist with hourly walking 
and oral intake goals. Additionally, each sequential step required physician-led 
education of the house officers, as well as changing electronic order sets via help 
from bariatric office coordinators and the university’s information technology (IT) 
department.

Resources Used and Skills Needed
1. Staff

These interventions were primarily driven by two surgeon champions and 
involved the entire staff of our bariatric nursing unit, which was educated by our 
nursing champion. Office staff within the bariatrics program, particularly our 
bariatric program manager who helped implement the IT changes as well as the 
division’s clinical reviewer, were integral.

2. Costs 

Minor additional costs were incurred intraoperatively to administer bupivacaine 
transversus abdominus plane blocks. MBSAQIP membership was a fixed cost 
already within the division’s budget.

3. Budget 

There was no additional funding source for this intervention.

What Were the Results?
1. Overall Results

We retrospectively analyzed data collected via MBSAQIP on patients undergoing 
laparoscopic roux-en-y gastric bypass from 2014 to 2018. These patients were 
broken up into groups based on each stage’s implementation dates. Length of 
stay data was analyzed via t-test and readmissions were analyzed by Fischer 
exact test. Our length of stay decreased significantly with implementation 
of the full bundle compared to baseline (1.66 days vs. 1.33 days, p = 0.027). 
Each individual intervention was then analyzed against baseline as well as the 
previous intervention. When each stage was individually evaluated, introduction 
of TAP blocks had a significant impact on LOS, decreasing from 1.79 to 1.5 days 
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(p=0.04). Our 30-day readmission rate throughout the entire implementation 
decreased slightly, though not significantly (5.6% vs. 3.6%, p=0.14). We were 
thus able to reduce length of stay without increasing readmissions. Unfortunately, 
we were unable to capture consistent pain or nausea scores largely due to the 
challenges of implementation of a new electronic medical record. Even though 
we had no direct measure of pain or nausea during our interventions in this 
austere data environment, we knew 75 percent of readmissions were pain and/or 
nausea related. Thus, particularly with early readmissions, our protocol likely was 
effective in treating our postoperative patients’ pain and nausea. Patients were 
able to go home earlier and returned to the hospital at the same rate as we were 
better able to control their pain and nausea postoperatively.

2. Setbacks
• Lacking reliable pain and nausea data within our electronic medical 

record system led us to implement our protocol and measure outcomes 
using surrogate data markers (in other words, LOS and readmission 
rates). The challenges encountered during this quality improvement 
project have led to improved processes to capture these specific data 
within our electronic medical record.

• Due to staged implementation of our protocol, we had regular meetings 
with nursing as each new stage became active. This was easier overall, 
as change occurred incrementally; however, it did require more frequent 
updates of personnel and readjustments. Furthermore, due to various 
national drug shortages, we were forced to utilize an alternative 
medication (liposomal bupivacaine10) for several months in 2018 for our 
TAP blocks.

• Re-engagement of nursing staff had to periodically occur several times 
per year due to nursing staff turnover and due to confusion because 
our mixed general surgery unit was simultaneously implementing both 
bariatric and colorectal enhanced recovery pathways. 

Tips for Others
1. When planning a quality improvement project, having a reliable data source 

is essential. The use of several independent data sources will increase the 
chance of success. In the current example, the main outcome data (LOS and 
readmissions) came from the MBSAQIP registry, which is housed within the 
bariatric program. The more granular data (pain and nausea scores, narcotic 
and antiemetic use) were designed to be retrieved from the electronic medical 
record. Failure of one data source still leaves a usable, albeit more limited, data 
set.
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2. Nursing engagement and buy-in is the key to implement new patient care 
protocols. In addition, if house staff provide some aspects of patient care they 
must be always abreast of changes and implementations of new portions of 
the protocol, as they are on the front lines for nursing calls and order entry. 
They also can be utilized as points of contact to education nursing and 
ancillary staff.

3. Departmental support should follow easily if cost and length of stay can 
be decreased. This requires data analysis and review periodically as your 
intervention is implemented.

4. Sustaining change requires focused and unwavering pressure. There must be 
at least one or two primary stakeholders and champions. Having a passionate, 
steady, and vocal advocate keeps these projects on track and moving forward. 
Interventions should be supported with data from the literature as well as 
expert provider consensus.

5. Communication via national meetings, known colleagues, and correspondence 
with other experts can always give you new ideas to implement. Much of our 
protocol was pieced together via communal experiences and communication 
throughout bariatric surgery.
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General Information
1. Institution Name: Geisinger Community Medical Center

2. Submitter Name and Title: Brian Frank, MD, FACS, Assistant Trauma Medical 
Director; Ann Lewis, RN, BSN, Trauma PI Integration Specialist; Joan Magnotta, 
RN, Performance Improvement/Care Manager; Chris Guzzi, Trauma Registrar; 
Deb Clark, RN, BSN, Trauma Program Manager; John Mitchell, MD, FACS, Trauma 
Medical Director

3. Name of the Case Study:

Keep Calm and Stay Out of the ICU: A Comprehensive Approach to Reducing 
Unplanned ICU Admissions

What Was Done?
1. Global Problem Addressed

Unplanned intensive care unit (ICU) transfer is implicated as a harbinger of 
morbidity and mortality in hospitalized patients. This specific event has been 
attributed to in-hospital mortality rates of 18 to 25 percent when compared with 
a population not requiring unplanned transfer, a mortality rate that can be three 
times greater.1-2 Furthermore, it increases hospital length of stay and hospital 
costs.1-4 As such, attention is paid to appropriately identifying patients requiring 
a higher care level on admission and early intervention in deteriorating patients. 
The Joint Commission has named this occurrence a target to improve quality.1 
Many societies, trauma included, have offered ICU suggested admission criteria. 
For many, these guidelines are obviated by the need to deliver specialized care 
only available in an ICU (in other words, mechanical ventilation). For other patient 
cohorts, the decision is more nuanced.3 Prior studies identified acute respiratory 
failure, respiratory insufficiency, increasing oxygen requirements, and tachypnea 
as common diagnoses for transfer.1-5 Additionally, many reports have attributed 
the need for transfer to medical error, including triage error.1,3-4 Rib fracture 
populations are one such group especially vulnerable to unanticipated transfer 
because of progressive respiratory failure and difficulty in triaging these patients. 
There are several scoring systems available to help predict clinical deterioration, 
but it would seem the most important approaches include appropriate triage on 
admission and an effective protocol to optimize care.6-8  
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2. Identification of Local Problem

In our initial Trauma Quality Improvement Program (TQIP) report (Spring 
2017), we were a high outlier for unplanned ICU admission with an OR of 1.83. 
As a result, we performed an in-depth chart review of all patients transferred 
to the ICU the prior year. We identified 2 percent of our trauma patients met 
this criterion. Of these patients, 80 percent had developed respiratory failure 
secondary to rib fractures requiring further interventions in the ICU, including 
75 percent of those patients requiring intubation. There was no guideline driving 
clinical decision making for admission level of care or uniformly addressing 
patient needs or follow-up once admitted. The physician discretion approach 
resulted in unacceptable rates of transfer and unnecessarily exposed our patients 
to risk of morbidity, mortality, increased length of stay, and increased cost.  

How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Geisinger Community Medical Center (CMC) is a community-based, 300-bed, 
Level II trauma center within an integrated health network. The trauma team 
serves six mainly rural counties in northeast Pennsylvania. The service cared for 
1,900 patients last year. 

There was no direct hospital oversight, but the health system has prioritized the 
Centers for Medicare & Medicaid Services (CMS) Five-Star rating system. As 
such, support from respiratory therapy and nursing leadership was provided in 
an effort to decrease length of stay and mortality as they relate to unplanned ICU 
transfer. 

2. Planning and Development Process

Anecdotally we had identified the need for intubation as a driving factor for the 
need to transfer to the ICU. In conducting our patient review, we utilized data 
from our Pennsylvania Trauma Outcomes Summary (PTOS). Our performance 
improvement (PI) team identified common factors believed to result in 
decompensation. These included more than three rib fractures, age >65, history 
of smoking, bilateral rib fractures, pulmonary complication (acute traumatic, such 
as pneumothorax, or historical, such as history of COPD), and immobility related 
to other injuries. These factors were targeted based on prior scoring systems 
and weighted against our population of interest. Each factor was given equal 
weight (score of 1). Utilizing this triage system, we were able to accurately predict 



Table of Contents

best practices case studies / volume 10 | 50 |  american college of surgeons

decompensation if a score is 3 or higher. Our PI team then internally validated the 
scoring system using 2015 PTOS data. The scoring system was able to accurately 
predict more than half the patients with clinical demise. 

Triaging patients appropriately would prove to be only part of the equation. Prior 
evidence supports 48 to 76 percent of patients go on to clinical deterioration.1,3 
As such, our physician and advanced practitioner team devised a protocol 
focusing on multimodal pain control and short interval follow-up with a specific 
focus on respiratory parameters. We engaged nursing and respiratory therapy 
to help assess and alert for early physiologic changes, such as poor pain control, 
worsening vital signs, or decline in incentive spirometry (IS). We utilized an 
aggressive education approach and real-time chart review to audit compliance.  

Description of the Quality Improvement Activity
As a result of data compiled to define the problem, we focused efforts on 
addressing three key parameters: appropriate triage, effective multimodal pain 
control, and restoring and maintaining normal physiology. A new rib fracture 
protocol was introduced. The trauma director and senior advanced practitioner 
were responsible for educating team members. PI staff who were actively 
engaged with the development of the scoring system were also instrumental in 
ensuring understanding and compliance with the new triage criteria. Nursing 
leadership was included in the education, as patients would now be more 
aggressively triaged to a higher level of care based on risk factors. 

Once admitted, patients were prescribed a multimodal pain regimen that 
included acetaminophen, ibuprofen (if clinically appropriate), local anesthetic 
(dermal lidocaine), muscle relaxant, and short-acting narcotics. Adjunctive 
agents, including gabapentin, clonidine, or others were selectively used based 
on patient reports of pain. Patients were prescribed nebulizers to optimize 
pulmonary hygiene and were given respiratory therapy-directed instruction on IS 
use. Patients were expected to achieve 80 percent of predicted based on age and 
height per the IS nomogram provided. Patients who failed to achieve this target 
or fell below this target were triaged to more aggressive pulmonary interventions 
prior to transfer. Attention was paid to more invasive pain control, including IV 
narcotics, IV lidocaine, or epidural catheter placement. Patients who were still 
unable to meet this threshold were considered for ICU transfer and/or operative 
rib fixation, if appropriate. 
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With respect to pulmonary hygiene and physiology, we quickly identified 
challenges with respect to IS understanding and use. We enlisted the help of 
nursing and respiratory therapy to design an educational tool to share with 
patients to help them understand and track the appropriate use of the device. 
Nursing documentation of IS in the electronic medical record (EMR) was 
expected every four hours despite more frequent use. Common pitfalls were the 
spirometer was often moved outside arm’s reach of the patient, and new staff 
were unfamiliar with how to identify a predicted.  

Resources Used and Skills Needed
1. Staff

Protocol development and education included three physicians and two advanced 
practitioners. Two PI integration specialists were instrumental in identifying risk 
factors to help inform the scoring system. We included one respiratory therapy 
lead and two PI care managers to help with training staff and real-time chart 
review.

2. Costs

There were no additional costs beyond routine care. 

What Were the Results?
1. Overall Results

Complete protocol development, “go-live,” and implementation took 
approximately 12 months. We introduced each step incrementally, first 
focusing on appropriate triage, next on multimodal pain control, and finally with 
pulmonary hygiene and improved documentation. Our primary outcome was 
rate of unplanned ICU admission. Over the course of one year, OR of unplanned 
transfer decreased from 1.83 to 1.21 (Fall 2018), with incremental improvement 
each quarter (Figure 1). 

  Figure 1. Odds ratio for unanticipated transfer to ICU.
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2. Setbacks

Due to the increase in required EMR documentation, rates of documentation 
compliance were initially low. Real-time chart review and engagement from 
clinical leaders on our trauma floor helped with improved documentation.

3. Cost Savings
• There were no additional costs for investment. 

• We observed a 66 percent reduction in odds of ICU admission. This is 
approximately equivalent to 10 fewer ICU admissions. We previously 
identified that 75 percent of our transfers would need mechanical 
ventilation, and thus we would expect between four and five patients 
would require mechanical ventilation. Using ICU cost data from Dasta 
and colleagues, we estimate cost of care pre-intervention averaged 
$430,612 for the ICU phase of care.9 Post-intervention, by decreasing the 
rate of ICU admission, we estimate mean cost to be $170,801, a savings 
of $259,811.

Tips for Others
1. Unplanned ICU admission is multifactorial. Our center found our unplanned 

transfers were almost exclusively the result of respiratory decompensation 
in patients with rib fractures. This may not hold true for other centers. 
We encourage other centers to drill down on each event to understand 
contributing factors in each unique population.

2. To sustain this momentum, we have incorporated this review into our primary 
and secondary PI meetings. In our primary PI review (daily), we review the 
rib score to determine appropriate level of care on admission and ensure 
multimodal pain control. If patients are inappropriately admitted to a level 
of care, we resolve that immediately with early interventions or planned 
transfers if necessary, to optimize care prior to decompensation. We utilize the 
secondary PI review to ensure ongoing documentation compliance. For staff 
who fail to comply with documentation we have an escalation policy, including 
direct nursing communication to rectify the issue, secondary communication 
to nurse manager, and final communication to senior nursing leadership. Many 
issues are resolved at the primary level; most remain at the nurse manager 
level. 
 
Ongoing education with patients and staff remains the foundation for ongoing 
care improvements. We have incorporated lectures every three weeks for 
nursing staff in our high-acuity units to reinforce the importance of these 
initiatives and any changes that may result from our ongoing reviews. 
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General Information
1. Institution Name: Mayo Clinic Arizona

2. Submitter Name and Title: Nabil Wasif, MD, MPH

3. Name of the Case Study: 

Implementation of an Enhanced Recovery After Surgery (ERAS) Program 
Improves Outcomes in Patients Undergoing Cytoreductive Surgery and Heated 
Intraperitoneal Chemotherapy (HIPEC)

What Was Done?
1. Global Problem Addressed

Cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy 
(HIPEC) have emerged as an acceptable treatment modality for patients 
with peritoneal surface malignancies. This combined treatment can be 
considered standard of care for pseudomyxoma peritonei (PMP) and peritoneal 
mesothelioma as well as for select patients with peritoneal metastasis from 
colorectal and advanced epithelial ovarian cancers.1,2 Since the latter part of the 
late 1990s, it has grown in practice significantly throughout the U.S.3

In addition to the normal physiologic responses after CRS, administration 
of intraabdominal chemotherapy and patient hyperthermia lead to a myriad 
of biologic responses, including exaggerated fluid and electrolyte shifts, 
hemodynamic derangements, bone marrow suppression, and inhibition of wound 
healing.4,5 Consequently, HIPEC procedures have traditionally seen high rates of 
postoperative complications.6-8 Contemporary approaches to perioperative care 
have been liberal use of intravenous fluids to mitigate against chemotherapy-
induced nephrotoxicity, routine use of feeding/nasogastric tubes for anticipated 
ileus, delayed feeding, transabdominal drains, and use of intensive care units.9-12 
These are all associated with a prolonged length of stay (LOS). 

2. Identification of Local Problem

The HIPEC program was implemented at our institution in 2010. Careful 
monitoring of morbidity, mortality, and LOS was done from the outset. A 
prospectively maintained database of patients undergoing HIPEC was maintained 
by the research team as part of a quality monitoring and improvement initiative. 
Our initial experience of 49 cases had an overall complication rate of 63 percent 
with a Grade III/IV complication rate of 24 percent. The mean length of stay was 
10.3 ± 8.9 days, the rate of unplanned surgical intervention was 12 percent, and 
the rate of 30-day readmissions was 16 percent. Our group decided to implement 
an enhanced recovery program (ERP) for patients undergoing HIPEC to try and 
improve on these outcomes. 
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

The Mayo Clinic in Arizona is a 270-bed hospital with 21 operating rooms. The 
hospital started performing operations in 1998 and employs close to 6,000 
people. 

There is considerable institutional focus on quality of care and achieving high-
value care. Employees have the option of becoming bronze, silver, or gold certified 
in quality by participating in quality initiatives and projects within their clinical 
realm. The hospital already has a robust Enhanced Recovery After Surgery 
(ERAS) program in place for colorectal surgeries, so implementing a new program 
was facilitated.

2. Planning and Development Process

Major stake holders in the HIPEC practice were identified by the physician 
lead (Dr. Wasif). These included anesthesiologists, nursing staff, operating 
room (OR) pharmacists, perfusion staff, allied health staff, and general surgery 
residents. A review of the literature related to perioperative management 
of patients undergoing CRS and HIPEC was undertaken to identify areas of 
intervention. Traditional management of HIPEC patients involves large-volume 
resuscitation, prolonged durations of no per oral intake, and liberal use of narcotic 
pain medicines. These patients have high rates of morbidity and mortality and 
prolonged length of hospital stays, leading to significant use of hospital resources 
and costs of care. 

There were no prior studies on implementation of ERAS principles in HIPEC 
patients, so our team developed interventions that we felt would be safe and 
efficacious. We relied heavily on published literature on implementation of ERAS 
principles in patients undergoing colon surgery.13 Relevant interventions were 
discussed with each stakeholder in turn by the physician lead. Changes to current 
practice were clearly outlined and written protocols disseminated and placed on 
the institutional intranet for access. Buy-in was not an issue, as ERAS pathways 
were well established in the institution and the potential to reduce morbidity, 
mortality, and length of stay in these patients was readily appreciated by all 
participants.
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Description of the Quality Improvement Activity
Table 1 outlines the major interventions made following implementation of 
an ERAS pathway in patients undergoing CRS and HIPEC at our institution. 
Traditional management prior to implementation is also shown for comparison. 
Our program was launched over several months in early 2016.  

Resources Used and Skills Needed
1. Staff

There is only one surgeon performing CRS and HIPEC procedures, who also 
served as the project lead. Two anesthesiologists served as the leads for ERAS 
programs in general and were responsible for training related to preoperative 
performance of transversus abdominus plane (TAP) blocks under ultrasound 
guidance.

2. Costs

There were no additional costs beyond the normal operating expenses associated 
with clinical care of these patients. No dedicated funding were required for the 
project.

Table 1. Cases reviewed annually.

Traditional Approach Implemented ERAS 
Principle

Nutrition • No routine pre-operative protein and 
carbohydrate supplementation

• Routine protein 
and carbohydrate 
supplementation

Intravenous Fluid • Liberal fluid use • Goal directed/Balanced 
fluids

Pain Control • Reliance on opioids • Multimodal pain therapy 
including TAP block

GI Function and Oral Intake • NPO until return of bowel function, 
feeding tubes

• Clear liquid diet POD 0, 
advance as tolerated, no 
feeding tube

Drains and Tubes • Routine use of nasogastric tubes
• Routine use of abdominal drains

• Use of drains and tubes 
only when indicated

Postoperative Level of Care • ICU • Intermediate/Step-down
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What Were the Results?
1. Overall Results

Our study population consisted of 130 CRS and HIPEC procedures, 49 (38%) in 
the pre-ERAS and 81 (62%) in the post-ERAS group. There was no significant 
difference in mean PCI, surgical time, or patient demographics between both 
groups. 

Our primary outcomes were 30-day morbidity and mortality. Secondary 
outcomes were length of hospital stay, 30-day rates of unplanned readmission 
and reoperation, and rates of acute kidney injury.

1. In the entire cohort, there was one mortality (0.8%) in the ERAS group 
secondary to respiratory failure. After implementation of ERAS, the rate 
of serious grade III/IV complications decreased to from 24 to 15 percent, 
p = 0.243. The rate of all grade I-IV complications fell from 63 percent 
pre-ERAS to 37 percent post-ERAS, p = 0.004.

2. Length of hospital stay decreased significantly from a mean of 10.3 ± 8.9 
days in the pre-ERAS group to 6.9 ± 5.0 days in the ERAS group 
(p = 0.007).

3. Rates of 30-day readmission and acute kidney injury did not change 
significantly.

4. Total opioid use measured in oral morphine equivalents (OME) 
decreased from a median of 272.6 to 159.7mg, a difference that was 
statistically significant in the open but not the laparoscopic group. 

5. Net total hospital fluid balance decreased from a mean of 6.07±16.8 liters 
to 3.00±6.3 liters. 

6. On multivariable analyses implementation of an ERAS program was 
associated with a reduction in LOS (β = -2.89 days, 95% CI -0.94 to 
-4.84) and a reduction in complications (OR 0.22, 95% CI 0.08-0.57). 
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2. Setbacks

There were no significant barriers related to implementation. We attribute this 
to the small size of the team involved and the fact that there was no significant 
variation in practice, as only one surgeon performed these procedures. 
Furthermore, a robust ERAS program for colorectal surgery was already in place 
at our institution so that existing clinical pathways and electronic health record 
order sets were easily customizable to suit our needs. The most technical aspect 
of our program, the TAP blocks, required little training, as these were already 
being used by the anesthesiologists on the team. 

3. Cost Savings

A formal cost analysis was not part of this current analysis but is being planned 
for the future. As a ballpark estimate, we cut our mean length of stay from 10 to 
7 days. The average cost for a one-day length of stay in the state of Arizona for a 
not-for-profit hospital is $2,675.14 That translates to an average saving of $9,095 
per CRS and HIPEC performed. This does not take into account the 38 percent 
reduction in complication rates. 

  Figure 1. Overall results.
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Tips for Others
1. Sell as a quality improvement project with potential for significant cost savings and 

decreased resource utilization. 

2.  Find a physician lead who is motivated and invested in taking care of this group of 
patients.

3.  Keep the core implementation team small, with one representative from each 
stakeholder.

4.  Start with interventions that can be easily implanted and do not require training 
(for example, decreasing intraoperative and post-operative fluids). 

5.  Move on to more difficult interventions after successful baseline implementation 
(for example, intraoperative TAP blocks). 

6.  Monitor outcomes closely and implement or maintain a database.

7.  Develop and disseminate a patient information booklet setting expectations early 
of what to expect. Most patients will obtain outdated or incorrect information from 
the Internet. 
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General Information
1. Institution Name: Stony Brook University Hospital

2. Submitter Names and Titles: Stella T. Tsui, BS, Medical Student; Talar Tatarian, 
MD, Clinical Instructor of Surgery; and Aurora D. Pryor, MD, FACS, Professor of 
Surgery

3. Name of the Case Study:

Postoperative Urinary Tract Infection Is Impacted by Routine Foley Catheter 
Placement in Bariatric Surgeries

What Was Done?
1. Global Problem Addressed

Urinary tract infection (UTI) accounts for up to 40 percent of health care-
associated infection and up to 80 percent of UTIs are catheter-associated 
(CAUTI).1 Routine use of indwelling urinary catheters (IUCs) in the perioperative 
setting contribute to CAUTI.2 CAUTI commonly leads to unnecessary 
antimicrobial use, prolonged hospitalization, bacteremia, and increased health 
care costs.3 

In bariatric patients undergoing surgery at an American College of Surgeons 
National Surgical Quality Improvement Program (ACS NSQIP®) hospital, 
UTI accounts for 17 percent of all postdischarge complications.4 IUC use 
was independently found to be significantly associated with UTI following 
laparoscopic bariatric surgery, regardless of the duration of catheterization.5 
CAUTI is therefore a preventable complication leading to morbidity in bariatric 
surgery patients. 

2. Identification of Local Problem

Incidence of UTI is used as a marker of bariatric surgical outcomes by the 
Metabolic and Bariatric Surgery Accreditation and Quality Improvement 
Program (MBSAQIP). When comparing our institution’s outcomes with 
national benchmarks, we found that we had a relatively higher rate of UTI in the 
bariatric patient population. Given our institution’s commitment to delivering 
quality patient care, we felt that measures needed to be taken to improve these 
outcomes.
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Stony Brook University Hospital is a tertiary academic medical center with more 
than 600 beds providing care to a suburban community in Long Island, NY. The 
surgical volume is 24,000 cases per year. Stony Brook University Hospital was 
named one of Healthgrades “America’s 100 Best Hospitals” for 2019 based on 
actual clinical outcomes. The Stony Brook Bariatric Surgery Center has been an 
accredited bariatric center with MBSAQIP accreditation since 2013. This quality 
QI project was undertaken in 2015 in order to address our high rate of CAUTI. 
There was no hospital-wide oversight in the project. 

2. Planning and Development Process

The Centers for Disease Control and Prevention guidelines suggest using IUCs 
only when absolutely necessary and removing them as soon as possible. The 
guidelines advise against use for the convenience of patient-care personnel.6 This 
indicates that the most effective primary prevention of CAUTI is to limit the use 
of IUCs to when it is clinically indicated and necessary. There are currently no 
published guidelines regarding the placement and removal of IUCs in patients 
undergoing bariatric surgery. 

Our bariatric group is comprised of four attending surgeons, all of whom 
would routinely place IUCs intra-operatively prior to initiation of this QI study. 
IUCs would be removed on the morning of postoperative day one. We first 
organized multiple team meetings to review our post-surgical outcomes related 
to CAUTI. This review led to a consensus among all surgeons that routine use 
of IUCs was not clinically necessary for all bariatric operations. The surgical 
group subsequently met with the anesthesia team to achieve consensus on 
perioperative catheter use. 

Description of the Quality Improvement Activity
Based on the incidence of UTI in the MBSAQIP report, we felt that a patient 
outcome improvement measure was required. A urinary catheter avoidance 
protocol was constructed to address the problem. With this new protocol, IUCs 
were no longer placed intraoperatively in adult patients undergoing bariatric 
surgery. Instead, IUCs were only placed for postoperative urinary retention 
(in other words, patient is unable to void within 6 hours postoperatively). This 
catheter avoidance protocol was first implemented July 1, 2014. Data were 
prospectively collected after implementation of the catheter avoidance protocol 
and were compared with pre-protocol outcomes. 
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Resources Used and Skills Needed
1. Staff

We used four bariatric surgeons, two anesthesiologists, one minimally invasive 
and bariatric surgery fellow, one physician assistant, one nurse practitioner, and 
three nursing and 10 ancillary staff from the bariatric office, preoperative units, 
postoperative recovery units, medical surgical units, and operating room. 

2. Costs

No additional costs were required beyond normal hospital operations to 
implement and maintain the QI program. No additional funding sources were 
necessary.

What Were the Results?
1. Overall Results

Sixty months of pre- and post-protocol UTI rates were compared. We identified 
171 patients in the pre-catheter avoidance protocol group and 523 patients 
in the post-protocol group (Table 1). There was a significant difference in the 
average incidence rates of postoperative UTI in pre-protocol (2.924%) and post-
protocol (0.574%) groups (p=0.0009) (Figure 1). Discontinuation of routine IUC 
placement resulted in an 80.4 percent relative risk reduction in postoperative UTI 
compared with routine IUC placement.

Avoiding routine urinary catheter placement led to a reduction in postoperative 
UTI for patients undergoing bariatric surgery. These data support the 
discontinuation of routine urinary catheter placement in best practices protocols. 

Table 1. Incidence of postoperative urinary tract infection, by year. 

July 2012-
June 2013 
(Year -2)

July 2013- 
June 2014 
(Year -1)

July 2014- 
June 2015 
(Year +1)

July 2015-
June 2016 
(Year +2)

July 2016-  
June 2017 
(Year +3)

UTI 2 3 1 1 1

Total Cases 62 109 168 170 185
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2. Setbacks

There was initial hesitation by our anesthesia colleagues, as perioperative 
IUCs are used as a method of perioperative monitoring. However, after a 
multidisciplinary meeting and a review of clinical outcomes, we were able to 
reach a consensus in an effort to improve outcomes. 

3. Cost Savings

No money was invested in implementing the QI project. The per-patient cost 
to the hospital for a symptomatic UTI is approximately $911, and the cost of 
an IUC is approximately $17.7 Given the 80.4 percent relative risk reduction 
due to the protocol change, the estimated costs savings of catheter avoidance 
is approximately $6,704/year ($3,644 for UTI treatment, $3,060 IUC cost 
assuming 180 cases/year). Additionally, the hospital operating room fee is about 
$66 per minute.8 Assuming it takes approximately two minutes to place an IUC, 
catheter avoidance saves an additional $23,760 annually. This is an estimated 
total cost savings of $30,464 annually.

 

  Figure 1. Incidence of postoperative urinary tract infection before and after discontinuation  
  of routine indwelling urinary catheter placement, by year.
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Tips for Others
While funding is not necessary, multidisciplinary buy-in is imperative to 
implementing a new protocol. We recommend a review of institutional CAUTI 
outcomes to determine if there is room for improvement. With the data at hand, 
a meeting can be organized with surgeons, anesthesiologists, and other care 
team members to determine how best to implement change at a given institution. 
By initiating collaboration between departments, it brings more attention and 
awareness to the problem at hand. Moreover, if positive change is seen, new 
practices may be adopted hospital-wide to further reduce the incidence of 
CAUTI. 
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3. Name of the Case Study:

Adapting to Hospital Culture and Resources: Development and Implementation 
of a Pediatric Gastrostomy Tube Medical Home Program

What Was Done?
1. Global Problem Addressed

Pediatric gastrostomy tube (GT) placement is often required in medically 
complex pediatric patients with multiple co-morbidities. It is approximated 
within six months of GT placement, 25 percent experience a major or minor 
complication leading to increased usage of health care resources, as well as 
additional procedures.1,2 An associated high rate of emergency department (ED) 
visits and hospital readmissions within the 30-day postoperative period have also 
been noted in larger studies.3 The medical home concept has been published as a 
program used to help successfully coordinate the multispecialty care of patients 
with complex medical conditions and improve outcomes.4,5 

2. Identification of Local Problem

Prior to implementation, there was no clear preoperative or operative care plan 
for pediatric patients with GTs or new patients requiring GTs at our institution. 
This lack of continuity and standardization led to short- and long-term 
complications and care inconsistencies. Utilizing resources from an established 
program at a free-standing children’s hospital, this quality initiative was aimed 
at adapting the GT medical home concept at a children’s hospital within a 
health care network to evaluate changes in length of stay (LOS), complications, 
readmissions, and ED visits after GT placement.
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity 

Lehigh Valley Health Network (LVHN) is a large health network located in 
Northeastern Pennsylvania consisting of eight campuses and more than 1,800 
acute-care beds. Lehigh Valley Reilly Children’s Hospital is a children’s hospital 
within a hospital located at the largest campus in Allentown, PA. It is the region’s 
only children’s hospital with 100 acute care beds, a Level IV NICU, a children’s 
emergency room, and PICU. There are more than 30 different pediatric specialties 
and pediatric and surgical residencies.

2. Planning and Development Process

The lack of continuity of care was identified in early 2015 with the arrival of new 
pediatric surgeons. We learned about the GT medical home process developed 
at Seattle Children’s through presentations at the American Pediatric Surgeons 
Association (APSA) in May 2015. Aspects of their process was shared with 
our team and reviewed in detail. We identified resources that were vital to 
the success of their program, resources that were not always readily available 
in our smaller center, and cultural differences that may be an obstacle to our 
success. The pediatric surgery division was determined the “quarterback” of this 
quality initiative because of their standing involvement in the GT process, as 
well as their willingness to facilitate the coordination with other involved team 
members. Key stakeholders at Lehigh Valley Reilly were identified within pediatric 
gastroenterology, pediatric nutrition, inpatient pediatrics, neonatology, and 
nursing. The local pediatric rehabilitation facility was also included in the planning 
due to their large feeding program and referrals for GT placement. Individuals 
within involved departments were selected based on their existing association 
with pediatric patients requiring GTs. Prior to the GT program development, 
individuals were interviewed in regards to their current understanding of their role 
in the GT process, how they envision their potential role in a modified GT medical 
home program at LVHN, and any important questions or considerations they 
have prior to its development. Throughout the development process, key planning 
meetings were coordinated and held between the stakeholders to agree upon and 
modify processes prior to implementation. 

Both inpatient and outpatient process maps were developed and modified in 
conjunction with medical documents and checklists. All involved members of 
the project were given the materials and provided any feedback for possible 
modification. The project was shared at our institution’s monthly pediatric 
research meeting in July 2016. 
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Description of the Quality Improvement Activity
In preparation for the project implementation, various elements were created 
by the team. A gastrostomy tube placement checklist was developed to ensure 
patients had completed their visits with GI, developed feeding plans, completed 
an NG trial, and had a medical team/support in place prior to surgery consult 
for GT placement. A medical plan form was also developed, and it contained 
components of admission information, nursing care, nutrition plans, social 
work, surgery, and upcoming appointments to assist families and the medical 
team in coordination of care. Both inpatient and outpatient process maps were 
developed and approved by key members. These maps addressed the evaluation 
process prior to GT placement, the operative pathway, post-operative follow up, 
and the removal process. These essential planning documents were uploaded 
onto a network-wide drive for full access and utilization by providers. They were 
integrated into the electronic medical record system as needed. 

The pediatric surgery division agreed upon all preoperative and postoperative 
orders to be placed for patients receiving GTs to ensure consistency. The 
information sheets were compiled for patients and the GT medical team and 
assembled into packets for distribution upon initial surgery appointment or 
inpatient consult. A GT education packet was also developed for families focusing 
on understanding terminology, what they need to know before surgery, who 
they should call after surgery and when, wound care, feeding and medication 
administration guidance, and troubleshooting their GT. 

  Figure 1. Lehigh Valley Reilly Children’s Hospital outpatient gastrostomy tube process map.
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Coordination was put in place between pediatric surgery and GI to assist in 
scheduling same-day appointments when possible after initial evaluation. The 
pediatric GI dietician assumed responsibility for all feeding plans and nutritional 
orders. Pediatric nursing staff was educated by the pediatric surgery clinical 
coordinator in regards to educational components and pathways and neonatology 
nursing was educated by the neonatology nurse practitioner involved in the 
planning and development of the program.

Resources Used and Skills Needed
1. Staff

This project required a total of 12 members from various pediatric specialty 
departments, including pediatric surgery, pediatric GI, neonatology, inpatient 
pediatrics, pediatric rehabilitation, and nursing. 

2. Costs

The only direct additional cost required during the implementation were the costs 
for the parental educational material.

What Were the Results?
1. Overall Results

Utilizing our American College of Surgeons National Surgical Quality 
Improvement Program (ACS NSQIP®) database and conducting a retrospective 
chart review, a total of 77 patients were identified as having GT placement during 
the period of interest (01/2015–07/2018). Five patients were excluded from 
analysis due to factors affecting accurate data collection and representation. 
As a result, 72 total patients were included in this study. Of these patients, 26 
were in the pre-implementation group (prior to 09/2016) and 46 were in the 
post-implementation group (after 09/2016). The patients were divided into two 
cohorts and evaluated based on admission type (inpatient/outpatient). 

Prior to implementation in the outpatient cohort, LOS was greater than two 
days. This was decreased to an average of 1.29 days with the GT medical home. 
Postoperative complications and readmissions were also reduced (Table 1). The 
two main complications noted were cellulitis and GT dislodgement in the 30-day 
post-operative period. GT-related ED visits increased after implementation from 
10.5 to 17.6 percent. Four of the six GT-related ED visits after implementation 
were due to GT dislodgement. Compliance to the pathway was evaluated based 
on chart review and documentation of completed components of the process 
maps developed. Patients coming from the local pediatric rehabilitation facility 
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did not have to see GI prior to surgical consultation. This adjustment was made 
due to the availability of GI appointments and the pediatric rehabilitation facilities 
involvement in development of the GT medical home. The pathway compliance 
was 82.4 percent of outpatient cases. 

Inpatient LOS was decreased from 16.6 days to 11 days on average, with 
many patients having prolonged NICU stays after placement. Postoperative 
complications, readmissions, and GT related ED visits were all decreased in this 
cohort (Table 1). The preoperative pathway was followed in 58.3 percent of cases.

Throughout the period of interest, an increase in surgical volume was noted after 
medical home implementation, with an increase from 0.72 GTs/month in 2015 to 
2.4 GTs/month in 2018.

2. Setbacks 

A process obstacle that was identified pre-implementation was a delay in 
access to our pediatric GI and nutrition outpatient office. Because of this, we did 
determine that referrals from the pediatric rehabilitation center could bypass 
the GI/nutrition consultation if they were able to complete the medical home 
checklist with their nutritionist and social worker. For other patients, the pediatric 
GI/nutrition office made preoperative GT patients a priority and scheduled their 
appointments within two weeks. 

A cultural obstacle that was identified preoperatively was that most inpatient 
referrals historically went directly to pediatric surgery for placement. With 

Table 1. Outpatient versus inpatient GT data from LVHN.

Outpatient

Pre-Implementation Post-Implementation

Length of Stay 2.26 days (average) 1.29 days (average)

Postoperative Complication 36.8% (7/19) 23.5% (8/34)

30-Day Readmission 10.5% (2/19) 5.9% (2/34)

30-Day GT-Related ED Visit 10.5% (2/19) 17.6% (6/34)

Preoperative Pathway Followed N/A 82.4% (28/34)

Inpatient

Pre-Implementation Post-Implementation

Length of Stay 16.6 days (average) 11.0 days (average)

Postoperative Complication 42.9% (3/7) 41.7% (5/12)

30-Day Readmission 28.6% (2/7) 16.7% (2/12)

30-Day GT-Related ED Visit 28.6% (2/7) 16.7% (2/12)

Preoperative Pathway Followed N/A 66.7% (8/12)
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bypassing GI, we were concerned that this would delay discharge and outpatient 
follow-up. The pediatric hospitalist and intensivists were educated on the 
pathway, but this part of the pathway was not always followed.

One additional obstacle that was not predicted prior was the resistance of many 
parents to the NG trial prior to GT placement for older children. Despite the GI 
and surgery divisions agreeing that this step was vital to success in the majority 
of patients, some parents refused and the GT was placed without trial. 

An increase in emergency room (ER) visits was not a predictable outcome for 
this quality improvement project. Cellulitis and GT dislodgement were the main 
reasons for ED visits. The incidence of cellulitis temporarily increased due to 
change in procedure type from PEG to laparoscopic. This has only occurred twice 
since the first year of implementation. We recognize the rate of GT dislodgement 
to be too high and it is now a main point of our parental education. We had no 
children who required reoperation for placement.

3. Cost Savings

Cost savings were not measured as an outcome in this quality initiative. 
Additional review and studies need to be conducted to evaluate possible cost 
savings due to decreased length of stay, improved complication rates, and other 
measured quality outcomes. This may be difficult due to the increased GT volume 
seen in the institution over the study period.

Tips for Others
1. Getting Started 

In consideration of development of this project, the team recognized the success 
of another institution’s pathways and utilized existing resources to begin 
planning. Though these resources were a vital template, it is necessary to identify 
your own institution’s weaknesses, possible obstacles, and workflow culture. It 
was important to the success of the project to meet with those already involved 
in the pediatric GT process at our institution and understand their perspective 
and role. With a greater understanding of our own institution’s culture and 
resources, we were able to develop a successful quality improvement project. 
This also helped to create buy-in from key stakeholders, as their thoughts and 
opinions were woven into the project’s creation. 
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2. Sustaining

In order to sustain this success, we continue to share the GT medical home 
between pediatric GI and nutrition and pediatric surgery. Our roles are clearly 
delineated, the checklist is followed, and staff education is preformed yearly. We 
continue to grow our parental education component of the project.
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General Information
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Managing Postoperative Pain While Limiting Opioid Prescriptions

What Was Done?
1. Global Problem Addressed

According to the National Institute on Drug Abuse, in 2017, more than 1.7 
million individuals suffered from opioid use disorder, a problematic pattern of 
opioid use leading to significant distress.1,2 An individual developing dependence 
on prescribed opioids is a predictor of future heroin use.3 Transition to heroin 
from pharmaceutical opioids is often initiated due to difficulty obtaining 
pharmaceutical opioids.3 Initial exposure to an opioid typically occurs in the 
medical setting, and the length of time an individual is exposed to the opioid at 
first exposure is highly related to the risk of long-term use.4

Surgery practices prescribe 9.8 percent of all opioid prescriptions and contribute 
to the opioid crisis. In plastic surgery, individuals undergoing breast surgery have 
the highest likelihood of persistent opioid use.5,6

2. Identification of Local Problem

In response to the nationwide opioid epidemic, the state of Florida passed 
the Controlled Substance Bill, mandating continuing education for providers, 
requiring the use of the state’s prescription monitoring program, and limiting 
the prescribing of opioid pain medications. Opioid prescriptions were limited to 
three days with an acute pain exemption of seven days for individuals undergoing 
surgery. It was evident that the new law would affect the pain management of 
patients undergoing surgery at the Aesthetic and Reconstructive Surgery Institute 
(ARSI) at Orlando Health. At the time the bill was signed into law, ARSI patients 
were able to receive prescriptions for opioids until four weeks after surgery. The 
number of opioid tablets typically prescribed was between 42 and 60 with each 
prescription. 
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

Orlando Health is a not-for-profit health care organization located in Central 
Florida. The hospital system has more than 2,400 beds and has the area’s only 
Level I trauma centers for adult and pediatric patients. Cancer care is an area of 
clinical excellence at Orlando Health, and it is provided through the University 
of Florida Health Cancer Center. The Aesthetic and Reconstructive Surgery 
Institute at Orlando Health provides reconstructive surgery for all patients within 
the system. While reconstructive surgery services are provided to patients 
undergoing reconstruction due to multiple types of cancer or trauma, the majority 
of patients are undergoing reconstruction after a diagnosis of breast cancer. 

2. Planning and Development Process

The project was initiated by the clinic nurse practitioner and a surgeon. 
A review of the literature related to postoperative pain management was 
completed. Evidence was reviewed, including American Pain Society guidelines, 
Enhanced Recovery After Surgery Society for Perioperative Care in Breast 
Reconstruction guidelines, and other published recommendations on multimodal 
analgesia in breast surgical procedures.7-10 A plan for pain management was 
formed that incorporated preoperative patient and family education and the 
standard perioperative analgesia, including multimodal analgesia in all breast 
reconstruction patients. 

A multidisciplinary team of members inside and outside the practice was formed. 
Due to time and schedule constraints, face-to-face meetings were not held, 
but ideas were exchanged among members. The proposed pain management 
plan was developed and then submitted to group members for approval and 
recommendations. After revisions were made, the proposed plan was submitted 
for review to the chief surgical quality officer, a breast surgeon who is chair of the 
surgical quality committee, and the facility’s pain management physician. 

Buy-in was obtained for this project. First, and before it was presented to other 
staff, the project was introduced to clinic leaders with influence for approval. A 
compilation of studies was presented, along with the proposed plan. Individual 
agreement to proceed was obtained. Next, the proposed plan was presented to 
the physician assistants, and a small test of change was completed on one patient 
undergoing breast reconstruction. Once good pain control was noted, additional 
patients received the new plan of care. Ultimately, all women undergoing breast 
reconstruction surgery were provided the same pain plan. During this process, the 
surgeon involved in the initiation of the project provided education on the surgical 
unit, preoperative unit, and contacted the breast surgeons regarding the changes. 
Changes that were being implemented were communicated to stakeholders.
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Description of the Quality Improvement Activity
The pain management program included patient and family education and 
perioperative analgesia. Patient and family education included an informative 
letter, preoperative pain education that included expectations-setting, and a 
written pain plan. The patient letter informed all patients undergoing surgery 
of the changes in the law and the reasons for our change in practice. The letter 
assured patients that well-managed surgical pain was our goal, within the limits 
of the legislative changes.

Perioperative analgesia includes the use of preemptive analgesia, the use of 
regional nerve blocks, and the use of multimodal analgesia in the postoperative 
period. First, individuals scheduled for breast reconstruction were provided 
with preemptive analgesia. Two hours preoperatively, patients received three 
medications: celecoxib 200 mg, acetaminophen 1,000 mg, and gabapentin  
600 mg. Intraoperatively, a number of our patients received intercostal blocks 
and/or PECS 1/2 blocks with liposomal bupivacaine. Postoperatively, pain was 
managed with four medications:

• Methocarbamol 750 mg PO every six hours, as needed for pain

• Ibuprofen 800 mg PO every eight hours with food, as needed for pain

• Gabapentin 600 mg PO every eight hours for 14 days

• Acetaminophen 650 mg PO every six hours, as needed for pain

• Oxycodone 5 mg PO every four to six hours, as needed for rescue only

Medication education was provided by a nurse practitioner or physician assistant 
at the preoperative visit. All medication prescriptions were provided at the same 
visit and the written pain plan was included. Clinic nurses provided additional 
education. Pain plans were altered if necessary, based on a patient’s medical 
history and allergies. 

Small tests of change were conducted between April and June 2018. Full 
implementation began on July 1, 2018. Over time, small changes were made. For 
example, several patients complained of side effects with the gabapentin, and 
surgeons considered stopping the medication. The dosage was decreased to 300 
mg three times daily with the use of 100 mg for the elderly. No further complaints 
have been noted. 
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Resources Used and Skills Needed
• The project was initiated by the nurse practitioner and a reconstructive surgeon. 

Members involved in the program included three reconstructive surgeons, 
one nurse practitioner, four physician assistants, and four clinic nurses. The 
multidisciplinary team for project development included the practice manager, 
plastic surgeons, the clinic nurse practitioner, a surgical physician assistant, a 
clinic nurse, a psychologist, an occupational therapist, and a patient member.

• No additional costs were incurred with this program. Preoperative education 
was already standard practice. Additional patient visits have not been 
necessary. No additional funding sources were necessary.

What Were the Results?
1. Overall Results

Beginning in May of 2018, there was a significant decrease in opioid prescriptions 
provided to patients undergoing mastectomy and expander placement. Between 
January and April 2018, the average percentage of opioid refills provided was 77.8 
percent. After full implementation in July of 2018 through December of 2018, this 
average percentage decreased to 9.8 percent.

  Figure 1. Opioid prescriptions in expander patients 2018.
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In October 2018, it was noted during postoperative patient interviews that very 
few individuals needed more than three oxycodone tablets postoperatively. 
A decision was made to decrease the number of tablets provided in the first 
prescription from 42 to 20. Following the decrease in tablets prescribed, there 
was no subsequent increase in prescriptions after this change. 

The number of opioid tablets prescribed in January of 2018 was 2,531 (n=30). In 
November of 2018, the number decreased to 658 (n=31). The average number 
of opioid tablets prescribed to each patient decreased between January and 
December of 2018. In January, the average number of opioid tablets prescribed 
was 84.7. By December, the average number of opioid tablets prescribed was 21.7. 

2. Setbacks

Two patients complained about negative side effects related to the gabapentin. 
The patient’s surgeon initially stated he wanted to stop the use of gabapentin. 
After discussion, a decision was made to decrease the gabapentin to 300 mg 
instead of 600 mg, with 100 mg prescribed for individuals over 65 years of age. 
Pain management continued to be effective following this decrease.

Initially, individuals were not always receiving preemptive analgesia 
preoperatively. A surgeon and a physician assistant provided education to the 
preoperative staff about the reason for the analgesia, and its use became more 
routine.

  Figure 2. Average number of tablets prescribed per patient in 2018.
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3. Cost Savings

No additional cost was incurred by the practice or the hospital due to this project. 
However, a decrease in the number of opioids prescribed for postoperative pain 
means fewer tablets that are out there in the community. As a result, the risk 
of diversion decreases, leading to savings for the community since there are 
fewer individuals potentially developing opioid use disorder and, subsequently, 
fewer individuals exposed who may become persistent users. This may result 
in fewer deaths related to opioid overdose. The estimated economic burden of 
prescription opioid misuse in 2013 was $78.5 billion per year.11

Tips for Others
• Obtaining buy-in from providers was important to effectively implement this 

change. Good communication with stakeholders was necessary in the planning, 
implementation, and sustaining phases of the effort. Without communication 
before the change, patients and providers may not have been receptive to the 
change. During implementation, it is important that all stakeholders are aware 
of the plan and its purpose so less resistance is encountered. 

• It is important to communicate effectively with all providers to ensure they are 
aware that one practice is providing pain management to the patient. In this 
project, resident physicians were unaware of the provision of pain medication 
prescriptions by the reconstructive department. Good communication is 
required to ensure that patients are not receiving duplicate pain prescriptions.
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3. Name of the Case Study:

A Hospital-Based Preoperative Clinic: Patient Optimization with Enhanced 
Recovery After Surgery and Strong for Surgery

What Was Done?
1. Global Problem Addressed

With traditional perioperative care, day-of-surgery cancellations and surgical 
complications can result from multiple factors, including poor blood sugar 
control, inadequately managed disease processes, frailty, poor nutrition, smoking, 
delirium, and unaddressed medications. 

2. Identification of Local Problem

In 2016, American College of Surgeons National Surgical Quality Improvement 
Program (ACS NSQIP®) data for colorectal surgery at CHRISTUS St. Michael 
Health System (CSMHS) demonstrated an overall occurrence rate of 32.7 
percent, an average length of stay of 7.4 days, and average variable costs of 
$6,346 (which include lab, radiology, pharmacy, and supplies). In the ambulatory 
care unit, blood sugar control (blood glucose < 200 mg/dl) on the day of surgery 
was 87.7 percent, and the day-of-surgery cancellation rate was 4.9 percent. 

To improve patient outcomes, we initiated a nurse practitioner (NP)-driven, 
hospital-based preoperative clinic built on the basis of Enhanced Recovery After 
Surgery (ERAS) and Strong for Surgery (S4S) guidelines. In the preoperative 
clinic, the NP captures ACS NSQIP variables, identifies patient risk factors for 
S4S, and follows ERAS guidelines on appropriate patients. Our goal is to enhance 
the surgical care of the patient, reduce the length of stay without increasing 
readmissions, minimize postoperative complications, decrease health-related 
costs, and increase patient quality of life/satisfaction. 
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

CSMHS is a faith-based, community, not-for-profit, 354-bed acute care facility 
located in Texarkana, TX. The service area is predominately rural and serves 13 
counties in Northeast Texas, Southeast Oklahoma, and Southwest Arkansas. 

The Quality Department team for CSMHS attended the annual ACS Quality 
and Safety Conference, and through the conference sessions we gained a better 
understanding of ERAS principles and S4S guidelines. We brought these concepts 
back to our community and began to implement these two programs within our 
hospital. 

We gathered information on successful ERAS programs across the nation, and 
in 2016, a colorectal ERAS program was approved as a process improvement 
project for our hospital. It became apparent to us, through this project, that using 
a preoperative clinic within the hospital would serve as a gateway for the ERAS 
program and would also help to ensure the principles were properly implemented. 
Once the original S4S guidelines were published, they were added to our program 
and the preoperative clinic was underway.

2. Planning and Development Process

We introduced the ERAS principals to the team at our initial meeting in 
September 2016. Shortly after this meeting, we began to develop the ERAS 
algorithms and measurements. We completed the preoperative, intraoperative, 
and postoperative algorithms by February 2017.

We hired our preoperative clinic nurse practitioner in early 2017, and by April 
2017, we began piloting ERAS on colorectal surgeries. We also introduced the 
nutrition, blood sugar, medication, and smoking S4S checklists to the team and 
finalized our program logo and education booklet. During this time, our Surgeon 
Champion (SC) began providing education on ERAS and S4S guidelines to the 
community surgeons and hospital staff. 

Our “go live” date occurred in June 2017, with ERAS colorectal and the first 
four checklists for S4S. We began to track the ACS NSQIP/ERAS variables for 
colorectal surgery. When the ACS began using the S4S checklists for delirium, 
prehabilitation, safe and effective pain control, and patient directives, we added 
those to our practice as well. 

Early in 2018, we began planning for ERAS orthopaedic surgeries and for the 
integration of ERAS with the Improving Surgical Care and Recovery (ISCR) 
program. By October 2018, we implemented orthopaedic ERAS /ISCR on knee 
replacement, hip replacement, and hip fractures. The team is currently in the 
implementation stage of the ERAS/ISCR gynecology guidelines. 
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Description of the Quality Improvement Activity
In preparation for implementation, the Surgeon Champion provided education 
to the community surgeons and select hospital staff. The clinical education 
department provided house-wide education, and all nursing associates were 
required to complete online education modules on care provided to the ERAS 
patient. We also developed and implemented our data collection methods. 

We created ERAS education booklets for patients and their family members. 
These booklets were distributed to physician offices where education is initiated. 
Booklets are also provided in the preoperative clinic. The NP is in charge of 
educating the patient on preoperative, postoperative, and discharge instructions, 
as well as applying the S4S checklists to each patient. 

The pre- and postoperative ERAS orders are written by the surgeon/
anesthesiologist and carried out by the nursing staff.

Date when the QI activity was first implemented: 

Our “go live” date for the colorectal ERAS program and S4S checklist was June 
2017. 

Resources Used and Skills Needed
We used a multidisciplinary team approach, including staff from:

• Administration   

• Anesthesia

• Case Management   

• Clinical Informaticist

• Critical Care    

• Dietary

• Marketing    

• Nurse Educator  

• Nursing Postoperative   

• Pharmacy

• Physician Office Staff  

• Physical Therapy

• Quality Outcomes   

• Respiratory

• Risk Management   

• Surgeon Champion

• Surgical Services 
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1. Costs: 

No additional costs or funding beyond normal hospital operations were necessary 
to implement and maintain the QI program. 

What Were the Results?
1. Overall Results

We obtained data using the ACS NSQIP database. Additional information was 
obtained during the preoperative visit, hospital stay, and postoperative phone 
calls (done two months after the surgical procedure). 

Analysis of colorectal ERAS data for one year indicated a decreased length of stay 
from 7.3 days to 5.2 days. The average variable costs were reduced from $6,346 
to $4,359. Postoperative occurrences as defined by ACS NSQIP have decreased 
from 32.7 to 19.6 percent. 

S4S data for one year indicates that blood sugar control (blood glucose <200 
mg/dl) on the day of surgery has improved from 87.7 to 95.6 percent. Patient-
reported smoking cessation rates are 18.5 percent two months after surgery. 

Since implementation of our preoperative clinic, day of surgery cancellations have 
decreased from 4.9 to 0.95 percent.

In addition to the processes outlined above, we assess the nutritional needs of 
our patients and, when appropriate, place patients on an immunomodulating 
supplement; we consult a registered dietitian as needed. We provide counseling 
and documents for completion of advanced directives/medical power of 
attorney to 100 percent of patients in the preoperative clinic. We also provide 
diabetic and smoking cessation counseling, screen for delirium, and recommend 
consults as necessary from physical therapy, cardiology, pulmonology, and case 
management.

  Figure 1. Colorectal results.



Table of Contents

best practices case studies / volume 10 | 90 |  american college of surgeons

2. Setbacks

Upon evaluation of our implementation process, the main barriers we 
encountered were a slow-changing culture and time-consuming data collection. 
Constant teamwork, communication, and surgeon engagement have been key 
for culture change. The progress made creates a smoother path for our future 
ERAS programs. A Clinical Data Analyst was added to our team to support data 
collection and abstraction.

  Figure 2. Day of surgery glycemic control. 

  Figure 3. Day of surgery cancellations. 
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Strong support from our Surgeon Champion and leadership team contributed 
to our success. We also have an engaged multidisciplinary ERAS team. 
Communication was key, and was accomplished using frequent ERAS meetings, 
operating room information boards, memos to the surgeons, and online staff 
education. 

3. Cost Savings

There was no additional money invested in implementing this QI project. Cost 
savings data has not been finalized at this time. 

Tips for Others
Key components for successful implementation include:

• Strong support from the Surgeon Champion, senior leadership, and 
frontline management is necessary. 

• Engaged team members and clear communication are crucial for success.

• Keep it simple. Use S4S checklists and ERAS principles to guide your 
data collection. Begin by tracking data your hospital can easily collect 
and build from there. Even if the data are not as positive as expected, the 
information highlights the areas that need improvement and can help you 
form a plan.

• Don’t reinvent any wheels. Use the resources available through the 
American College of Surgeons and other facilities that have already 
implemented the programs. 
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4. Name of the Case Study:

A Virtual Acute Care for Elders Program Reduces Hospital Length of Stay

What Was Done?
1. Global Problem Addressed

The population in the U.S. is aging; 38 percent of surgeries are performed on older 
adults. Traditionally, patients are cared for on a surgical ward postoperatively. 
Nurses and other members of the interprofessional health care team are trained 
to provide postoperative care of surgical patients but may not receive special 
training related to preventing or managing existing geriatric syndromes (in other 
words, cognitive impairment, delirium, functional decline). Additionally, even if 
trained, these health care professionals must be working in microsystems that 
support the delivery of evidence-based geriatric care processes to achieve quality 
outcomes. 

2. Identification of Local Problem

We recognized an opportunity to redesign geriatric care delivery at the 
microsystem level (a surgical ward) with the goal to provide care that is safe, 
timely, effective, efficient, equitable, and patient-centered in an older surgical 
patient population. For this initial project implementation, we specifically wanted 
to focus on reducing delirium, improving patient mobility, decreasing length of 
hospital stay, and improving rates of discharge to home.
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How Was the Quality Improvement (QI) Activity Put in Place?
1. Context of the QI Activity

University of Alabama at Birmingham (UAB) Hospital is a large public hospital 
and tertiary referral center with almost 1,200 beds. We perform more than 
36,000 operations annually. We are the only Level I trauma center in our state. 
Our hospital is continually full, with 95 to 98 percent occupancy on most days. 
We have embarked on a throughput initiative to decrease our lengths of stay to 
create more bed availability to serve more patients in our large catchment area. 

UAB Hospital has an Acute Care for Elders (ACE) Unit designed to care for older 
adults admitted with medical problems to the hospitalist service with daily team 
meetings that include geriatric physician or nurse practitioner care guidance. The 
UAB ACE Unit has demonstrated this model increases the delivery of evidence-
based geriatric care processes with subsequent reductions in cost and 30-day 
readmissions.1 This model was used to design the Virtual ACE Intervention with 
the goal to deliver the core ACE care processes to surgical patients admitted to 
a surgical ward without the daily presence of a geriatric provider (physician or 
nurse practitioner). 

2. Planning and Development Process

Based on well-established improved outcomes from ACE Unit care and a growing 
geriatric-surgical literature, including best practice guidelines for optimal 
perioperative management of geriatric surgical patients, our team recognized the 
need to disseminate ACE-like care (Virtual ACE) to surgical patients on surgical 
wards.2 

As a means to prepare the hospital system for this care delivery redesign, a 
core team comprised of geriatricians, geriatric nurse practitioner, and geriatric-
trained nurses used the Institute for Healthcare Improvement (IHI) model for 
improvement with iterative Plan, Do, Study, Act (PDSA) cycles to implement 
standardized geriatric screens into the electronic medical record for use by nurses 
on our ACE and other pilot units. These include standardized screens for cognitive 
impairment, functional impairment, and mobility. Each PDSA cycle worked to 
ensure the new screens fit into nursing workflow. The geriatric team also joined 
a collaborative with Aurora Health System in Wisconsin and embedded the “ACE 
Tracker” report into the hospital electronic medical record. The “ACE Tracker” is 
an electronic report that displays the results of geriatric assessments (in other 
words, screens for function, delirium) and process and outcome metrics (in other 
words, current length of stay; utilization of tethers such as Foleys, restraints, 
oxygen; administration of potentially inappropriate medications for older adults, 
and so on) for all patients on a specific unit.3 
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With this infrastructure in place, the geriatric team then engaged stakeholders 
from other interprofessional disciplines (rehab therapists, pharmacists, dietitians, 
care coordinators, social workers, nurses, nurse practitioners, and physicians) and 
family caregivers in an iterative process to inform and pilot test the development 
of the Virtual ACE Intervention care processes, workflows, and nurse-driven care 
algorithms. These care pathways targeted four geriatric domains: (1) function/
mobility, (2) pain management, (3) delirium prevention and management, and 
(4) interprofessional team approach for care transitions planning. Finally, the 
developed and vetted care algorithms for each of these domains were packaged 
into the Virtual ACE Intervention.

Next, implementing the Virtual ACE Intervention was pilot tested on orthopaedic 
and then trauma surgery units to learn and refine the implementation process.4 
This step resulted in a revised implementation strategy that was then brought to 
the gastrointestinal (GI) surgery units. 

Stakeholder engagement meetings with the members of the GI surgery unit 
began in January 2016. These initial meetings began with first seeking guidance, 
feedback, interest, and support from the surgical medical director. The next 
step involved engaging representation from frontline staff and leadership of 
the unit interprofessional health care team members. Members of the unit 
interprofessional team also served as the liaisons for their disciplines throughout 
the education and implementation phases of Virtual ACE. We framed the Virtual 
ACE care processes as a model of care for all vulnerable patients—making 
geriatric care just routine care. In addition, Virtual ACE is designed to align with 
priorities of hospital and providers (in other words, length of stay reduction, 
restraint reduction, early mobility, and so on). Buy-in was immediate. 

Description of the Quality Improvement Activity
After securing key stakeholder support in individual meetings, a Virtual ACE kick-
off meeting was held with the entire unit-based interprofessional team leadership 
in March 2016. One role of this team was to review and provide feedback and 
advise on the roles and responsibilities of each discipline and key components 
and goals of Virtual ACE, and to help develop the project educational plan for 
their leadership and frontline staff. 

The Virtual ACE Intervention implementation includes: (1) interprofessional 
team training and (2) up to six months of intensive coaching followed by three 
to six months of surveillance and re-training/coaching where needed to ensure 
the new care processes are hardwired. The team training was delivered in 
groups of the varied disciplines together in the same teaching sessions, further 
enforcing the role of working as a team to address geriatric syndromes. The 
core curriculum includes cases and data designed to create a sense of urgency 
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for change, followed by knowledge and skills required to implement the care 
processes and algorithms for the targeted geriatric syndromes. Specifically, three 
nurse-driven care algorithms are included in the intervention that target: (1) 
non-pharmacological pain management, (2) early safe mobility, and (3) delirium 
prevention and management, including avoidance of potentially inappropriate 
medications for older adults (Beers Criteria® medications).5 These pathways 
include geriatric screens for function (Katz Index for basic activities of daily 
living), mobility (Johns Hopkins Highest Level Mobility Scale), cognition (Six Item 
Screen) and delirium (Nursing Delirium Screening Scale).6-9 Based on screen 
results, the care algorithms include steps to guide nurses and other disciplines 
in preventing and addressing any identified risk factors or existing syndromes. 
For example, the early safe mobility algorithm includes setting goals for patient 
mobility, optimizing pain, verifying mobility orders, and educating patients and 
families on the benefits of mobilization while in the hospital. The ACE Tracker 
report provided the most updated results of all these screens and other care 
processes for use by the interprofessional team, especially nurse leaders for the 
unit, to help coordinate the daily plan of care. 

The Virtual ACE curriculum was delivered in three one-hour repeated sessions 
between April 10 and May 15, 2016. The recipients of the training included all 
staff from the core disciplines on these two GI surgical units (nurses, patient care 
technicians, unit secretaries, rehabilitation therapists, pharmacists, dietitians, 
chaplains, care coordinators/managers, social workers). Virtual ACE training 
designed for physicians was delivered in two one-hour didactic sessions in 
April and May 2016. The education was provided by the Virtual ACE core 
team. One goal was to equip and empower the care team to provide evidence-
based geriatric care as much as possible without requiring daily oversight by a 
geriatrician, thereby expanding the capacity of the formal geriatric consult service 
by reserving it’s use for the most complex or vulnerable patients. 

Following the training, the units then received support from the Virtual ACE 
coach. The coach is a master’s prepared nurse who has training in geriatrics 
and quality improvement, is a member of the core geriatric team, and has 
responsibilities for the day-to-day management of the Virtual ACE initiative. 
These coaching sessions included rounds with staff and one-on-one consultation 
with how to utilize the ACE Tracker report to identify at-risk patients and activate 
the clinical algorithms to prevent and/or manage existing geriatric syndromes. 
The Virtual ACE coach also worked with unit leadership to remove barriers 
to implementing the Virtual ACE model, such as hardwiring the process for 
obtaining gait belts and items for delirium prevention toolbox. In June 2017, 
these GI surgical units implemented the final unit-based change in structure to 
further enhance use of ACE Tracker and geriatric interprofessional team care, 
the daily interprofessional team rounds that occur every morning, Monday 
through Friday. These are known as Transition of Care (ToC) rounds and were 
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implemented across all medical-surgical units at UAB Hospital from 2016 to 2107. 
These ToC rounds serve as the foundational structure for interprofessional team 
coordination of Virtual ACE care. The GI surgical units’ staff received booster 
coaching in use of these daily team meetings to voice identified issues, especially 
those related to pain, mobility, and delirium in their geriatric patients.

Resources Used and Skills Needed
The time and effort to develop and implement the Virtual ACE Intervention was 
part of the routine leadership and quality improvement job duties of the core 
geriatric team who is charged with operationalizing multiple hospital-based 
geriatric programs, of which Virtual ACE is just one. This core team includes 
0.3 full-time employee (FTE) geriatrician and three FTE geriatric-trained clinical 
nurse leaders, with approximately 0.5 FTE nurse time dedicated to Virtual ACE 
teaching and coaching. The additional project-specific costs included staff time 
for the education sessions, food provided during training, and supplies such as 
gait belts and items for a delirium prevention toolbox. The funding for all these 
costs was provided by the hospital. 

What Were the Results?
1. Overall Results

Methods: Our primary outcome measure for this case study is hospital and 
postoperative length of stay (LOS). Our balancing measure was 30-day 
readmissions. To determine these outcome measures, we queried our institutional 
American College of Surgeons National Surgical Quality Improvement Program 
(ACS NSQIP®) data for patients aged ≥70 years who underwent: colectomy, 
proctectomy, esophagectomy, hepatectomy, or pancreatectomy from January 
1, 2013, to October 23, 2018, and stratified them into standard care or Virtual 
ACE care. Demographics, hospital LOS, postoperative LOS, and readmission 
rates were recorded and compared. Binomial regression models were performed 
for LOS. Our overall cohort included 676 patients: 318 standard care and 358 
Virtual ACE care, with a 3 percent overall mortality rate. The two cohorts were 
similar in age (74.9 vs. 75.1 years, p=0.83), sex (57% vs. 56% male, p=0.79), and 
comorbidities. More patients had independent functional status in the standard 
care cohort (99% vs. 97%, p=0.015). 

Results: Overall hospital LOS (median 7 days [5-10 IQR] vs. 5 days [3-8 IQR], 
p<0.001) and postoperative LOS (median 7 days [5-10 IQR] vs. 4 days [3-7 IQR]) 
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were significantly shorter in patients admitted post-Virtual ACE Intervention. 
Readmission rates were similar (11% vs. 12%, p=0.1), signaling that reducing LOS 
did not adversely impact 30-day readmissions. Our model of LOS found that 
Virtual ACE care independently decreased both hospital LOS (IRR 0.74 [0.66-
0.83]. p<0.0001) and postoperative LOS (IRR 0.69 [0.61-0.71], p<0.0001).

2. Setbacks

The barriers encountered during Virtual ACE implementation included the 
challenge of finding ideal time to deliver the training to care providers from all 
disciplines on two busy acute care units. Another initial challenge was re-
supplying in a timely manner tools such as gait belts and items for the delirium 
prevention toolboxes. This latter challenge has led to new and sustainable 
processes for securing these items through hospital central supply. These units, 
as is typical for hospital units, continue to undergo staff turnover, prompting the 
need to develop a process for onboarding new staff on Virtual ACE initiatives as 
well has providing at least annual booster training for existing staff. Both of these 
processes now exist. 

Limitations

A limitation to our case study that is common to pragmatic studies of quality 
improvement interventions is the challenge in accounting for all possible 
confounding variables from other hospital or unit interventions that may have 
also impacted length of stay. Of note, while ERAS is also known to reduce LOS, 
the GI surgical service implemented ERAS for colorectal surgery patients in 2015, 
prior to launch of Virtual ACE Intervention. While Virtual ACE also includes care 
processes addressing mobility, it supports and complements ERAS with training, 
screening, and care algorithms that address the unique vulnerability of older 
adults. 

3. Cost Savings

The Virtual ACE initiative approximate costs related to training staff and supplies 
was around $6,000. 

To estimate current potential cost savings for reduction in LOS, we utilized our 
cost accounting system to identify patients from fiscal year 2018 who were 70 
years of age or older and had a surgery performed by GI surgeon. This yielded 
a sample of 221 patient encounters. The average direct cost for the last full day 
of this group of patients’ hospitalization was $1,053. So, each hospital day of 
hospital stay decrease saves $1,053. 
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Tips for Others
There are several lessons learned that we have utilized in each iterative PDSA 
cycle. Below is an outline of key tips for others interested in implementing Virtual 
ACE at their organization:

• Stakeholder engagement from the beginning and throughout is critical for 
success 

 - Speak the language that is important to your institutional leaders. 
While delirium reduction is a key quality outcome for patients, it also 
leads to significant reductions in LOS, which is a strategic priority for 
our senior leaders. So communicating the benefits of Virtual ACE with 
a focus on impact on LOS is important for stakeholders from hospital 
leadership. 

 - Speak the language that is important to your frontline care providers. 
While LOS is a key priority to senior leaders, the challenge of 
managing delirious patients is a chief concern of frontline nurses. 
Thus, communicating the benefits of Virtual ACE on delirium 
reduction will be different for this group of stakeholders. 

 - Allow frontline staff to participate in developing how to implement 
Virtual ACE care into the workflows and patient populations that are 
unique to each hospital unit microsystem. 

• Sustainment

 - Providing frequent measures of progress, celebrating successes, and 
actively partnering to overcome barriers will help keep stakeholders 
and staff engaged, as they can celebrate their progress.

 - Manage up the unit leaders and staff to their supervisors and senior 
leaders so they are the recipients of the system-wide recognition they 
deserve for leading change.

 - Create a process to onboard new staff and provide booster training 
at least annually and also as needed regarding the Virtual ACE care 
processes.

 - Create a unit-based accountable care team structure and culture, 
including providing process and outcome measures in accessible 
data reports and/or dashboards, so the unit-based interprofessional 
team leaders transition from dependency on the Virtual ACE coach to 
truly owning and driving the ongoing improvements independently. 
This is a transition from buy-in to ownership by a team that is now 
knowledgeable, equipped, and empowered.
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