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“How can we do better?” remains our quality mantra in Penn Radiology. In
spite of the limitations of the pandemic, there have been many great
quality and safety activities across the enterprise within our department
over the past few years. As we do every year, we wish to share this past
year’s highlights with you, and hope you will be as excited about them as we
are.

This summary provides an overview of Fiscal Year 2022 accomplishments
and commitment to quality and patient safety. Our ongoing improvements,
some of which are based on quality indicators determined by our various
regulatory agencies, such as the American College of Radiology (ACR),
Pennsylvania Department of Health (PaDOH), Centers for Medicare and
Medicaid (CMS), Occupational Safety and Health Administration (OSHA),
Nuclear Regulatory Commission (NRC), Food and Drug Administration
(FDA) and The Joint Commission (TJC), assist with promoting an error-free
safe environment for the patients we serve. 

Radiology managers/faculty select specific Quality Assessment
Performance Improvement (QAPI) initiatives and dashboard metric
indicators in an effort to improve processes and mitigate error. The
dashboard metrics are reviewed at the monthly Radiology Clinical
Effectiveness Quality Improvement (CEQI) meeting.  

All employees are encouraged to identify and report problems utilizing
Penn Medicine’s Incident Occurrence Reporting System - Safety Net. These
events are reviewed daily by Radiology quality team and action plans are
developed depending on the frequency and acuity of the reported concern. 
Promoting a blame-free culture along with the BLUEPRINT for Quality and
Patient Safety creates transparency, empowerment and awareness leading
to improvement opportunities to uphold our mission and vision of
excellence. 

Enjoy and savor the great work by our teams!

Yours in Quality,

Scott O. Trerotola, MD
Hanna M. Zafar, MD MHS
Andrea Pogozelski MPH BS RT (R)(MR)(CT)
Shaquanna Simmons MS RT (R)(MR)

P R E A M B L E
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R A D I O L O G Y  E N T E R P R I S E
C L I N I C A L  E F F E C T I V E N E S S  T E A M

e-Consents 
E-consents are used across all 3 downtown hospitals (but not
yet enterprise wide). 

Due to changes to the consent process required by
enactment of Pennsylvania Act 61 of 2021, the department
undertook a comprehensive review and modification of the
process to reflect the new law. 

Every e-consent now includes an opportunity for the patient
to request discussion with the provider performing the
procedure; a response is mandatory.  New attestation
language states that the attending has spoken with the
patient, offered to answer questions, and confirmed patient
consent. Annual compliance includes:
 
·PPMC 92% compliance ~ 2000 consents 
·HUP 86% compliance ~ 10,000 consents 

These aggregate numbers do not reflect the outstanding mid-
to high 90s performance of some divisions; particularly given
the effort given to bringing this initiative to life. 
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FY22 Completed Enterprise Accomplishments

Automated Notification of Non-emergent
Actionable Findings 
Actionable findings require non-routine communication.
Facilitating delivery of these findings between busy
radiologists and busy radiologists to busy referring providers
has been challenging. These findings have been the source of
many Penn Safety Net entries over the years and represent a
malpractice risk. 

For several years, a team led by Juanita Kerber and Chuck Kahn
with representation from Quality and IT groups has worked
diligently to automate this process. Starting in July 2022 the
first step in this process has come to fruition.   

Category 3 (Yellow) alerts for findings that need to be
communicated “within days” can now be delivered directly to
the ordering provider’s Epic In-Basket in PennChart using the
Nuance dictation system.  Penn providers who use Epic's
“Haiku” smartphone app will receive a notification when an
alert appears in their In-Basket. Non-Penn providers can
download the Nuance “Mobile Clinician” smartphone app which
allows us to send them passcode-protected text messages.

2 .



R A D I O L O G Y  E N T E R P R I S E
C L I N I C A L  E F F E C T I V E N E S S  T E A M
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FY23 Ongoing Enterprise Initiatives

2 .

Penn Medicine results clinic
This collaboration between the Departments of Medicine, Surgery,
ENT, Neurosurgery and Radiology helps providers manage imaging
follow-up for patients with pulmonary nodules until non-imaging
care is needed. This initiative was begun at HUP in FY21, was
expanded to Radnor in FY22 and will continue to grow across the
enterprise in FY23. See page 12

Matching subspecialty expertise with report interpretation 
This effort aims to improve the value of imaging care by leveraging
and matching subspecialty expertise across the Radiology
enterprise with disease interpretation and consultation. Two
project teams drawing from the Radiology Network Practice
Optimization Teams began meeting during FY22 with plans to
begin collecting and disseminating data in FY23. These teams are
focused on 1) Decreasing variability in BI-RADS 3 rates for
diagnostic women's imaging exams across UPHS and 2) Measuring
variability in thyroid nodule biopsy recommendations at HUP,
PPMC and DCR. See page 14

Enterprise wide dashboard reporting
The Enterprise clinical effectiveness dashboard team co-produced
with ED stakeholders the prototype for the first dashboard
measure, ED turn-around time, in March 2022. Currently the team
is working on the first of two target measures to be implemented
during FY23: Critical values. See page 14

e-Consults
This initiative provides asynchronous imaging consultation
between radiologists and ordering providers using our health
system’s electronic health record. Following a successful FY21
pilot between Radiology and two HUP Internal Medicine and
Family Medicine practices, the program was expanded in FY22 to
include all HUP primary care practices. See page 13

 

3 .

4 .



E N T E R P R I S E  O P P O R T U N I T Y
I M P R O V E M E N T  R E P O R T I N G  

Penn Medicine Safety Net (PMSN)

All employees are encouraged to identify and report problems using PMSN, 
Penn Medicine’s incident occurrence reporting system. These events are
reviewed daily by the Radiology quality team and action plans are developed
depending on the frequency and acuity of the reported concern. 

QUIQRad

Working in tandem, QUIQRad, the Radiology Department-specific
improvement reporting tool. This tool captures opportunities to ‘do better’
that are of lower severity than PMSN such as feedback to technologists on
exam quality, patient delays due to scheduling and protocoling errors and
Radiology IT. 



P E N N  M E D I C I N E  S A F E T Y  N E T  
A N N U A L  E N T R I E S
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Total Radiology PMSN submissions:
FY22:  1338
FY21:  1220

365
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Q U I Q - R A D  A N N U A L  E N T R I E S

Total Radiology QUIQ-RAD submissions:
FY22:  666
FY21:  639

Of the 666 submissions in FY22:
All 10 of the 'potential for harm' submissions were submitted to PMSN



P E N N  M E D I C I N E  R E S U L T S  C L I N I C
C E N T E R  F O R  P R A C T I C E  T R A N S F O R M A T I O N
T E S S A  C O O K  M D  P H D ,  D A R C O  L A L E V I C ,  C H A R L E S  C H A M B E R S

This collaboration between the Departments of Medicine, Surgery, ENT and
Neurosurgery helps ordering providers manage imaging follow-up for patients with
pulmonary nodules until non-imaging care is needed. In FY22 the service expanded to
include Radnor. 

GOALS/OBJECTIVES FY23 :

Expedite patient care and decrease adverse outcomes due to delayed lung cancer
diagnoses.

1 .

Increase number of completed follow-ups and improve patient outcomes.2 .

Improve compliance with national guidelines for managing incidental pulmonary
nodules.

3 .

Improve access to high quality specialty pulmonary care.4 .



e - C o n s u l t s
A B D O M I N A L  I M A G I N G  D I V I S I O N
K A L P A N A  S U R E S H  M D

GOALS/OBJECTIVES:
1 .

Enhance Primary Care Provider access to radiology expertise regarding radiology
orders (e.g. appropriate modality, timing) and report interpretation (e.g. next steps)

2 .

3 .

Provide consultations within 48 hours  

Improve consultation workflow efficiency through electronic, asynchronous
communication embedded within the EHR

FY22 METRICS:
Expanded access from 2 downtown PCP practices to the entire Penn Primary Care
service line including approximately 350 physicians and 150 APPs providers in 103
practices extending from downtown Philadelphia to Lancaster and Princeton

Expanded consult team from 1 abdominal radiologist to 6 radiologists with
subspecialty expertise in MSK, nuclear medicine, women’s imaging and CVI. 

200 e-consults were placed, including approximately 
     - 71% from Internal Medicine and 21% from Family Medicine. 
     - 78% by physicians and 28% by APPs
     - 16 placed by providers not located at a downtown practice 

NEXT STEPS

Develop more robust automated IT workflows to triage cases to subspecialty
radiologists and capture data on referring providers and consult category

Advertise the service more broadly to Primary Care Providers

1 .

2 .

3 .

1 .

2 .

95% of consults took < 15 minutes of Radiologist time & occurred within 24 hours. 4 .

Expand to Tandigm Health, a large network of suburban primary care practices3 .



In March 2021 Radiology QI / QA and IT leads from all six UPHS hospitals and the Division of
Community Radiology began co-development of an enterprise wide dashboard. 

During FY22 this team co-produced along with ED stakeholders a prototype for the first
dashboard measure: standardized measurement and reporting of Emergency Department /
Observation Unit patient exam turnaround time defined as time from radiology exam order
entry to preliminary report. This prototype measure is currently under review by UPHS
leadership for dedicated IT buildout approval. 

In FY23 the dashboard will be rolled out and the team will continue working on the first of
two target measures to be implemented during FY23: compliance with the three most
common critical values (i.e. malpositioned catheters, acute DVT, and PE). In alignment with
with the Department goal of matching subspecialty expertise with imaging interpretation
and the Breast Radiology Network Practice Optimization Team, the dashboard will also
house metrics related to the use of BI-RADS 3 rates for diagnostic mammography, US and
MRI by UPHS organization.  

Through meeting bimonthly and working on these measures, the team has matured further
as a learning community and begun to leverage best practices across the diversity of
organizational and individual expertise represented by team members. 

ED report TAT

Critical value
compliance
BI-RADS 3 rates

FY23

FY22

E N T E R P R I S E  I M P R O V E M E N T
D A S H B O A R D  C O M M I T T E E

R A D I O L O G Y  D A S H B O A R D  P R O T O T Y P E



IMPROVEMENT HIGHLIGHTS 
BY ENTITY
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C H E S T E R  C O U N T Y  H O S P I T A L -
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C H E S T E R  C O U N T Y  H O S P I T A L -  Q A P I
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A W A R D S

 Julia Bartsch – Mammo Supervisor – Awarded CCH Leader of the
Year.

The Leader of the Year Award is presented to the CCH team
member who exemplifies the qualities we value at CCH
including facilitating the delivery of the highest quality,
compassionate care and services to our patients, fiscally
responsible use of resources, and a collaborative and inclusive
team approach. 

Certificate of Recognition 
2022 I Am Patient Safety Award -Time-Outs



DIVISION OF COMMUNITY
RADIOLOGY



DC
R 

BL
UE

PR
IN

T



D I V I S I O N  O F  C O M M U N I T Y
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D I V I S I O N  O F  C O M M U N I T Y
R A D I O L O G Y -  R A D N O R  Q A P I
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D I V I S I O N  O F  C O M M U N I T Y
R A D I O L O G Y -  R A D N O R  Q A P I
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D I V I S I O N  O F  C O M M U N I T Y
R A D I O L O G Y
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Ease of registration.
Helpfulness of person scheduling.
Wait time in registration.
Cleanliness of facility.

Radiology failed faxes include DCR, CCH, HUP, PPMC, PAH
Work closely with Penn Spot & Right fax teams to ensure efficient
turnaround on issues and tickets with updates to provider profiles
Average of 20 failed faxes per day

Worked monthly
Started recording on Quality Dashboard in FY22
Working on Enterprise team for Critical Result dashboard

Each entry is reviewed and discussed with staff if needed
Monitored to ensure tickets are closed in a timely manner
Reported out to managers and Task Force monthly with breakdown of topics
Trends investigated (extravasations, falls, pt complaints, etc)
C-Status report- review daily report including read reports within 24hrs.
TJC Task force that includes liaisons responsible for auditing division tasks

1.
2.
3.
4.

1.  Failed fax monitoring

 2.  Critical Result Tracking via Montage

 3. Safety Net Entries

F Y 2 2 - F Y 2 3  Q I / Q A  O N G O I N G  P R O J E C T S  
P R E S S  G A N E Y :

C H E R R Y  H I L L  O N G O I N G  P R O J E C T S :

Ceiling Mounted Lift
one on one training for all staff on the ceiling mounted lift that was
installed in MRI. 
this was installed for safety to insure that staff could safely move patients
from wheelchair/stretcher to the MRI table and or stretcher for care in any
modality

Bi-annual SIMS training for emergency management. 
this training helps to insure that all staff know their roles and that
 they work as a cohesive team during an emergency situation.
In the process of developing a plan to hold min-SIMS in each modality
quarterly.

IV training for General Rad techs
with this training, we are not limited to an MRI/CT tech if access is needed

continued work with the water soluble oral contrast for CT

iStat training for all MRI techs

1.

2.SIMS Training

3.  Venipuncture training

4.  Oral Contrast

5.  iStat

D C R  S I T E S  O N G O I N G  P R O J E C T S :
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G O O D  C A T C H  A W A R D S  F Y 2 2

Jaclyn Rissling–MRI technologist- Excellent patient care skills
with aborting an MRI scan due to metal artifact in the image
preventing any harm to the patient. October 2021.

Jessica Mele, Michelle Huggett, Susan Stenkomph- MRI
technologists- Incidental SDH finding seen/reported and the
team patiently awaited for EMT to transfer patient to the ER.
July 2021.

Grace Garcia- CXR completed- Grace called provider based
on patient history to clarify CT Chest exam would be best for
PE.  Provider order STAT CT Chest that the team was able to
do same day. The CT Chest was positive for multiple emboli-
patient was sent to the ER. August 2022.

Brittany Bailey- CT Chest completed that Brittany called
radiologist to review and confirmed patient had a positive PE
diagnosis.  Radiologist deferred patient to the ER (EMT
escorted patient to the ER). August 2022.

 

Root Cause Analysis (RCA): 
An RCA is an in-depth review of a serious event that has resulted
in harm and/or poses a serious threat to safety. Such events
include sentinel events, never events and recurrent events that
have previously resulted in multiple apparent cause analyses.
The review is performed by a multidisciplinary team, led by a
formally trained facilitator, and involves a designated
methodology and templates. The review seeks to identify the
underlying root cause(s) of the event and develop a formal
measurable corrective action plan(s) as appropriate. When
appropriate, a specific RCA may involve the review of more than
one event. One RCA was completed in FY22.
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G O O D  C A T C H  A W A R D S
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PRESBYTERIAN MEDICAL CENTER
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PRINCETON MEDICAL CENTER
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P R I N C E T O N  M E D I C A L  C E N T E R -  
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HOSPITAL OF THE UNIVERSITY
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D A S H B O A R D S  H U P
I M P R O V E M E N T  I N D I C A T O R S

Dashboard metrics include Improvement indicators and Critical values. Metrics
are reviewed at the monthly HUP Radiology and Radiology Enterprise Clinical
Effectiveness Team (CET) meetings.
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I M P R O V E M E N T  I N D I C A T O R S



D A S H B O A R D S  H U P
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Radiology staff engage in QAPI initiatives to improve processes within 
 Divisions that mitigate error and advance the safety of patients and staff.

S E C T I O N  Q U A L I T Y  A S S E S S M E N T
P E R F O R M A N C E  I M P R O V E M E N T  ( Q A P I )
I N I T I A T I V E S  
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R A D I O L O G Y  N U R S I N G  
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I R  R O O M  T U R N O V E R  
( Y E L L O W  B E L T  D A N E T T E  L E W I S )H U P  S I X  S I G M A  Y E L L O W  B E L T  F Y 2 2  P R O J E C T S

Six Sigma is defined as a set of techniques and tools for process improvement.  
Initially developed in the telecommunications field, this approach has been
widely used in multiple industries including health care.

Six Sigma projects follow a defined methodology and targets in order to reduce
error and minimize variability. Each year several staff members of the  HUP
Department of Radiology conduct high impact projects as part of  their Yellow
and Green Belt training.  

https://en.wikipedia.org/wiki/Statistical_dispersion


I R  R O O M  T U R N O V E R  
( Y E L L O W  B E L T  D A N E T T E  L E W I S )
H U P  S I X  S I G M A  Y E L L O W  B E L T  F Y 2 2  P R O J E C T S
M A M M O G R A P H Y  S C H E D U L I N G  O P T I M I Z A T I O N
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H U P  S I X  S I G M A  Y E L L O W  B E L T -  F Y 2 2  P R O J E C T S



S A F E T Y  E V E N T  A N A L Y S E S

Quality and Patient Safety:

Increasingly medical decisions rely on Radiology testing with the expectation that
the results are performed correctly the first time and every time. Despite our best
efforts, however, mistakes can and do occur. Through  event reporting systems, such
as Penn Medicine Safety Net (PMSN), we can explore errors in order to develop
prevention strategies and mitigate error.  These systems and processes are part of
the "just culture" or "no blame culture" of Penn Medicine that promotes
transparency in order to improve patient and staff quality and safety. In alignment
with this culture, the Department of Radiology employs several Six Sigma quality
investigative tools and processes which focus on systems and processes rather than
individual performance: 

Root Cause Analysis (RCA): 
An RCA is an in-depth review of a serious event that has resulted in harm and/or poses a
serious threat to safety. Such events include sentinel events, never events and recurrent
events that have previously resulted in multiple apparent cause analyses. The review is
performed by a multidisciplinary team, led by a formally trained facilitator, and involves a
designated methodology and templates. The review seeks to identify the underlying root
cause(s) of the event and develop a formal measurable corrective action plan(s) as
appropriate. When appropriate, a specific RCA may involve the review of more than one
event.  Three RCAs were completed in FY22.

Apparent Cause Analysis (ACA): 
An ACA is a limited unit or department level focused review of selected near-miss events
that have minor or no harm or recurrent events that have previously been evaluated in
Local Reviews. An ACA is usually performed by 1-2 individuals, does not require formal
training, follows a standard template and will result in measurable corrective action(s)
designed to prevent recurrence. There were no ACAs completed in FY22.



S A F E T Y  E V E N T  A N A L Y S E S

Just Do It or Local Review: 
A local review is performed on all events by the appropriate unit or department manager at
the time of the event to determine if any intervention is immediately needed in order to
continue care and/or address an unsafe condition. All events will be looked at in aggregate
to help identify current risks, along with safety trends, aid in the identification of future
risks, and assist in the development and dissemination of information regarding safety and
quality improvement. Information developed and disseminated by Just Do Its includes
recommendations, protocols or information regarding best practices. Two Just Do It were
complete in FY22.

 Safety Event Analysis (SEA)
Throughout the year Resident facilitators conducted 20 minute inter-professional
meetings to discuss recently reported PMSN events. The goal is to analyze a safety net and
discuss a framework for effective event analysis and for evaluating the strength of various
interventions. FY22 resident facilitators were Coulter Cranston MD and Julia D'Souza MD.
Three SEAs were completed in FY22.



H E A L T H C A R E  L E A D E R S H I P  R E S I D E N T  Q U A L I T Y  T R A C K  
P E R F O R M A N C E  I M P R O V E M E N T  I N  A C T I O N   

Residents: Gregory Parker MD, Nathaniel Linna MD (Mentor: Hanna M Zafar MD MHS)

Title: Implementation Of A Smart CDS Tool For Improved Lumbar Spine MRI Ordering 

Summary:  Reduce 'No score' CDS orders for MRI L spine for lower back pain for low back
pain ordered by spine specialists.  See page 81 

1 .

Residents: Cathal O'Leary MD (Mentor: Friedrich D. Knollman MD PhD)

Title: Dual Energy CT Lung Perfusion

Summary: Optimize image quality and protocol standardization for Pulmonary Embolism
exams using dual energy CT.  See page 92

 

2 .

3 . Residents: Nnamdi Udeh, MD (Mentor: Friedrich  D. Knollman MD PhD)

Title: Optimization of Whole Body CT Technique for Trauma Patients at PPMC  

Summary: Define best practices for whole body CT scans of trauma patients presenting to
Presbyterian Medical Center.   See page 49

 

Each year up to four Penn Radiology residents are selected for the  Penn
Medicine Healthcare Leadership Resident Quality (HLQ) Track. This inter-
departmental course exposes residents from HUP, PPMC and PAH to a
variety of formal quality tools as they engage in a two year long project. 





B I O P S Y  Q A

QA is an integral part of the biopsy process. Diagnostic yield and
complications are tabulated on a quarterly basis by biopsy coordinator Bonnie
Brake MS RDMS RVT and shared at relevant divisional meetings. IR biopsy QA
has now been automated using Montage and is reported on a quarterly basis
and reviewed at IR division meetings. For both the biopsy service and IR, yield
and complications in FY21 were better than published national standards,
where such standards exist. A sample report for quarter 3 is provided below
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H U P  C L I N I C A L  E F F E C T I V E N E S S  T E A M  ( C E T )
D I V I S I O N  S U M M A R I E S

Each division CET representative presents an annual review of that division's
QA/QI activities at bimonthly HUP CET meetings. These presentations are also
shown in respective divisional meetings and are available to anyone who
wishes to review them. Summaries of these presentations follow, showing the
rich and diverse quality activities completed in FY21 and underway in FY22.
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N U C L E A R  M E D I C I N E  I M A G I N G  &  T H E R A P Y -  
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Additional QA/QI Projects:

Using FDG PET/CT for infection instead of an In-111 WBC scan. Based on coverage changes
by CMS, we are now recommending FDG PET/CT for fever of unknown origin (FUO) and
other questions of infection for both inpatients and outpatients, as its sensitivity and
anatomic localization are both superior to an In-111 WBC scan, and FDG PET/CT can be
performed in 1 day rather than 2 days. 

ECG-gated coronary artery calcium scoring for stress tests. ECG-gated coronary artery
calcium scoring has been incorporated into myocardial perfusion SPECT/CT studies.
Training for image processing and interpretation are ongoing.

Cardiac stress tests at PAH. To facilitate greater collaboration, cardiac stress tests at PAH
are now supervised and read by both cardiology and nuclear medicine, with each
department taking responsibility for covering different days of the week.

NPOT. The NM Network Practice Operations Team has finished renaming various NM and
PET studies across the network to make them more clear and easier for referring clinicians
to order. They have also standardized NM reading templates across all sites.

Quantification of lung perfusion with SPECT imaging. Lung perfusion is currently quantified
with planar imaging of the chest (following administration of Tc-99m MAA), which is not
able to provide accurate data on individual lobes since there is overlap between the lobes on
anterior and posterior planar images. Thus, we created a new workflow using MIM that
allows us to segment SPECT images into individual lobes of the lung, and provide perfusion
data for each lobe.
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Sarah Denny- IR nurse- We celebrate your dedication to the
safety of our patients.  We commend your vigilance and
prompt call to pharmacy to ensure the Omnicell had the
appropriate medication labeled and stocked.

Dr. Rupal Parikh- Radiologist- Thank you for completing
additional calls to the referring to clarify and remove the
correct tunneled catheter during an IR procedure.

Jeremy Kaut-Diagnostic Technologist-  Excellent patient care
skills- Jeremy responded quickly to placing a patient
immediately in a wheelchair avoiding a patient fall situation. 
 He facilitated rapid response call to escort patient to the ED
to be assessed.

Dr. Shahodat Voreis- Radiologist- On a CXR recognized
inadequate outside hospital line placement.  Right subclavian
central line terminating in the area of the proximal
SVC/aortic knob. Recommend follow-up chest x-ray in a
neutral position.

 
A C K N O W L E D G E M E N T S

We want to thank and recognize the staff across our Department who
strive to keep the quality and safety of patients and staff at the forefront of
our actions every day! We know that many individuals contributed to the
work highlighted in this summary and want to acknowledge everyone's
contributions even if your name was omitted from these pages. 


