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Introduction 

It is not uncommon for nuclear medicine practices to receive requests for imaging studies 

that are inappropriate for specific patient diagnosis, contraindicated, redundant, poorly timed, or 

otherwise unnecessary. This results in an increased cost of medical care, increased radiation dose 

to patients, increased patient wait times, inconvenience for patients who travel long distances, 

and physician distractions from clinical care to administrative work.   

 

Although appropriate use criteria (AUC) have existed for decades, actual implementation in 

clinical settings has been minimal or failed. The Protecting Access to Medicare Act (PAMA), 

which was signed into law on April 1, 2014, is designed to integrate AUC into daily clinical care 

and is comprised of four major components: establishment of AUC for all advanced imaging, 

development of mechanisms for consultation with AUC, reporting on AUC consultation by 

furnishing professionals, and annual identification of outlier ordering professionals. The original 

timeline with deadline for implementation by January 1, 2017 was thought to be too aggressive 

and was met by criticism from several imaging stakeholders. An announcement included in the 

final rules of the Medicare Physician Fee Schedule (MPFS) in late October indicated that the 

deadline for CDS mechanisms will be postponed until summer 2017. While this does alleviate 

some of the time pressure associated with this large scale implementation, the truth remains that 

clinicians will soon be required to practice medicine that is consistent with appropriate use or 

else face administrative and/or financial penalties. 

 

Until PAMA’s AUC mandates are fully in effect, appropriate utilization in the private sector 

is determined through pre-authorization. One benefit management organization located near my 

practice in Illinois has used pre-authorization to decrease cumulative radiation dose by 38,000 

mSv and reduce costs by $3.6 million. However, physicians in the private sector have found the 

pre-authorization process to be tedious and frustrating, and despite Medicare populations having 

an 8.5% higher imaging rate than those in privately funded healthcare, this process has been 

either limited or completely absent from government funded care.   

 



Research has shown that the total volume of imaging studies can be reduced by roughly 20% 

by applying restrictions and/or check points within the computerized ordering system to 

eliminate inappropriate ordering. A study published in the Journal of the American College of 

Cardiology demonstrated that an appropriate use criteria decision support tool for myocardial 

imaging was able to increase appropriate tests from 49% to 62% and decrease inappropriate tests 

from 22% to 6%. Development of this tool was based on appropriateness criteria written by the 

American College of Cardiology Foundation Appropriate Use Criteria Task Force in 2009 (2). 

This extensive set of AUC was written by members of several prominent cardiology 

organizations, including ASNC, and includes flow charts to help guide decision making.  

 

The Nuclear Medicine Service at my institution, Edward Hines VA Hospital, examined the 

AUC Task Force documents and subsequently performed an internal quality review. We 

determined that our department received a high volume of inappropriately ordered myocardial 

perfusion studies (MPI). We also determined that we were performing a larger number of 

pharmacologic stress tests compared to treadmill protocol (the preferred stress modality).  

 

The VA’s Electronic Health Record (EHR), the Veterans Information Systems and 

Technology Architecture (VISTA), has a clinician component called the Computerized Patient 

Record System (CPRS). CPRS includes computerized order entry, bar code medication 

administration, electronic prescribing, and clinical guidelines. CPRS was released in 1997 and is 

touted as having one of the highest levels of interoperability among hospitals nationwide. 

Unfortunately, when compared to the technologic capabilities of more recently developed EHRs, 

CPRS falls short. Due to its basic programming capabilities, CPRS would be unable to integrate 

with novel AUC consultation services, such as ACR Select. This would create a disadvantage for 

patients within the VA healthcare system, and we thus saw the need to develop a method of AUC 

consultation that would be impactful while falling within the realm of our current technologic 

capabilities.  

 

Solution 

 We revised the EHR ordering process such that clinicians no longer directly ordered their 

desired MPI exam, but rather entered a clinical algorithm process. First, clinicians viewed an 

educational screen to guide low risk patients with an interpretable EKG and the ability to 

exercise to a non-nuclear stress exam. If nuclear stress was deemed appropriate, the next order 

screen presented nuclear treadmill as the preferred method of stress, unless the patient met one of 

the listed contraindications. Patients with contraindications to treadmill stress were directed to a 

pharmacologic stress order screen, which also listed relevant contraindications. Patients with 

contraindications to all stress tests were electronically directed to cardiology for guidance. The 

clinical algorithm process was implemented on August 20, 2015. MPI reports were 

retrospectively reviewed in PACS for the time period 3 months prior to system implementation 

and 3 months after implementation. Data collected included number of nuclear treadmill tests, 

number of pharmacologic stress tests, and the diagnostic code for each report (1= normal, 2= 

minor abnormality, 3= major stable abnormality, 4= new major abnormality).  

 



The screen captures below demonstrate the entry order pathway as it appeared in CPRS. 



 



Outcomes  

 The total number of completed myocardial perfusion exams decreased by 14.5% (288 to 

246). The ratio of pharmacologic to treadmill tests decreased from 2.4 to 2.0 (206/85 to 165/83). 

Reports coded as 1 (normal) decreased by 13% (156/288 to 102/246), while reports coded as 4 

(new major abnormality) increased by 5% (60/288 to 65/246). These findings suggest that low 

risk patients were diverted to non-nuclear exams, a major component of ASNC’s Choosing 

Wisely Campaign.  

 

Surprises & Challenges  

 Despite consulting with cardiology and internal medicine Section Chiefs during the 

redesign of the order pathway, there was no communication to the primary care physicians and 

mid-level providers who would be utilizing the system firsthand. When we implemented the new 

system, there was a dramatic increase in the number of non-nuclear treadmill stress tests, so 

much that the treadmill clinic became overwhelmed. It is likely that clinicians were confused by 

the new order screens and did not appropriately risk stratify their patients, or incorrectly 

categorized them as having sufficient exercise tolerance to complete the exam. Many patients 

who were unable to complete non-imaging exercise stress or demonstrated abnormal stress 

EKGs then needed to return on a separate day for pharmacologic stress imaging. We were 

subsequently forced to remove the first screen of the revised order pathway. Fortunately, we 

were still able to achieve the intended outcome of decreasing the number of low risk patients 

undergoing nuclear stress. This experience emphasized the importance of properly educating the 

end users before implementing a new ordering system. 

 

Impact & Scalability  

 This project demonstrates that small, simple changes to existing ordering systems can 

considerably affect appropriate utilization. This information is particularly useful to 

organizations that do not have the technology or finances to invest in more complex AUC 

software. It also allows institutions to customize their EHR for their specific patient population 

and to fit the needs of their local ordering and furnishing professionals. Because of the high 

interoperability of VISTA, it would be feasible to implement this algorithm across the VA health 

care system at little to no cost.  

 As is the intent for any quality improvement initiative in our hospital, the population 

benefiting most from this project is our veterans. Using this clinical algorithm, our veterans are 

more likely to receive the right examination, for the right purpose, at the right time. Due to the 

success of this pilot program, we would like to explore adding additional AUC restrictions to the 

order pathway to ensure further compliance with evidence-based recommendations from ASNC 

and the Choosing Wisely Campaign.   

 


