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Background
Failure to communicate and follow-up
on actionable imaging test findings can
lead to missed or delayed diagnosis and
treatment, adverse patient outcomes,
and malpractice claims. Inadequate
communication of abnormal findings to
the referring provider or the patient is
the third most common cause of errors
in medical malpractice suits against
radiologists in the U.S.1
In the post-analytic phase, failures in
follow-up can occur due to complex
processes across different providers,
levels of care or health care facilities, and lack of integrated information systems and test management
systems.2,3 To close the loop, actionable imaging test findings and follow-up recommendations must
be sent, received, acknowledged and understood by the provider. Ideally, test results and
recommendations are also clearly communicated in a timely manner to the patient, who shares
responsibility for completing the recommendations.2
Recommendations by radiologists for additional imaging are increasingly common and are present in
approximately 12% of imaging test reports.4 Actionable radiology findings may require special
communication due to the urgency or unexpected nature of the findings.5 The method of
communication should be defined by the severity of the findings and urgency of treatment.5 To ensure
prompt treatment for potentially life-threatening results, The Joint Commission (TJC) requires that
organizations define critical results of tests and diagnostic procedures, who should report and receive
the results, and an acceptable length of time between the availability of the result and receipt of results
by an individual that can act on the results. TJC also requires a review of the timeliness of the reporting
process to evaluate the effectiveness of the process.6
So-called “incidental” findings are an important subset of actionable findings that require special
communication; by definition, these are unexpected abnormalities on imaging that are unrelated to the
presenting complaint. Incidental findings may or may not require immediate intervention, but rather
delayed follow-up, sometimes months after the initial encounter. As such, there is greater risk of
incidental findings being overlooked and going unaddressed, particularly in busy emergency
departments (EDs) where urgent needs are addressed.5,7
Radiological recommendations are at increased risk for falling through the cracks during transitions in
care from the hospital or ED to the outpatient setting, where as many as one-third to three-fourths of
recommendations on imaging tests are missed, undocumented or not communicated to the primary
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care provider (PCP) or patient.8-13 Challenges in communication occur when results are still pending at
discharge or a discrepancy is found between the preliminary and final reading, because responsibility
for the management of the findings must be handed off to the outpatient provider by the ordering
provider such as the ED physician or hospitalist, who does shift work and may not be working at the
time the results are available.2,5 This situation can be further complicated if patients do not have a
PCP.7
In comparison, from 1 to 36 percent of recommendations for outpatients are not followed up3 or do not
receive timely follow-up despite the use of alert notification systems.14 There are a number of factors
that increase the risk of failure in follow-up of actionable findings. Duplicate communication of results to
more than one provider can lead to the false assumption by each of the receiving providers that the
other recipient will address the findings.14 Other risk factors include abnormal findings that are only
mentioned in the findings section of the report,12,13 recommendations for further imaging tests that do
not include the modality or interval,15 or failure to notify the patient.10 Yet, even when informed, patients
may not comply with the follow-up recommendations. The patient may misunderstand the potential
implications of the findings or their urgency, may have misperceptions about the necessity after
receiving treatment in the ED,10 or there may be language barriers or financial or transportation issues.
In Pennsylvania, a new law, Act 112, the Patient Test Result Information Act, requires imaging service
providers to notify patients directly of significant abnormalities, in addition to sending the report to the
provider who ordered the exam.16

Assessment
Vizient® Patient Safety Organization (PSO) members conducted a search of event reports involving
delays in communication of post-procedure imaging test results and failures in follow-up of actionable
radiology findings to improve our understanding of common issues. This analysis included 243 near-miss
and adverse events voluntarily reported in outpatient and hospital settings from January 2017 to August
2018. Using a Vizient proprietary taxonomy, PSO staff reviewed events that were categorized as a
radiology/imaging test reporting delay, a discrepancy between the preliminary and final reading, and those
found in a text search of key words (e.g., incidental, nodule, mass, or lesion) in relevant event types
including radiology/imaging tests, care coordination/communication, and omissions or errors in
assessment, diagnosis and monitoring. Reports where an event occurred after completion of the
procedure and hand-off to the radiologist for interpretation were included in the analysis. Any reports that
identified an error prior to the hand-off to the radiologist or missed radiology findings during interpretation
were not included.
Figure 1 displays the issues that occurred post imaging procedure after hand-off to the radiologist or
failures in follow up of results. Fifty-one percent of the events involved delays in the reading of imaging
tests regardless of the urgency or delays in diagnosis and treatment caused by discrepancies between
the preliminary and final readings. The remaining 49% of events involved breakdowns in the
communication of results to responsible providers and failures to acknowledge or act on radiology
findings. This data likely only represents a portion of reported events due to the need to text search to find
these events.
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Figure 1. Post-procedure imaging issues or failures in follow-up

Data source: Vizient Patient Safety Organization
Period of data: January 2017-August 2018; Number of events = 243
Percentage total is greater than 100, because more than one issue could be identified in one event.

Of the 243 event reports in this
analysis, 44% occurred or were
reported in outpatient clinics,
32% in the ED, and 22% in the
hospital (2% were unknown).
These reports involved failures
in communication of critical,
urgent or non-urgent, actionable
findings. Event reports were
assigned an AHRQ Common
Format v.1.1 harm score as
follows: 19% were unsafe
conditions or near misses, 24%
did not cause harm to the
patient, 36% caused emotional
distress to the patient, 16%
required additional treatment or
caused temporary harm, and
5% resulted in permanent harm
or death (Figure 2).
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Delays in readings or delays caused by discrepancies
The most common issue identified in event reports (51%, n=123) was that imaging test results including
critical and stat tests were not available in an acceptable timeframe due to delays in readings by the
radiologist or discrepancies discovered during the final reading. These delays in readings were reported
across care settings—39% in the ED, 38% in outpatients, 21% in inpatients, and in 2% the location was
unknown. Delays in imaging results in the ED and hospital caused delays in diagnosis and sometimes
urgent care in patients with stroke (bypassing the window for treatment), cardiac, pulmonary, and
gastrointestinal symptoms (e.g., perforated bowel) and other injuries or traumas. In outpatients, imaging
test results were reported to be unavailable for days, weeks, and even up to months.
In some cases, the delays in diagnosis caused emotional distress to the patient; however, in others, the
findings were urgent (e.g., ectopic pregnancy and subdural hematoma) or involved a possible malignancy,
and led to adverse outcomes. The causes of delays in the reading and availability of imaging test results
involved radiologists having an increased workload, not prioritizing based on urgency, or being
unavailable or unreachable. Some events involved health information technology-related issues; for
example, upgrades prevented images from landing on the radiologist's daily worklist, and corrupted orders
prevented images from being available for interpretation because creating a new order created a financial
clearance issue.
Other delays in care occurred when there were discrepancies between the preliminary and final reading.
By the time the omissions or errors in preliminary readings were caught, the patient had been
discharged from the ED or hospital. Consequently, in emergency situations (e.g., stroke or appendicitis),
the patient had to be contacted with instructions to return to the ED or hospital for additional treatment or
emergency surgery. In non-emergent situations (e.g., fractures), patients were contacted and notified
about the change in findings and given instructions to follow-up with their PCP or obtain additional tests.
Sometimes, the patient could not be reached by phone and a certified letter had to be sent to the
patient. There were additional cases in which discrepancies were not caught until the patient sought
care at another facility for their persisting symptoms, and repeat imaging tests showed findings that
required urgent or emergency care.
Failure to communicate, acknowledge or act on radiology findings
Verbal communication of critical or urgent test results
In 8% of reports mainly occurring in the ED or hospital, the radiologist did not verbally communicate stat,
urgent or critical test results or a change in the preliminary reading directly to the provider such as spinal
cord compression, subdural hematoma, pulmonary embolism and pneumothorax. In addition to in-house
radiologists, teleradiology services did not verbally communicate critical findings to the ED. In these
events, urgent care was delayed until the results were discovered in the electronic health record (EHR) or
until another radiologist noted the findings on further review. In some cases, failure in verbal
communication led to delays in surgical intervention or the patient had to be readmitted because the
patient had been discharged before the results were discovered. Fifteen percent of these events resulted
in permanent harm to the patient.
Non-urgent, actionable findings
In 31% of events (n=75), the ordering or PCP did not receive written, electronic or verbal notification of
clinically significant or incidental findings or discrepancies in the final interpretation. These communication
breakdowns typically occurred or were reported in the outpatient setting and ED. About 40% of these
events were near misses or there was no harm to the patient, because the issue was discovered and
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corrective actions were taken. However, in some cases, the findings went unnoticed for too long and there
was an adverse outcome or significant harm to the patient.
There were various factors that contributed to failures in communication. In almost one-third of the cases,
the report was sent to the wrong provider; however, the errors were caught in these cases and did not
cause harm. Other breakdowns in communication occurred because the radiologist did not dictate or
electronically complete, finalize or upload the report electronically or the problem was associated with
computer downtime. In other EHR-related issues, the report results dropped from the receiving provider’s
inbox when responsibility for follow-up was not assigned to them. In other cases, the radiology findings or
discrepancies went unaddressed, because they were not available until after the patient was discharged
from the ED or the hospital and were not communicated to the PCP or patient. In a few cases, the
ordering provider reported treatment planning decisions could not be made when the radiology report did
not address their specific request and comparisons were not made.
In 5% of events, the radiology report and findings were available to the responsible provider but were
overlooked. There was no documentation of provider acknowledgement of the findings or plan of care in
the clinical notes, problem list or discharge summary. The provider did not notify the patient, order the
recommended follow-up tests, or make a referral to the appropriate specialist. In some cases, despite
subsequent outpatient or ED visits, providers continued to fail to notice the findings in the radiology report.
Incidental radiology findings were missed in patients who had other pressing medical problems or were
overlooked in care transitions. In another example, the report went unnoticed when the paper report was
scanned into the record by clerical staff without prior clinician review.
In another 5% of cases, the radiology report was acknowledged by the provider, but not acted upon. The
provider failed to notify the patient of the results, write the orders for referrals or follow-up tests, or the
order was cancelled in error. When the findings and/or recommendations in the report were misinterpreted
or were unclear, the provider acted in error and misinformed the patient about the results. When more
than one provider received the report (e.g., ordering specialist vs. PCP), each may have assumed the
other would take responsibility for managing the recommendations, so neither did.
Among these 94 reports involving failures to communicate, acknowledge or act on radiology non-urgent
findings, there were 38 cases of incidental findings involving masses, lesions or nodules in the lungs, liver,
kidney, spine, ovary, pancreas, etc. Of these, 24% were identified as resulting in permanent harm to the
patient or death. Incidental findings and recommendations went unaddressed for months up to more than
five years, resulting in significant delays in diagnosis and treatment, enlargement or spread of malignancy
and metastases. Failures in follow-up of imaging test results were discovered during subsequent care
visits and on additional imaging tests for worsening of symptoms. In some cases, the patient portal was
effective in preventing a delay in care. Although distressed after discovering their abnormal radiology
results on the patient portal, the patient or family contacted the provider who had not received,
acknowledged or acted on the results. Breakdowns in communication to the patient were reported across
care settings. In a couple of cases, the patient was notified of significant findings but did not follow the
recommendations.
The findings in the data emphasize the importance of system-wide policies, procedures and processes to
ensure that not only critical, but non-urgent findings that could result in patient morbidity and mortality are
communicated to the responsible provider and patient for timely treatment and diagnosis. Verbal
communication by radiologists and additional surveillance might have prevented serious delays in care.
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Recommendations
Vizient PSO, in collaboration with an expert advisory team (Appendix A),
identified leading practices for closing the loop on actionable radiology
findings that focus on the following phases in the process:
 The clinical history and indications for the procedure
 Structured reporting to improve the consistency and quality of reports
 Compliance with evidence- and consensus-based guidelines when

follow-up recommendations are made
 Standardized processes for communicating results to providers and

patients
 Systems for tracking actionable findings and interventions including unexpected and non-emergent

“incidental” findings, and interventions to facilitate adherence to follow-up recommendations and
guidelines
The clinical history and indications for the procedure
Radiologists often do not have adequate clinical information at the time of interpretation.17,18 As part of
standard work, ordering providers should communicate a thorough and specific clinical history including
current and past medical history and the indication for the radiological procedure to improve the quality
and accuracy of the radiologist’s interpretation.19 Processes should be developed to measure providers’
compliance with this requirement, and to determine the impact of noncompliance on the quality and
accuracy of radiology reports.
Organizations should leverage technology to expedite the flow and accessibility of clinical information to
the radiologist during imaging interpretation and possible follow-up.19-21 Examples are described below.
 Electronic processes with forcing functions that require the ordering provider to enter the reason for the

study, the associated ICD-9 code, any pertinent medical history and the patient’s clinical signs and
symptoms into the computerized order.19
 A picture archiving and communication system (PACS) integrated view of an automatically synthesized

clinical history from the patient’s prior radiology reports, the computerized order and electronic health
record using natural language processing.20
 To facilitate additional recommendations and aid in experiential learning, a PACS accessible EHR

integrated program allows radiologists to query desired clinical follow-up information from the EHR after
interpretation of imaging results using natural language processing. This integrated program searches
the EHR periodically for a relevant answer to a query. When relevant data are found, the radiologist
receives a link with information prioritized based on clinical relevance.21
Structured reporting to improve the consistency and quality of reports
To prevent findings and recommendations from getting missed or misunderstood in the report, promote
consistency in guideline-based care and enable surveillance of text-based reports.
 Use report templates that ensure imaging test findings are mentioned in summary headings and

recommendations for additional imaging tests or clinical correlation are clearly spelled out in the
recommendations section of the report and include the modality and the interval of time to followup.7,12,15,22-24
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 Create a function that forces radiologists to assign a standardized code (e.g., normal, critical,

abnormal/non-urgent or incidental findings) to each report during documentation of findings. An
indicator should denote the severity and priority for EHR-based result reporting and tracking.5,22,25-27
 Highlight discrepancies between the final and preceding reading in the finding and recommendations

section of the report (e.g., bold font, shading and label the heading in the report).2,5,22
Compliance with evidence- and consensus-based guidelines
To improve care quality and potential cost-savings, organizations should use resources and tools to
improve diagnostic accuracy and compliance with evidence- and consensus-based guidance or guidelines
when follow-up recommendations are made.
 Use point-of-care reference materials and clinical decision support, preferably integrated with the PACS

at the point of interpretation to improve compliance with guidelines from the American College of
Radiology (ACR) or Fleischner Society Guidelines for pulmonary nodules, and promote a common
language among providers.28-34 For instance:
– ACR Reporting and Data Systems (RADS) provide standard terminology to describe findings and
categories for assessing probability of disease by imaging modality (e.g., Lung RADS) and report
structure (e.g., TI-RADS reporting template) to decrease the variability in terminology and
interpretation of reports.35
– ACR actionable findings white paper provides guidance on standardizing communication based on
urgency of findings.5
– ACR white papers provide guidance on the management of incidental findings for pulmonary and
liver lesions, adrenal and renal masses, pancreatic cysts, and pituitary, adnexal, mediastinal and
cardiovascular, thyroid, gallbladder and biliary, splenic and nodal findings.36-47
 Insert evidence-based guidelines into interpretive reports to increase the likelihood of physician

adherence to recommended follow-up care for patients.28
Standardized processes for communicating results to providers and patients
Organizations should develop standardized processes to ensure that imaging test results are
communicated to the provider who is responsible for managing the patient’s care and to the patient.
Communication from the radiologist to the responsible provider and between providers
 Define standard work for routine (e.g., normal findings) and non-routine actionable findings such as
critical results, discrepancies between the final and a preceding interpretation, and results that may not
require immediate action but could lead to an adverse outcome.2,5,22,48
 Develop a list of actionable radiology findings, define the appropriate process for communicating results
(e.g., verbal, electronic, fax, phone message) and the required time for the radiologist to communicate
the results based on their level of urgency. For example, the ACR Actionable Reporting Workgroup
developed recommendations for lists of critical results and actionable findings and timing for
communication of results (e.g., within minutes, hours or days of the interpretation) that would apply to
most general hospital settings and can be adapted.5,25,26,48
 Use natural language processing to prompt the radiologist when a diagnosis meets the criteria for
critical results requiring verbal communication and documentation.5
 Create a function that forces radiologists to assign a standardized code with urgency to each report
when finalizing the documentation of radiology findings. Align these codes to standardized processes
for reporting radiology findings to providers.5,7,22,25-27,30,49,50
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– Standardize messaging and symbols in the EHR and email notifications that differentiate the priority

of results based on assigned codes.25
– Leverage technology to transmit and escalate actionable results via HIPAA compliant messages to

providers via pagers, mobile devices or tablets that integrate with the EHR or other information
systems to make reports more readily accessible. Functionality should allow the provider to
document verification of the day and time the report was reviewed.25,27,51 Allow providers to
customize their preferred methods for transmission of notifications.25,51
– During provider acknowledgement of tests results, make links available to the provider that facilitate
follow-up actions and completion of required tasks such as creating a signed order for additional
tests or referrals to specialists or other clinicians with the level of urgency, forwarding the
information, contacting the radiologist, notifying the patient, and adding follow-up recommendations
and the findings to the problem list.25-27,50,51 Incorporate future reminders and to-do lists to prevent
follow-up from falling through the cracks.25,26,51
 Create and communicate policies and procedures, agreed upon by stakeholders, that outline
expectations, accountability and responsibility for achieving a closed-loop referral process including
who is responsible for notifying the responsible provider of actionable findings and for managing the
follow-up recommendations depending on the setting where the care occurred (e.g., ordering, primary
care provider or specialist).2,50 Identify surrogate providers and develop algorithms for escalating
notification of results when the responsible provider is not available.2,52 Utilize tools to update provider
directories including their availability and back up coverage.22,25
 Evaluate vulnerabilities and make process changes to close the loop on referrals between primary care
and specialist physicians and expected wait times.50,53 Use defined key terms in the EHR that
communicate the urgency and status of a referral (e.g., closed, open, completed, unresolved, or
discontinued) and develop an escalation protocol for high-risk referrals.55 Monitor referral statuses that
remain open or unresolved.50
 For patients who received care in the ED or hospital, develop processes for informing outpatient
providers about actionable imaging test findings, including pending tests. Incorporate processes for
monitoring whether actionable findings were communicated to providers and patients.7,9,30,49 For
example, send coded results on non-urgent, actionable findings to a database49 or dedicated email
inbox7 and assign non-physician staff responsibility for verifying that the communication of findings was
documented or for following-up when this communication was not documented.30,49
 If the patient does not have a PCP, develop a plan for follow-up on results before discharge.2,52 When

results come back after discharge, contact the patient by phone or letter and provide referrals.7,9,49
Inform and engage the patient in follow-up care
 Define processes for communicating radiology results to the patient. Use standard, multimodal methods

to inform and engage the patient in their follow-up care. Educate all patients at the time of examination
not to assume their test is normal and how to actively follow-up on pending tests.52 Address language,
health literacy, transportation and financial barriers.50
 For hospitalized patients, develop an automated process that populates imaging recommendations into

the patient’s discharge instructions and review them with the patient at discharge.49 When test results
are not available at the time of discharge from the ED or hospital, provide written instructions on when
the results will be available, where to call to obtain pending results and what to do after that.25,52
 Encourage patients to use web-based portals and apps to access medical records including radiology

reports to improve safety, patient satisfaction and the patient-doctor relationship.22,25,52,54,55
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 Determine an appropriate timeframe to release abnormal test results to the patient if results were not

released by the provider. Provide an alternate method for those patients without electronic access.25,52
 Post-procedure, educate patients about the findings from their tests, their significance and the

importance of follow-up testing. Give the patient a copy of the report or summary of findings and
recommendations, orders for follow-up tests with verbal instructions, and use teach back.7,52
 Develop processes for tracking whether patients were notified of actionable findings and follow-up

recommendations including when the patient moves across health care settings.7,9,30,49
 For patients who were not notified of results during an ED or hospital visit, develop standard processes

for patient notification such as contacting the patient by phone, leaving a HIPAA compliant voice
message requesting a callback or sending a certified letter depending on the urgency of the results.7,9,49
To ensure patient contact information is current, verify a main and an extra contact number at each
visit.52
 For cases in which the patient could not be reached about their results, develop an alert in the EHR and

tracking system when the patient contacts or is treated at the facility for any reason.49,52 Integrate
patients, families and caregivers as part of the notification process when allowed by state, federal and
local laws.25
 Promote timely care by multimodal delivery (e.g., letter, email, text message or automated phone call)

of patient reminders for scheduled or unscheduled appointments or tests and results follow-up.25,50
Systems for tracking actionable findings and interventions for non-adherence
 Develop system-wide processes and natural language processing algorithms to track actionable
findings, provider notification and acknowledgement, and patient adherence to additional
imaging.5,10,22,25,30,56
 Track or monitor documentation to ensure the patient was notified of the findings and
recommendations.
 When there is no evidence of adherence to recommendations, implement standardized interventions to
determine the reason (e.g., communication failure, test completed outside the system, or subspecialist
referral or biopsy performed) and promote compliance, if applicable.30
 To promote compliance, monitor radiologists’ rate of trackable recommendations (i.e. those that include
the specific modality and due date) and processes that require the coding of actionable findings.

Conduct an organizational assessment and case for change
 Monitor physicians’ compliance in relaying the clinical history and indications to the radiologist.
 Monitor radiologists’ compliance with evidence-based guidelines, recommendations and organizational
procedures for completing reports.
 Review a statistically significant sample of high-risk or problem-prone procedures to ensure
communication and follow-up on actionable findings. Identify the frequency of actionable radiology
findings, how often there was evidence that follow-up recommendations were completed and the factors
contributing to delays and failures in follow-up.
 Conduct a cost-benefit analysis to create a case for organizational process change including technology
solutions or additional staff for surveillance and follow-up.
– Evaluate the costs of a patient navigator who tracks and follows up on recommendations that were

not communicated or acted upon (e.g., labor costs).
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– Evaluate the costs associated with developing or purchasing electronic systems to communicate

abnormal radiology findings to the provider, and programs that assist in monitoring compliance with
recommendations and reminders to follow-up on recommendations.
– Estimate the potential revenue generated from tests and appointments that are lost to follow-up.
– Estimate potential cost savings in litigation due to delays in diagnosis and treatment. It is estimated

that inadequate communication of imaging results to the referring provider results in 0.71 claim per
1,000 person-years and failed communication with the patient in 0.40 claim per 1,000 person-years.1
 At the University of Rochester, the implementation of a multistage recommendation tracking
system generated 4.1 times more revenue than the cost of labor for the program.30
 View an example of a recaptured revenue estimator online at radloop.net/calculator.

To learn more about the work organizations are doing to close the loop on actionable findings, listen to the
Vizient PSO webinar Closing the loop on incidental radiology findings or review the PowerPoint
presentation.

For more information, contact Tammy Williams or Ellen Flynn.

As the nation’s largest member-driven health care performance
improvement company, Vizient provides network-powered
insights in the critical areas of clinical, operational, and supply
chain performance and empowers members to deliver
exceptional, cost-effective care.
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