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Nature of Problem 



The Problem 

Courtesy Pari Pandharipande, MD 



Dr. Smith and Dr. Jones 

 Dr. Smith: Fast, confident, but may miss subtle findings 

 Dr. Jones: Slow, misses less, but less definitive 

 For every 10K chest x-rays Dr. Smith reads, she only 

misses one lung cancer.  

 Dr. Jones’ misses ½ as many as Dr. Smith but 

recommends 200 chest CT’s/10K exams more than Dr. 

Smith for “possible nodules.” 

 Who is the higher quality radiologist? 



Dr. Smith and Dr. Jones 

 Dr. Smith is admired until she misses a subtle cancer 

on a chest x-ray.....then risk management is all over 

her case. 

 Dr. Jones is insidiously despised and ridiculed by 

everyone as being a product of a zero-risk culture.  

 Attending physicians prefer Dr. Smith for her more 

definitive reads. 

 http://thehealthcareblog.com/blog/2014/07/16/who-is-the-better-

radiologist  Saurabh Jha, MD – Accessed 7-31-15. Courtesy 

Jonathan Berlin, MD 



Severity and 

Breadth of problem 



Increased Frequency, Cost 

and Limited Benefit of 

Incidental Findings 



Courtesy Jonathan Berlin, MD 

Medical Scanners by Country 

“Each additional CT machine is associated with 2,224 additional CT 
scans from 1985-2005” Baker et al. Health Affairs 27(6), 1467-1478, 2008 

 



Incidental Findings at CT for Hematuria 

 1295 patients at UAB: CT for hematuria 

 9% of patients had important incidental 
findings, but no intervention 

 2% of patients underwent major 
intervention 

Morgan AE, Berland LL, Lockhart ME, Ananyev S, Kolettis P. Extraurinary 

Incidental Findings on CT for Hematuria: the Radiologist's Role and 

Downstream Cost Analysis. AJR 2015 Jun;204(6):1160-7 



Costs : Major Interventions 

Costs of just 6 major interventions  

averaged over all 1295 patients: $353/patient 



Inconsistency of Recommendations for 

Incidental Findings 



Increased Recommendations 

 5.9 M studies from 1995-2008 

 Odds of recommendations decreased by 15% per decade of 

radiologist experience 

Sistrom C L et al. Recommendations for 

Additional Imaging in Radiology Reports: 

Multifactorial Analysis of 5.9 Million 

Examinations. Radiology 2009;253:453-461 

©2009 by Radiological Society of North America 



Inconsistent Use of Guidelines 



Survey – IF Recommendations 

 27 academic radiologists, 3 institutions 

 12 hypothetical incidental findings 

 Poor correlation between and even within 

institutions 

Johnson PT, et al. Common Incidental Findings on MDCT: Survey of  

Radiologist Recommendations for Patient Management. JACR 2011;8:762-767 



Communicating Findings 



Role of Radiology Specialization 

 Guidelines Adherence: critical-result renal masses on CT: 

Abdominal specialists: 93% 

Non-abdominal specialists: 57% 

 Adherence to critical-result communication policy: 

Abdominal specialists: 84% 

Non-abdominal specialists: 43% 

Maehara CK, Silverman SG, Lacson R, Khorasani R. Renal Masses Detected at 

Abdominal CT: Radiologists’ Adherence to Guidelines Regarding Management 

Recommendations and Communication of Critical Results. AJR 2014; 203:828–834 



What are the Medicolegal Implications? 

 Guidelines used in malpractice suits 

 Applying policies consistently is good defense 

 All radiologists are held to a common standard-

of-care regardless of their specialty orientation 

 Nevertheless, malpractice risk currently very 

limited 



Summary – Incidental Findings 

 Frequent detection, recommendations and 

increased cost 

 Highly inconsistent detection, 

recommendations, adherence to guidelines, 

reporting, follow-up 

 This level of performance is not sustainable – 

too many forces demanding improvement 



IF White Papers 





Information 

Stop 

Take action 





Thyroid IF 

Recommendations 





Legend for Flowchart 

 Suspicious CT/MRI features include: abnormal lymph nodes and/or invasion of 

local tissues by the thyroid nodule. Abnormal lymph node features include: 

calcifications, cystic components, and/or increased enhancement. Nodal 

enlargement is less specific for thyroid cancer metastases, but further evaluation 

could be considered if an ITN has ipsilateral nodes >1.5 cm in short axis for 

jugulodigastric lymph nodes, and >1 cm for other lymph nodes.  

 Limited life expectancy and comorbidities that increase the risk of treatment or are 

more likely to cause morbidity and mortality than the thyroid cancer itself, given the 

nodule size; see text for details. Patients with comorbidities or limited life 

expectancy should not have further evaluation of the ITN, unless it is warranted 

clinically, or specifically requested by the patient or referring physician.  

 Further management of the ITN after thyroid ultrasound, including fine needle 

aspiration, should be based on ultrasound findings.  





Legend for Flowchart 

 Flowchart for incidental thyroid nodules (ITNs) detected on 18FDG-PET and other 

nuclear medicine studies.  

 Focal uptake may include one or more sites. Diffuse uptake in the thyroid without a 

corresponding mass is not considered to be focal.  

 Limited life expectancy and comorbidities that increase the risk of treatment or are 

more likely to cause morbidity and mortality than the thyroid cancer itself, given the 

nodule size; see text for details. Patients with comorbidities or limited life 

expectancy should not have further evaluation of the ITN, unless it is warranted 

clinically, or specifically requested by the patient or referring physician.  

 Further management of the ITN after thyroid ultrasound should include fine-needle 

aspiration for PET-avid ITN regardless of the ultrasound findings; see text for 

details. Avid nodules on other nuclear medicine scans can have ultrasound with 

the decision to perform FNA based on findings seen on the dedicated thyroid 

ultrasound.  



Ovarian IF 

Recommendations 





Levine D et al. Radiology 2010;256:943-954 

©2010 by Radiological Society of North America 

 These may 

appear similar on 

CT 





ACR Adnexal Algorithm – Three Factors 

 All incidental, post-menarchal and non-pregnant 

 Appearance-features: 

Benign-appearing, probably benign, other 

 Timing relative to menopause: 

Pre-, early-post, late-post 

 Size: 

1, 3, 5 cm thresholds 



SRU Consensus (Simplified) 

 Pre-menopausal: 

 <3 cm-ignore 

 3-5 cm: Describe, but benign, no FU 

 5-7 cm: Yearly FU 

 >7 cm: MRI or surgical evaluation 

 Post-menopausal: 

 <1 cm: Ignore 

 May choose up to 3 cm to ignore 

 1-7 or 3-7 cm: US FU yearly, 

depending on change 

 >7 cm: MRI or surgical evaluation 



SRU Consensus Criteria (Simplified) 

 Remaining cystic lesion management based on 

US findings not seen on CT or MRI 

 Pre-menopausal hemorrhagic cysts: 

 Up to 5 cm: no FU 

 >5 cm: FU in 6-12 weeks 

 Early post-menopausal hemorrhagic cysts: 

 US FU in 6-12 weeks 

 Late post-menopausal: 

 Surgical evaluation 





Pre-Menopausal 3.7 cm Cyst 

 Benign-appearing. No follow-up. 



Pre-Menopausal 3.8 cm Cyst with Artifact 

 Artifact, but no suspicious features. No FU  





Early Post-Menopausal 4.7 cm Cyst 

 Resolved on follow-up ultrasound 



Clinical Decision 

Support 

 



Importance and Value of Using 

Guidelines and Recommendations 



Value of Guidelines 

 Consistent processes are most important 

determinant of quality 

 Already beginning to be rewarded in $ for good 

quality and penalized for “poor” quality 

 New payment models (MIPS/APM) 

incentivizing limitations on imaging 



ACR Membership Survey 

 I would like to have evidence-based guidelines integrated 

into my reporting workflow. (April, 2015, n = 2,586)  

 

Courtesy Keith Dreyer, DO, PhD 



ACR Membership Survey 

 Radiology reports and recommendations need to be 

more standardized. (April, 2015, n = 2,586)  

Courtesy Keith Dreyer, DO, PhD 



ACR Membership Survey 

 Each radiology report should be individually dictated in 

free text vs. a standard template. (April, 2015, n = 2,586)  

 

Courtesy Keith Dreyer, DO, PhD 



Effect of BI-RADS on Report IQ 

 Creates a quality threshold by structuring essential information. 

 

Information Quality 
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Courtesy Keith Dreyer, DO, PhD 



Then, Why Don’t Radiologists Want to 

Use Guidance when Reporting? 



Complaints about IF Recommendations 

 The recommendations are: 

Sometimes/often wrong, outdated 

Not clinically relevant, built without clinical input   

 Flowcharts are confusing 

 Not risk-stratified 

Age, gender, co-morbid conditions  

 Based on consensus, weak or non-existent data 

(not evidence-based)  



Conformity to Other Specialty Guidelines 

 ACR Adrenal IF recommendations do not conform to: 

American Association of Clinical Endocrinologists 

(AACE) guidelines 

American Association of Endocrine Surgeons 

(AAES) guidelines 

Endocrine Practice 15 (Suppl 1) Aug, 2009  

 ACR Pancreatic cysts recommendations do not 

conform to: 

ACG, ACS guidelines 



Other Psychosocial Obstacles 

 Too busy to look up 

 Out of sight, out of mind 

 Not my problem 

 It’s not the way we do it or way we were trained 

 I won’t get sued anyway 

 Low- vs. high-risk tolerance personality 

Courtesy Mark Baker, MD 



Methods to Apply Medical Evidence to 

Radiology Reporting 



Traditional Ways Towards Quality 

 Original journal articles 

Our white papers are among these 

traditional methods 

 Review, pictorial articles 

 Books 

 Educational digests 

 Online resources – Google, Journals, etc. 



Survey of ACR about White Paper 



Have You Read White Paper? 

Berland LL, Silverman SG, Megibow AJ, Mayo-Smith WW. ACR 

Members' Response to JACR White Paper on the Management of 

Incidental Abdominal CT Findings. JACR 2013; 11:30–35 



Changing Recommendations (Read Paper) 



Reporting (Didn’t Read Paper) 

When you encounter a 1 cm low attenuating lesion… 

with no history of malignancy and no prior studies, 

…how you would report it?  



Reporting (Read Paper) 

When you encounter a 1 cm low attenuating lesion… 

with no history of malignancy and no prior studies, 

…how you would report it?  



Consistently Applying Guidelines 

 Educational programs within your practice 

 Print copies of algorithms and papers and 

place in folder at workstations 

 Place online in secure intranet site 

 Google, Bing, etc. and download 

 Write macros for common recommendations 



Education Programs 

 Quality initiative to decrease 

physiologic/benign adnexal lesions referred for 

follow-up 

 Formal education, charts and guidelines placed 

electronically on workstation desktop 

 Recommendations decreased 58%, increase in 

the proportion called physiologic/benign Hui JS, Kramer DJ, Blackmore CC, Hashimoto BE, Coy DL. A Quality 

Improvement Initiative to Reduce Unnecessary Follow-up Imaging 

for Adnexal Lesions. JACR 2014; 11:373-377 



Integrated Access to Guidelines 

 48 radiology residents provided decision-

support (DS) tool from web or through direct 

PACS access 

Integrated access group: 3X higher use 

Use of the integrated DS jumped by an order 

of magnitude after second month 

Morgan MB, Branstetter IV BF, Clark C, House J, Baker D, Harnsberger 

HR. Just-in-Time Radiologist Decision Support: The Importance of 

PACS-Integrated Workflow. JACR 2011; 8:497-500 



Computerized CDS 







Computerizing CDS: 

ACR Common, ACR Assist 



Courtesy Keith Dreyer, DO, PhD 



ACR Common – the Lexicon 

 The ACR radiological terminology of common: 

Procedures, indications, findings, recommendations 

Provides integration to EHR and ACR services 

 Current Contents: 

+1,000 Imaging procedures 

+1,200 Clinical indications 

+100 Clinical Findings (Actionable findings, BI-RADS, 

Incidental findings) 
Courtesy Keith Dreyer, DO, PhD 



ACR Common – EHR Messaging 

Courtesy Keith Dreyer, DO, PhD 



ACR Assist – Report Information Quality 

 With what would a system that improves Report IQ assist 

the radiologist? 

 Detection of Findings 

 Interpretation/Classification of Disease 

 Recommendation of Actions 

 Communication of all the Above 

 Think BI-RADS for the rest of radiology reporting 

 Point-of-care 

Courtesy Keith Dreyer, DO, PhD 



Content Sources for ACR Assist 

X-RADS (e.g. LI-RADS, 

PI-RADS, TI-RADS, etc.) 

ACR incidental findings white papers 

ACR actionable findings 

white paper 

Others: e.g. organ 

injury classification 



RApp Definition

Radiologist

RApp Interface

Report Text

Data Registry

CTRM

Computer 

Assisted 

Reporting 

Guidance 

Objects 

(CARGO) 

 

Courtesy Keith Dreyer, DO, PhD 

Making 

Guidelines 

Computer 

Readable 



Radiologist 

Definition Interface 
Report 

Reporting 

Driven by 

Definition 

Courtesy Keith Dreyer, DO, PhD 



Courtesy Tarik Alkasab, MD 



Courtesy Tarik Alkasab, MD 





Improving Report Quality 

 Abdominal CT 

incidental 

pulmonary nodule 

M T Lu, MD, Boston, MA; D A Rosman, MD; C C Wu, MD; T K Alkasab, MD, PhD; J O Shepard, MD; G W Boland, 

MD; et al. Impact of a Point-of-Care Electronic Clinical Decision Support (CDS) Tool on Adherence to 

Departmental Guidelines for Follow-up of Incidental Pulmonary Nodules on Abdominal CT.  RSNA 2013 

No CT when indicated 

Follow-up CT too late 

Follow-up CT too early 

CT when not indicated 

Concordant 

Real-time access to 

guidelines improves 

compliance from 45% 

to 95% 
45%  

95% 

Courtesy Keith Dreyer, DO, PhD 

Tarik Alkasab, MD 



Future Goals: NGC Criteria 

 Meet same target criteria for external review as 

Appropriateness Criteria (AC) panels 

Merit posting by National Guideline Clearinghouse 

(NGC) of the AHRQ 

 Documentation of literature searches 

 Evidence linkages and scores 

 Involvement of non-radiology experts 

 Transparent consensus processes  

 



Future Goals: New Themes 

 Are some IFs actually normal (e.g. small renal cysts)? 

 Implications for reporting, recommendations 

 Can risk thresholds be normalized across findings? 

Establish risk concepts that can apply to work-up of 

incidental findings across organ systems and types 

of findings 

Broaden these concepts beyond IFs to, e.g. LI-

RADS, Lung-RADS, other medical decision making 



Evolution of CDS 

 Clinical decision support methods will evolve 

and become: 

More accurate, more useful, more efficient 

Essential 

Please encourage your IT vendors to 

develop and improve such systems 



Take-Home Messages 

 Reaching an inflection point 

Too much information for us to remember 

 Radiology reporting is an open-“book” test 

Support should be available at the point of 

interpretation 

 Current level of performance is not sustainable 

Too many forces demanding improvement: 

 Economic, regulatory, medicolegal 



“If you don’t like change, 

you’ll like irrelevance even less” 

Eric Shinseki 


