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Purpose & Disclosures

•Review scenarios for common mistakes on emergent 
head CT & MRI

•What type of mistakes?  Why do they happen?

•Review some literature regarding this topic

• Show examples of missed lesions

•What can we do to avoid these mistakes?

•Disclosures: none



Errors

• Errors in medicine: 10% of deaths, $29 billion/year, 20% of 
autopsies show a diagnosis different than the pre-mortem 
diagnosis

• Types in imaging:
• Perceptual

• Interpretative (knowledge)

• System-related

• Neuroradiology: 2-8% rate of errors



Emergency Head Imaging

•Most common emergency scenarios: stroke, headache, 
altered mental status & trauma

• In USA, 1 of 14 ED patients gets a head CT

•General radiologists vs. neuroradiologists:
•2% significant disagreements
•Most missed: pituitary masses

J Emerg Med 2014; 47: 684
AJR 2003; 180 1727



Emergency Cranial Imaging

•Clinical consequences of misinterpretations 
among radiologists in all neuroradiologic studies:
•Change in management in 3 of 2388 patients (0.12%)

•Disagreements in trauma head CT studies:
•0.8% required changes in management

AJNR 2000; 21: 124
J Am Coll Radiol 2009; 6: 864



Emergency Cranial Imaging
•Radiology residents vs 

neuroradiologists
• 2% significant disagreements

• Most missed: hemorrhages & fractures

•Radiologists vs emergency 
physicians

• 24% significant disagreements

• Most missed: new infarctions

AJNR 2002; 23: 103
Ann Emerg Med 1995; 25: 169



Emergency Cranial Imaging

•Common issues of misinterpretations of trauma 
head CT (n= 955) by residents:
•Highest #: 2:30PM to 8PM (more work)
• Lowest #: midnight to 8AM (less work)
• 1st year residents: more false-positive interpretations
•Overall less errors: 3rd year residents

Isr Med Assoc J 2013; 15: 221



Factors That Increase Errors in All 
Imaging Studies

•Shorter viewing times
•Doubling speed of interpretation increases errors by 

100%

•Higher case loads (60?)
• Influences well-being

•Night shift (even following ACGME guidelines)

RadioGraphics 2015; 35:1668–1676



Types of Diagnostic Errors

• Errors of Interpretation:
• Lesions detected but 

misinterpreted

• Errors of Perception:
• Lesions not seen

AJNR 2019; 40: 1252



Emergency Cranial Imaging, Errors

•Perception vs interpretation errors (n=254):
• Perception: 75%

• Twice as common with <5 years experience

• More likely with MRI than CT

• Interpretation: 25%

AJNR 2019; 40: 1252



Young Adult w/head Trauma: Perception 
Error

Bilateral temporal bone fractures



Young Female w/seizures: Perception 
Error

Hemorrhagic infarction due to venous thrombosis



Minor Trauma & Neck Pain: Perception Error

Right ICA dissection

DWI                                                       T1 Fat Sup                                                        T1 + Gd



Images from MRI dissection protocol

T2                                                                    T1 Fat Sup







Immune suppressed patient, r/o fungal sinusitis: 
Perception Error

Ocular melanoma



•Rate of perceptual 
errors has not changed 
in 50 years

•Errors in 4% of all 
imaging studies



3rd Type of Errors

•System-related errors
• Inadequate technique
•Breakdown in communication: failure to report 

critical findings

AJR 2013; 201: 611



Post trauma & neck pain: Poor Technique

Nasopharynx SCCA



Reporting Critical Findings
• In USA only 41% of radiology programs had a critical findings list

• Most common findings in these lists:
• Cerebral hemorrhage

• Acute stroke

• Brain herniation

• Hydrocephalus

• AVM/aneurysm

• Masses

• Meningitis/abscess

• Edema
AJNR 2013; 34: 735

AJNR 2014; 35:1485



Failure to Communicate Critical Findings



Errors in Vascular Pathology
• 63 months, 16 neuroradiologists

• RadPeer
1- concur w/interpretation

2- discrepancy in interpretation not 
ordinarily expected to be made

• A. Clinically insignificant

• B. Clinically significant

3- discrepancy that should be made 
most of the time

• A. Clinically insignificant

• B. Clinically significant

• For 2B & 3B: study type & error type



Results

• 245,762 total studies

• 165 studies contained 175 errors

• 70% errors were in patients in hospital settings

• Types of studies:
• MR: 30%

• CTA head: 28%

• Non contrast head CT: 26%



Results

• Types of errors:
• Perceptual: 93%
• Interpretative: 7%



Potential Solutions to Avoiding Errors
• Education (feedback system: path-rad correlations, peer 

review)

• Good technique

• Minimize distractions (RR assistants?)

• Supervise trainees

• Structured reports & checklists

• Workload to align with realistic benchmarks, rest

• Artificial intelligence, double readings?



• Increases report 
quality

• High rate of 
discrepancies

• Better for targeted, 
high-risk examinations



Double Readings

•Meta-analysis, 29 studies, > 12K secondary 
interpretations

•Overall discrepancies: 32%

•Major discrepancies: 20%

•Change in management: 19%

•More common: MRI of body & brain

JACR 2018: 15: 1222



Older Physicians

• 27% of USA physician workforce is > 65 years

• Hospitalists:
• Higher patient  mortality when treated < 200 patients per year

• Same applies to surgeons

• Better outcomes immediately after residency

• More errors when burned out & depressed (pandemic) regardless of 
age

• One solution: continuous medical education

BMJ 2017;357:j1797
JAMA. 2006;296(9):1071-1078



Conclusions

•Errors are unavoidable but can be easily 
minimized:
•Good environment in reading room, avoid distractions
• Appropriate number of cases, avoid fatigue, rest
• Post interpretation case evaluation & review
• Structured reports & checklists
• Adequate supervision of trainees
• Artificial intelligence?



Conclusions

•Avoid errors of communication:
•Critical findings to be communicated within 15 min

• By telephone, EM record or both
• Documented in report

•Realistic list of critical findings available at all times 
in reading room

•Good techniques


