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OverviewOverviewOverviewOverview

Case presentationCase presentationCase presentationCase presentation
Diagnostic errorsDiagnostic errors

Mi di i l t d hMi di i l t d hMisdiagnosis related harmMisdiagnosis related harm
Causes of diagnostic errorsCauses of diagnostic errors
 Strategies to reduce diagnostic errorStrategies to reduce diagnostic error



PresentationPresentationPresentationPresentation

90 y/o woman presents with epigastric 90 y/o woman presents with epigastric 
pain and a lipase of 8000 Called up frompain and a lipase of 8000 Called up frompain and a lipase of 8000. Called up from pain and a lipase of 8000. Called up from 
the emergency room as a routine the emergency room as a routine 
admission for pancreatitisadmission for pancreatitisadmission for pancreatitisadmission for pancreatitis



HistoryHistoryHistoryHistory

 Epigastric and LUQ pain starting the AM ofEpigastric and LUQ pain starting the AM of Epigastric and LUQ pain starting the AM of Epigastric and LUQ pain starting the AM of 
admission, progressively worseningadmission, progressively worsening

Nonbloody nonbilious emesisNonbloody nonbilious emesisNonbloody, nonbilious emesisNonbloody, nonbilious emesis
Recent PCP visit with adjustment of Recent PCP visit with adjustment of 

l idi d dditi f l di i fl idi d dditi f l di i fclonidine and addition of amlodipine for clonidine and addition of amlodipine for 
uncontrolled hypertensionuncontrolled hypertension

Difficult to obtain: poor historian and hard Difficult to obtain: poor historian and hard 
of hearingof hearing



HistoryHistoryHistoryHistory

 Past Medical HistoryPast Medical History Past Medical HistoryPast Medical History
 DM DM --22

CKDCKD Stage IIIStage III CKD CKD –– Stage IIIStage III
 HTNHTN

Recurrent UTIsRecurrent UTIs Recurrent UTIsRecurrent UTIs
 HyperlipidemiaHyperlipidemia

GERDGERD GERDGERD
 Reactive Airways DiseaseReactive Airways Disease



MedicationsMedicationsMedicationsMedications
 PioglitazonePioglitazonegg
 AmlodipineAmlodipine
 ClonidineClonidine
 HCTZHCTZ
 AtorvastatinAtorvastatin
 EsomperazoleEsomperazole
 RanitidineRanitidine
 Calcium with Vitamin DCalcium with Vitamin D
 AlbuterolAlbuterol



HistoryHistoryHistoryHistory

 Initial ROSInitial ROS –– unable to obtainunable to obtain Initial ROS Initial ROS unable to obtainunable to obtain

S i l Hi tS i l Hi t illi t t b t hilli t t b t h Social History Social History –– no illicts, tobacco, etoh. no illicts, tobacco, etoh. 
Lives with son.Lives with son.

Cor Status Cor Status –– Unable to confirm with Unable to confirm with 
patient. Son over the phone full codepatient. Son over the phone full code



Physical examPhysical examPhysical examPhysical exam

 VitalsVitals VitalsVitals
 TT-- 35.9   P 35.9   P --93  RR 93  RR --16  BP 16  BP --195/54  O2195/54  O2–– RA 99% RA 99% 

 ExamExam Exam Exam 
 Well appearingWell appearing

Mild tenderness to palpation over herMild tenderness to palpation over her Mild tenderness to palpation over her Mild tenderness to palpation over her 
epigastrium and LUQ. No rebound or epigastrium and LUQ. No rebound or 
guardingguardingguarding.guarding.



Objective DataObjective DataObjective DataObjective Data

CBCCBCCBC CBC 
 chronic normocytic anemiachronic normocytic anemia

Chemistry panelChemistry panelChemistry panelChemistry panel
 Creatinine 2.9mg/dL (baseline)Creatinine 2.9mg/dL (baseline)

 Liver function tests Liver function tests 
 NormalNormal

 LactateLactate
 1.91.9



Objective DataObjective DataObjective DataObjective Data

 Abdominal X rayAbdominal X ray –– 3 way3 way Abdominal X ray Abdominal X ray 3 way3 way
 Normal bowel gas patternNormal bowel gas pattern

No free airNo free air No free airNo free air
 No cardiomegaly, infiltrates or effusions No cardiomegaly, infiltrates or effusions 

EKGEKG EKGEKG
 NSR, RBBB (unchanged from prior)NSR, RBBB (unchanged from prior)



Differential DiagnosisDifferential DiagnosisDifferential DiagnosisDifferential Diagnosis
 Abdominal Pain with Nausea/VomitingAbdominal Pain with Nausea/Vomitinggg

 Likely pancreatitis but could be perforated viscusLikely pancreatitis but could be perforated viscus
 Etiology of PancreatitisEtiology of Pancreatitis

•• DrugsDrugs –– HCTZHCTZDrugs Drugs HCTZHCTZ
•• Pancreatic MassPancreatic Mass
•• Gallbladder diseaseGallbladder disease

 PlanPlan PlanPlan
•• IVF, pain controlIVF, pain control
•• Order U/SOrder U/S

 Pancreas Pancreas --not well visualizednot well visualized
 GallbladderGallbladder-- well distended without stoneswell distended without stones
 Normal gallbladder wall thickness measures 2 mm. Normal gallbladder wall thickness measures 2 mm. 
 No sonographic Murphy's sign. No sonographic Murphy's sign. 
 No biliary ductal dilationNo biliary ductal dilation No biliary ductal dilationNo biliary ductal dilation



Overnight eventsOvernight eventsOvernight eventsOvernight events

Patient became progressively tachycardiacPatient became progressively tachycardiacPatient became progressively tachycardiac Patient became progressively tachycardiac 
to the 120s to the 120s –– 130s130s

Intervention: Intervention: 
 Recheck EKG Recheck EKG –– unchanged except for rateunchanged except for rate

 IVF bolus with Normal SalineIVF bolus with Normal Saline



AM RoundsAM RoundsAM RoundsAM Rounds

 Additional EKG orderedAdditional EKG ordered Additional EKG orderedAdditional EKG ordered
 Patient re interviewedPatient re interviewed

A k d t i t t h iA k d t i t t h i i t t h LUQi t t h LUQ Asked to point to her pain Asked to point to her pain –– points to her LUQpoints to her LUQ
 Stat troponin ordered: returns 30 minutes Stat troponin ordered: returns 30 minutes 

//later at 5.63 ng/mL later at 5.63 ng/mL 



AM RoundsAM RoundsAM RoundsAM Rounds

Cardiology and Critical Care TeamCardiology and Critical Care TeamCardiology and Critical Care Team Cardiology and Critical Care Team 
contactedcontacted
 Transferred to the ICUTransferred to the ICU Transferred to the ICUTransferred to the ICU
 Becomes hypotensive to the 80s, and HR Becomes hypotensive to the 80s, and HR 

begin to fallbegin to fallbegin to fallbegin to fall
 PEA arrest PEA arrest –– resuscitated with atropine and resuscitated with atropine and 

epinephrineepinephrineepinephrineepinephrine
 PEA arrest PEA arrest –– two more times, family arrives two more times, family arrives 

and patient made comfort care and patient made comfort care pp



WHAT WENT WRONG?WHAT WENT WRONG?WHAT WENT WRONG?WHAT WENT WRONG?



Diagnostic errors vs harmDiagnostic errors vs harmDiagnostic errors vs. harmDiagnostic errors vs. harm

Diagnostic errorsDiagnostic errorsDiagnostic errorsDiagnostic errors
 Diagnosis that is missed, wrong, or delayed Diagnosis that is missed, wrong, or delayed ––

detected by subsequent testingdetected by subsequent testing
Not all misdiagnosis result in harmNot all misdiagnosis result in harm
Misdiagnosis related harmMisdiagnosis related harmMisdiagnosis related harmMisdiagnosis related harm

 Preventable harm that results from delay or Preventable harm that results from delay or 
failure to treat the condition actually presentfailure to treat the condition actually present

 Preventable harm from treatment of the Preventable harm from treatment of the 
condition not actually presentcondition not actually present



Diagnostic ErrorsDiagnostic ErrorsDiagnostic ErrorsDiagnostic Errors

 5% of autopsies reveal lethal diagnostic5% of autopsies reveal lethal diagnostic 5% of autopsies reveal lethal diagnostic 5% of autopsies reveal lethal diagnostic 
errors errors 

Harvard Medical Practice StudyHarvard Medical Practice StudyHarvard Medical Practice Study Harvard Medical Practice Study 
 adverse events more likely to be diagnostic adverse events more likely to be diagnostic 

than drug related (14% vs. 9%)than drug related (14% vs. 9%)
Diagnostic errors Diagnostic errors 

 higher morbidity than other types of medical higher morbidity than other types of medical g y ypg y yp
errorserrors

 Up to 80,000 annual hospital deaths/yearUp to 80,000 annual hospital deaths/year



Diagnostic errorsDiagnostic errorsDiagnostic errorsDiagnostic errors

 Too ERR is Human: Patient SafetyToo ERR is Human: Patient Safety Too ERR is Human: Patient SafetyToo ERR is Human: Patient Safety
 Medication errors  Medication errors  -- 70 times70 times

Diagnostic errorsDiagnostic errors 2 times2 times Diagnostic errors Diagnostic errors –– 2 times2 times

S i lti t t t i k f di tiS i lti t t t i k f di ti Specialties at greatest risk for diagnostic Specialties at greatest risk for diagnostic 
errors are family medicine, internal errors are family medicine, internal 

di i d di idi i d di imedicine, and emergency medicinemedicine, and emergency medicine



Top Missed DiagnosesTop Missed DiagnosesTop Missed Diagnoses Top Missed Diagnoses 

Metastatic CancerMetastatic CancerMetastatic CancerMetastatic Cancer
 FracturesFractures

P l E b liP l E b li Pulmonary EmbolismPulmonary Embolism
 Acute Coronary SyndromeAcute Coronary Syndrome
 AppendicitisAppendicitis



Causes of Diagnostic ErrorsCauses of Diagnostic ErrorsCauses of Diagnostic ErrorsCauses of Diagnostic Errors
 No FaultNo Fault

 Masked or unusual presentation of a diseaseMasked or unusual presentation of a disease
 Patient related error (pt is uncooperative, altered, or Patient related error (pt is uncooperative, altered, or 

deceptive)deceptive)deceptive)deceptive)
 Systems ErrorsSystems Errors

 Technical FailuresTechnical Failures
I tit ti l F ilI tit ti l F il Institutional FailuresInstitutional Failures

 CognitiveCognitive
 Lack of knowledgeLack of knowledgeac o o edgeac o o edge
 Faulty data gathering: incomplete history or examFaulty data gathering: incomplete history or exam
 Cognitive: Heuristics and BiasCognitive: Heuristics and Bias



Causes of Diagnostic ErrorsCauses of Diagnostic ErrorsCauses of Diagnostic ErrorsCauses of Diagnostic Errors

Arch Intern Medicine. 2005, 165: 1493-1499



HeuristicsHeuristicsHeuristicsHeuristics

Mental short cuts: experienceMental short cuts: experience--basedbasedMental short cuts: experienceMental short cuts: experience based based 
techniques for problem solving techniques for problem solving 
 Rule of thumb common senseRule of thumb common sense Rule of thumb, common sense Rule of thumb, common sense 

Generate a solution as rapidly as possibleGenerate a solution as rapidly as possible
 ExampleExample

 Occam's razorOccam's razor
•• Advises us to chose a single disease process to Advises us to chose a single disease process to 

explain a patient’s presentationexplain a patient’s presentation



HeuristicsHeuristicsHeuristicsHeuristics

Representative HeuristicsRepresentative HeuristicsRepresentative HeuristicsRepresentative Heuristics
 Using mental matching to diagnose conditions Using mental matching to diagnose conditions 

with characteristic presentation that canwith characteristic presentation that canwith characteristic presentation that can with characteristic presentation that can 
predispose physicians to a lack of differential predispose physicians to a lack of differential 
diagnosisdiagnosisgg

 Availability HeuristicsAvailability Heuristics
 Tendency to accept a diagnosis due to easeTendency to accept a diagnosis due to ease Tendency to accept a diagnosis due to ease Tendency to accept a diagnosis due to ease 

in recalling a past similar event rather than on in recalling a past similar event rather than on 
statistical prevalencestatistical prevalence



Cognitive BiasCognitive BiasCognitive BiasCognitive Bias

 AnchoringAnchoring AnchoringAnchoring
 Staying with the original diagnosis despite evidence Staying with the original diagnosis despite evidence 

to the contraryto the contrary

 Premature ClosurePremature Closure
 Narrowing the choice of possibilities too early in the Narrowing the choice of possibilities too early in the g p yg p y

diagnostic processdiagnostic process

Confirmation BiasConfirmation Bias
 Tendency to only seek out data to confirm one’s Tendency to only seek out data to confirm one’s 

original diagnosis rather than alternative diagnosesoriginal diagnosis rather than alternative diagnoses



Cognitive BiasCognitive BiasCognitive BiasCognitive Bias

 Playing the oddsPlaying the odds Playing the oddsPlaying the odds
 Tendency in an ambiguous presentation to opt for a Tendency in an ambiguous presentation to opt for a 

benign diagnoses on the basis that it is more likely benign diagnoses on the basis that it is more likely 
than a serious onethan a serious one

 Ascertainment BiasAscertainment Bias
Ph i i thi ki i h d b i iPh i i thi ki i h d b i i Physician thinking is shaped by prior experience Physician thinking is shaped by prior experience 
(stereotyping)(stereotyping)

 Overconfidence BiasOverconfidence Bias Overconfidence BiasOverconfidence Bias
 Universal tendency to believe we know more than we Universal tendency to believe we know more than we 

actually doactually do



Physician OverconfidencePhysician OverconfidencePhysician OverconfidencePhysician Overconfidence

Compared residents & facultyCompared residents & facultyCompared residents & faculty Compared residents & faculty 
 Correct diagnoses Correct diagnoses 

•• FacultyFaculty –– 50%50%•• Faculty Faculty –– 50%50%
•• Residents Residents –– 44%44%

 Faulty confidenceFaulty confidence Faulty confidence Faulty confidence 
•• 41% residents41% residents
•• 36% faculty36% facultyyy

J  Gen Intern Med. 2005 Apr;20(4):334-9. 



Cognitive Debiasing TrainingCognitive Debiasing TrainingCognitive Debiasing TrainingCognitive Debiasing Training

Develop insight/awarenessDevelop insight/awarenessDevelop insight/awarenessDevelop insight/awareness
 SimulationSimulation

C iti f i t t i M t itiC iti f i t t i M t itiCognitive forcing strategies: MetacognitionCognitive forcing strategies: Metacognition
 AccountabilityAccountability
 FeedbackFeedback



System ErrorsSystem ErrorsSystem ErrorsSystem Errors

Diagnostic errors are often seen asDiagnostic errors are often seen asDiagnostic errors are often seen as Diagnostic errors are often seen as 
individual physician failuresindividual physician failures

 Focus has been on cognition debiasingFocus has been on cognition debiasing Focus has been on cognition debiasing Focus has been on cognition debiasing 
training instead of development of system training instead of development of system 
based approachesbased approachesbased approachesbased approaches

 Institute of Medicine Institute of Medicine 
 Most powerful way to reduce error is to focus Most powerful way to reduce error is to focus 

on a system level improvementon a system level improvement



System ErrorsSystem ErrorsSystem ErrorsSystem Errors

Arch Intern Medicine. 2005, 165: 1493-1499



Examples of Systems ErrorsExamples of Systems ErrorsExamples of Systems ErrorsExamples of Systems Errors
 Policy and ProceduresPolicy and Procedures

 Recurrent colon cancer missed: no procedure to ensure regular Recurrent colon cancer missed: no procedure to ensure regular 
follow up of colon cancer patients after surgeryfollow up of colon cancer patients after surgery

 ManagementManagement
XX l t t d i ti l f hil t t d i ti l f hi XX--rays lost or not read in a timely fashionrays lost or not read in a timely fashion

 Failures in communicationFailures in communication
 Cancer biopsy report never communicated to providerCancer biopsy report never communicated to provider

F il i di ti fF il i di ti f Failures in coordination of careFailures in coordination of care
 Inadequate information relayed during handoffsInadequate information relayed during handoffs

 Inadequate SupervisionInadequate Supervision
 Inadequate oversight of procedures performed by traineesInadequate oversight of procedures performed by trainees

 Expertise UnavailableExpertise Unavailable
 Required consultation with specialist not available in a timely Required consultation with specialist not available in a timely 

mannermanner



Systems SolutionsSystems SolutionsSystems SolutionsSystems Solutions

 Policy and proceduresPolicy and procedures develop routinedevelop routine Policy and procedures Policy and procedures  develop routine develop routine 
procedures for follow up of abnormal test results procedures for follow up of abnormal test results 

 Failures in coordination of care Failures in coordination of care  standard standard 
protocol for verbal and written hand offsprotocol for verbal and written hand offs

 Failed communication and teamwork Failed communication and teamwork  culture culture 
of constructive interventionof constructive intervention

 Inadequate supervision Inadequate supervision  instructional instructional 
standards for attending supervision with an open standards for attending supervision with an open 
door policy for residentsdoor policy for residents



Aids to Decrease Reliance on Aids to Decrease Reliance on 
MMMemoryMemory

 Acutely ill patients Acutely ill patients  “do not miss “do not miss 
diagnosis” check lists and use of decisiondiagnosis” check lists and use of decisiondiagnosis  check lists and use of decision diagnosis  check lists and use of decision 
support systemssupport systems

Routine ambulatory patientsRoutine ambulatory patients cancercancerRoutine ambulatory patients Routine ambulatory patients  cancer cancer 
screening checklists at well visitsscreening checklists at well visits

 Patients with rare symptomsPatients with rare symptoms streamlinestreamline Patients with rare symptoms Patients with rare symptoms  streamline streamline 
specialist consultation and use of internet specialist consultation and use of internet 
or pubmed searchesor pubmed searchespp



Diagnostic Decision Support Diagnostic Decision Support 
SSSystemsSystems

 Isabel Diagnosis Checklist SystemIsabel Diagnosis Checklist System Isabel Diagnosis Checklist SystemIsabel Diagnosis Checklist System
 Designed to be used in a clinical setting at the point of Designed to be used in a clinical setting at the point of 

carecare
 Input clinical features Input clinical features  a checklist of likely a checklist of likely 

diagnoses and causative drugs. diagnoses and causative drugs. 
 I b l i t ' t t ' d i d t bI b l i t ' t t ' d i d t b Isabel is not an 'expert system' or designed to be Isabel is not an 'expert system' or designed to be 

used in diagnostic dilemmas. used in diagnostic dilemmas. 
 Remind clinician of key diagnostic possibilitiesRemind clinician of key diagnostic possibilities Remind clinician of key diagnostic possibilitiesRemind clinician of key diagnostic possibilities
 Useful for stressful, fast paced situationsUseful for stressful, fast paced situations
 Decision making is left to the physicianDecision making is left to the physiciang p yg p y



ISABELISABELISABELISABEL



ISABELISABELISABELISABEL

 Isabel reminded subjects to consider atIsabel reminded subjects to consider at Isabel reminded subjects to consider at Isabel reminded subjects to consider at 
least one clinically important diagnosis in 1 least one clinically important diagnosis in 1 
in 8 case episodes and prompted them toin 8 case episodes and prompted them toin 8 case episodes, and prompted them to in 8 case episodes, and prompted them to 
order an important test in 1 in 10 case order an important test in 1 in 10 case 
episodesepisodesepisodes. episodes. 

Median time for DSS consultation was 1 Median time for DSS consultation was 1 
minuteminuteminuteminute

BMC Medical Informatics and Decision Making, 2006, 6-22



ISABELISABELISABELISABEL

 594 patients evaluated in three emergency594 patients evaluated in three emergency 594 patients evaluated in three emergency 594 patients evaluated in three emergency 
departmentsdepartments
 70% seen by junior physicians70% seen by junior physicians 70% seen by junior physicians70% seen by junior physicians
 46% were admitted46% were admitted

 Fi l di h di i li t dFi l di h di i li t d Final discharge diagnosis was listed as Final discharge diagnosis was listed as 
potential diagnosis in 95% of inpatients potential diagnosis in 95% of inpatients 

 90% of “must90% of “must--notnot--miss” diagnoses were miss” diagnoses were 
listed (as suggested by the expert panel) listed (as suggested by the expert panel) 

Emerg Med J. 2007 September; 24(9): 619–624



ISABELISABELISABELISABEL

 “More on Googling for a Diagnosis”“More on Googling for a Diagnosis” More on Googling for a DiagnosisMore on Googling for a Diagnosis
 50 sequential case records from NEJM50 sequential case records from NEJM

Manually entered key findingsManually entered key findings Manually entered key findingsManually entered key findings
 48/50 correct diagnoses were listed in the 48/50 correct diagnoses were listed in the 

generated list of correct diagnoses (sensitivitygenerated list of correct diagnoses (sensitivitygenerated list of correct diagnoses (sensitivity generated list of correct diagnoses (sensitivity 
of 96%)of 96%)

Graber et al, Submitted for publication



No Fault Errors in the CaseNo Fault Errors in the CaseNo Fault Errors in the CaseNo Fault Errors in the Case

 Patient factorsPatient factors Patient factors Patient factors 

P hi t iP hi t i Poor historianPoor historian
 Hard of hearingHard of hearing

ff No family members presentNo family members present



Cognitive Errors in the CaseCognitive Errors in the CaseCognitive Errors in the CaseCognitive Errors in the Case

Overreliance on memoryOverreliance on memoryOverreliance on memoryOverreliance on memory
Representative HeuristicsRepresentative Heuristics

C iti BiC iti BiCognitive BiasCognitive Bias
 Premature ClosurePremature Closure
 Overconfidence BiasOverconfidence Bias
 Ascertainment BiasAscertainment Bias
 Playing the oddsPlaying the odds



5 Minute Clinical Consult5 Minute Clinical Consult5 Minute Clinical Consult5 Minute Clinical Consult

Differential Diagnosis of Acute PancreatitisDifferential Diagnosis of Acute PancreatitisDifferential Diagnosis of Acute PancreatitisDifferential Diagnosis of Acute Pancreatitis
 Penetrating or perforated peptic ulcerPenetrating or perforated peptic ulcer
 Acute cholecystitisAcute cholecystitisAcute cholecystitisAcute cholecystitis
 CholedocholithiasisCholedocholithiasis
 Mesenteric vascular obstruction and/or Mesenteric vascular obstruction and/or 

infarction infarction 
 Perforation of a viscus Perforation of a viscus 
 Intestinal ObstructionIntestinal Obstruction
 Inferior wall myocardial infarctionInferior wall myocardial infarction



System Errors in the CaseSystem Errors in the CaseSystem Errors in the CaseSystem Errors in the Case

Hand offsHand offsHand offsHand offs
 4 care providers in 17 hours.4 care providers in 17 hours.

 Time pressureTime pressure Time pressureTime pressure
 Inadequate time for reflectionInadequate time for reflection

Work loadWork load
 Admitting physician: 9 admits in an 8 hour Admitting physician: 9 admits in an 8 hour 

shiftshift



SummarySummarySummarySummary

Diagnostic errors are an important facet ofDiagnostic errors are an important facet ofDiagnostic errors are an important facet of Diagnostic errors are an important facet of 
patient safety patient safety 

 Both cognitive errors and system errorsBoth cognitive errors and system errors Both cognitive errors and system errors Both cognitive errors and system errors 
need to be identifiedneed to be identified
N d h i t ti tN d h i t ti tNeed more research on interventions to Need more research on interventions to 
reduce diagnostic errorreduce diagnostic error

Diagnostic decision support systems may Diagnostic decision support systems may 
play a role in the futureplay a role in the future
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