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Does ordering more CTs protect you? 
Medical liability and avoidable imaging

No!



Medical Malpractice & Choosing Wisely

Increased medical malpractice has been a primary 
criticism of CW and an obstacle to adoption.

Straw‐Man Argument Gives false 
characteristics to an argument and 
then attacks the argument based 
on those false characteristics.





“Over 85% of respondents believe too many diagnostic tests are ordered in their own EDs, and 97% said at least some 
(mean = 22%) of the advanced imaging studies they personally order are medically unnecessary. The main perceived 
contributors were fear of missing a low‐probability diagnosis and fear of litigation.”



“Why is imaging overused? Many physicians worry about malpractice
liability and order too many tests for fear of overlooking
anything that could conceivably contribute to a lawsuit.”



Newman‐Toker DE, et al. How much diagnostic safety can we afford, and how 
should we decide? A health economics perspective. BMJ Qual Saf. 2013 Oct;22 
Suppl 2:ii11‐ii20. 

“The annual costs of ‘defensive medicine’ alone—mostly unnecessary 
diagnostic tests obtained to guard against malpractice law suits—are at 
least US$45–60 billion and perhaps hundreds of billions.”

Physicians probably understand the basic concept of how a test influences an estimate 
of pretest probability to yield a post‐test probability (Bayesian logic) and that 
obtaining a diagnostic test whose post‐test probability could not affect management 
(ie, could not result in crossing a subsequent test or treatment decision threshold) is 
usually unjustified.



Newman-Toker DE, et al. How much diagnostic 
safety can we afford, and how should we decide? A 
health economics perspective. BMJ Qual Saf. 2013 
Oct;22 Suppl 2:ii11-ii20. 



Lindor RA, et al. Failure to Obtain Computed 
Tomography Imaging in Head Trauma: A Review of 
Relevant Case Law. Acad Emerg Med. 2015 
Dec;22(12):1493-8. 2015 Nov 17.

“Conclusions: A review of legal cases reported in a 
major online legal research system revealed 60 
lawsuits in which providers were sued for failing to 
order head CTs in cases of head trauma. In all cases 
in which providers were found negligent, CT imaging 
or observation would have been indicated by every 
applicable CDR.”



Lindor RA, et al. Liability and informed consent in the context of 
shared decision making. Acad Emerg Med. 2016 Sep 8.  
• Shared decision making v. Informed consent



Important Considerations & Solutions

• Belief:  Reducing utilization of truly unnecessary 
tests doesn’t put anyone at risk.

• Clinical Guidelines ≠Choosing Wisely
• Become a good bedside educator
• Shared decision making is often useful

• High/Moderate/Low/No pretest probability

• Tests are no substitute for a thorough H&P
• Ordering tests on patients with little to no likelihood of 
diagnostic yield does not reduce liability

• Document “Why”



“Avoid CT of the head in emergency 
department patients with minor head 
injury who are at low risk based on 

validated decision rules.”



Background

• Lots of CTs

• Most CTs negative

• Sensitive clinical decision rules (CDRs) exist

• Up to 35% of head CTs not indicated by CDRs1
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Why?

• Decisions to CT motivated partly by concern for 
liability2

• Head CT rates lower in states with tort reform3



Purpose 
• Describe lawsuits against providers for failure to 

order a head CT in cases of head trauma

• Describe potential impact of clinical decision rules 
(CDRs)

• ACEP “Clinical Policy: Neuroimaging and 
decisionmaking in adult mild traumatic brain injury in 
the acute setting”4

• National Emergency X-ray Utilization Study (NEXUS 
II)5

• Canadian CT head rule6

• New Orleans criteria7

• Pediatric Emergency Care Applied Research Network 
(PECARN) pediatric head injury/trauma algorithm8





Methods

• Retrospective review

• 1972-2014

• Search terms: 
• ("CT scan” or "head CT” or “CAT scan” or "computed 

tomography”or "CT imaging") AND ("epidural" or 
"subdural" or "intracranial" or ”intracerebral" or  
"hemorrhag*" or "hematoma") AND ("emergency" or 
“ED” or “ER” or  "urgent" or "ambulance“ or 
"paramedics") AND  ("malpractice" OR “negligence”)





Results

• Total cases: 60

• Adults (16+ years):   52

• Pediatric (<16 years): 8

• Legal outcome:

• Negligence: 10

• Settlement: 11

• No liability: 27

• Unknown: 12



Results
All cases Negligence Settlement No liability Unknown

Age
Mean age 53.5 39.9 55.2 56.4 63.0
Median age 62.5 33.5 66.5 65.0 68.5
Range 0.9 - 84 n=38 0.9-79 n=10 10-81 n=10 10-84 n=19 32-80 n=6
Gender
Male 40 67% 7 70% 5 45% 21 78% 7 58%
Female 20 33% 3 30% 6 55% 6 22% 5 42%
Patient Outcome
Death 32 53% 3 30% 6 55% 15 56% 8 67%
Neuro injury 28 47% 7 70% 5 45% 12 44% 4 33%
Types of Injuries
Epidural 12 20% 4 40% 2 18% 5 19% 1 8%
Subdural 35 58% 6 60% 6 55% 12 44% 5 42%
Other 13 22% 0 0% 3 27% 10 37% 6 50%



Performance of CDRs
All cases Negligence Settlement No liability Unknown

# of cases in which CT was indicated by all applicable CDRs:
43 10 10 19 4

(of 60) (of 10) (of 11) (of 27) (of 12)
Most frequent indications for CT in reported cases (age 16+ years)
age 65+ years 23 4 6 10 3
trauma above clavicles 11 1 0 6 4
anti-coagulated 10 1 4 4 1
abnormal behavior 8 1 0 5 2
intoxication 7 0 0 4 3
abnormal alertness 7 1 1 3 2
evidence of skull fracture 5 1 0 2 2
dangerous mechanism 4 1 0 2 1
Most frequent indications for CT in reported cases (< 16 yrs)
GCS < 15 or altered 4 1 1 2 -
vomiting 3 2 0 1 -
abnormal behavior per parent 1 1 0 0 -
dangerous mechanism 1 0 1 0 -
LOC 1 1 0 0 -



Performance of CDRs
All cases Negligence Settlement No liability Unknown

# of cases in which CT was indicated by all applicable CDRs:
43 10 11 8 8

(of 60) (of 10) (of 11) (of 27) (of 12)
Most frequent indications for CT in reported cases (age 17+ years)
age 65+ years 23 4 6 10 3
trauma above clavicles 11 1 0 6 4
anti-coagulated 10 1 4 4 1
abnormal behavior 8 1 0 5 2
intoxication 7 0 0 4 3
abnormal alertness 7 1 1 3 2
evidence of skull fracture 5 1 0 2 2
dangerous mechanism 4 1 0 2 1
Most frequent indications for CT in reported cases (< 17 yrs)
GCS < 15 or altered 4 1 1 2 -
vomiting 3 2 0 1 -
abnormal behavior per parent 1 1 0 0 -
dangerous mechanism 1 0 1 0 -
LOC 1 1 0 0 -
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Decision Rules
ACEP Clinical Policy - Level A Recommendations 
(LOC or amnesia)

GCS <15 vomiting age > 60 visible trauma 
above clavicle coagulopathy focal neuro 

deficit
memory 
deficit headache intoxication post-traumatic 

seizure

ACEP Clinical Policy - Level B Recommendations 
(no LOC or amnesia)

GCS <15 vomiting age 65+ signs of basilar 
skull fracture coagulopathy focal neuro 

deficit
severe 

headache
dangerous 
mechanism

NEXUS II
abnormal 
alertness

persistent 
vomiting age 65+ evidence of skull 

fracture coagulopathy neuro 
deficit

scalp 
hematoma

abnormal 
behavior

Canadian CT Head Rule 
(LOC, amnesia, or disorientation; NO anticoagulants, seizure, focal neuro deficit, etc.)
GCS <15 at 2 

hours
recurrent 
vomiting age 65+ suspected skull 

fracture
retrograde 
amnesia

dangerous 
mechanism

New Orleans 
(LOC or amnesia; NO anticoagulants; NO focal neuro deficits)

GCS <15 vomiting age > 60 injury above 
clavicles

retrograde 
amnesia

severe 
headache

drug or alcohol 
use seizure



NEXUS II
abnormal 
alertness 

abnormal 
behavior
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skull fx

persistent 
vomiting 65+ years coagulopathy neuro deficit scalp hematoma

Decision Rules
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‐ Stellate laceration from a point source
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Decision Rules

‐ Evidence of skull fracture:
‐ Periorbital or periauricular ecchymoses
‐ Hemotympanum
‐ CSF leak from nose or ears
‐ Palpable step‐off
‐ Stellate laceration from a point source
‐ Any injury produced by an object striking a localized 
region of the skull (such as a baseball bat, pool cue, 
baseball, etc.)
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NEXUS II
abnormal 
alertness 

abnormal 
behavior

evidence of 
skull fx

persistent 
vomiting 65+ years coagulopathy neuro deficit scalp hematoma

Decision Rules

‐ Coagulopathy:
‐ Any impairment of normal blood clotting such as 
occurs in hemophilia, secondary to medications, 
hepatic insufficiency, and other conditions

‐ Medications: “coumadin, heparin, aspirin, etc.”



Decision Rules
ACEP Clinical Policy - Level A Recommendations 
(LOC or amnesia)

GCS <15 vomiting age > 60 visible trauma 
above clavicle coagulopathy focal neuro 

deficit
memory 
deficit headache intoxication post-traumatic 

seizure
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deficit
severe 
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dangerous 
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GCS <15 vomiting age > 60 injury above 
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Decision Rules

ACEP Clinical Policy ‐ Level B Recommendations (no LOC or amnesia)

GCS <15 vomiting age 65+  signs of basilar 
skull fracture coagulopathy focal neuro 

deficit
severe 

headache dangerous mechanism

ACEP Clinical Policy ‐ Level A Recommendations (LOC or amnesia)

GCS <15 vomiting age > 60 visible trauma 
above clavicle coagulopathy focal neuro 

deficit headache memory 
deficit intox‐ication post‐traumatic 

seizure



Conclusion & Clinical Implications

‐ Every applicable CDR would have indicated 
the need for CT in every case in which 
providers were found negligent

‐ Know when CDR applies

‐ Know elements of chosen CDRs in detail

‐ Use common sense



Next?
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Tribe mentality- Anthropology of 
over ordering

Jeffrey A. Kline MD



Agenda

• Explanations and examples of terms
• Scope of the problem
• Hypothesis statement
• Origins of magical thinking and hyper-

penalization
• Actions that matter



Type II penalty paradox

• Refers to anthropological type II error.
Type I error: “Crying wolf”
Type II error: “Asleep while on guard”

Exaggerated and excessive guilt and shame 
caused by failure to diagnose a potentially 

fatal disease. Results from internal and 
external perceptions. Intertwined with 

magical thinking.



Magical thinking

• Generation of false beliefs as a product of non-
scientific or irrational thought processing. 
Examples include belief in rituals, spells, 
superstition and mysticism.

• A normal quality of the childhood thought 
process until approximately age 7

• However, 90% of adults have mystical beliefs

Hood, BM. Supersense: Why we believe the unbelievable. Harper Collins, NY, NY,  2008



Examples

• “He has a bad story for angina but has untreated 
hypertension so he needs a stress test”

• “The plaintiff’s attorney will have a field day with 
this”

• “Your primary job is to rule out the threats to life”



WSJ May 1, 2010

Humans believe in luck





Importance of the problem to 
emergency physicians
• Patient-oriented: exposure to unnecessary 

testing.
• Physician compensation: HR 5970 will create  

CMS Center for Innovation which must respond 
to section 1302, calling for gating of advanced 
imaging

• Medical malpractice: a cause and an effect

Kline JA, Walthall JDH. Patient Protection and Affordable Care Act of 2010: Summary, Analysis, and 
Opportunities for Advocacy for the Academic Emergency Physician In Press, Acad Emerg Med



For Venous Thromboembolism

• Prevalence of disease (i.e., PE+) is now at close 
to the test threshold (2-3%)

• New oral anticoagulants, together with validation 
of algorithms will favor outpatient treatment of 
most patients with DVT and PE.

• This will be easy to do
• And the treatment threshold will decrease



QALYs

• Quality Adjusted Life Years
• Unit of currency
• Used in cost effectiveness studies
• One QALY equals one year of perfect health
• In cost effectiveness analyses, QALYs are adjusted 

downward by coefficients



Hypothesis

Physicians excessively discount future QALYs



Sudden death
F(+) diagnosis of PE

Toxicity from CTPA

QALYs lost in the future 

Magnitude of QALYs lost to: 



The type II “paradox” is this
• Failure to diagnose a fatal disease results in the 

largest loss of QALYs possible
• Diagnostic error the most common cause of ED 

malpractice claims (37%), and 58% of these 
claims alleged failure to order a diagnostic test

Brown TE, Epidemiological study of closed emergency department malpractice claims. Acad Emerg Med 17: 
553-560, 2010

Kachalia A, et al Missed and delayed diagnoses in the emergency department. Ann Emerg Med. 2007,49:196-
205.



The type II “paradox” is this
• The QA, peer review, and legal system do not 

consider the loss of QALYs from type I 
(overtesting) error, but hammers the type II 
(negligence) error

• So, we teach and practice the worst-case framing 
heuristic 

• The result: 

Risk



Origins of the Paradox

• Evolution
• The Bible (Judges for example)
• Supersense-driven heuristics

• Irrational reliance on superstition and charms
• Irrational  fear of contamination
• The use of non-logical thinking, often influenced by 

our the fear of not following rules of normalcy
• A boogeyman mentality

Hood, BM. Supersense: Why we believe the unbelievable. Harper Collins, NY, NY,  2008





Another Origin: Patternicity 
(Michael Shermer- Skeptic)
“I argue that our brains are belief engines: evolved pattern-

recognition machines that connect the dots and create 
meaning out of the patterns that we think we see in nature. 
Sometimes A really is connected to B; sometimes it is not. 
When it is, we have learned something valuable about the 
environment from which we can make predictions that aid in 
survival and reproduction. We are the ancestors of those 
most successful at finding patterns. This process is called 
association learning, and it is fundamental to all animal 
behavior, from the humble worm C. elegans to H. sapiens.”

Unfortunately, we did not evolve a Baloney Detection 
Network in the brain to distinguish between true and false 
patterns.”
Scientific American, December 2008



Drivers of the Paradox

• Guilt
• “I made a mistake”
• Primarily from external peer review processes

• Shame
• “I am a mistake”
• Primarily from internal processes

• Fear of being shunned



Driver #1: Medical Malpractice

• 2/3 of ED physicians admit to ordering tests 
solely because of concerns over medical 
malpractice

• One three-center study found that ED physicians 
estimated their PTP for ACS at <2% for 15% of 
patients placed in CPEC

Studdert DM, Defensive medicine among high-risk specialist physicians in a volatile malpractice 
environment. JAMA. 2005, 293:2609-17
Mitchell AM, et al. Prospective multicenter study of quantitative pretest probability assessment to 
exclude acute coronary syndrome for patients evaluated in emergency department chest pain units. 
Ann Emerg Med. 2006 May;47(5):447





Medical Malpractice—Cardiologists

• More than 27% of respondents reported ordering 
a cardiac catheterization if a colleague would in 
the same situation frequently or sometimes, and 
nearly 24% reported doing so out of fear of 
malpractice.

• We do what we think others would do, not what 
we believe is right: Magical thinking.

Lucas FL, et al. Variation in Cardiologists' Propensity to Test and Treat: Is It Associated With Regional 
Variation in Utilization? Circ Cardiovasc Qual Outcomes. 2010





Another Driver: Reimbursement

• In general, MDM complexity goes up when 
considering threats to life such as PE; evaluation 
for these requires a test, usually imaging.

• But take note of HR 3590 Section 3021: “Varying 
payment to physicians who order advanced 
diagnostic imaging services according to the 
physician’s adherence to appropriateness 
criteria of such services as determined in 
consultation with physician specialty groups and 
other relevant stakeholders.”



What can be done?

• Acknowledge the paradox exists
• Balance the QA process to consider the context 

of overtesting in cases of missed diagnosis
• Acknowledge heuristics that over-weight the risk 

of medical malpractice
• Increase research of shared clinical decision 

making using pretest clinical data.
• Research and development of patient-oriented 

presentation of data of disease and test risk





Avoidable Imaging Webinar: 
Thursday, November 17 

1:00pm-2:00pmEST 

ACEP E-QUAL Network Resources and More 
Information:

www.acep.org/equal

Contact Nalani Tarrant (Project Manager): 
ntarrant@acep.org


