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Disclosures
• I am currently funded by the Agency for 

Healthcare Research and Quality (AHRQ) 
under R18HS023778 “Minimizing unnecessary 
irradiation from renal colic CT scans in the 
United States”

• I am currently consulting with Philips 
Healthcare on automated image recognition of 
ultrasound images

• I am collaborating on research with support via 
equipment loans from GE Healthcare and BK 
Medical
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“You can observe a lot by just 
watching”

Yogi Berra 1925-2015



Case

• 37 y.o. white male, no past medical history, presents 
with acute onset of right flank pain and vomiting. 
Urine is clear but dip shows hematuria. He is getting 
fluids, toradol, morphine, and zofran.

Imaging?



Urinary Stone Disease
• Common: 1 in 11 people, increasing in U.S. 

and worldwide
• Recurrent: >50% will recur within 5y
• Is an ED dx: >1M dx per year; >2M visits per 

year for flank pain concern for renal colic
• Painful: “worse than labor”
• Expensive: ~$10B in annual costs
• Lots of CT: 70% of USD get CT 
• Controversial: dx and management



CT for Kidney Stone
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“First Time” renal colic
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Ann Emerg Med. 2011;58:452-462

Smith article, 
1996 10



“Bad Things”
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“First Time” renal colic
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“Bad things”

Back pain or flank 
pain and no pyuria

Moore et al. Acad Emerg Med 2013;5:470-8.13



Is CT helping?
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“Bad things”

Moore et al. Acad Emerg Med 2013;5:470-8.

2.8% with 
BP/FP no 

pyuria
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Incidental Findings
• Prevalence of 12.7% (95% CI 11.8-13.6%)
• 1 in 8 CT Renal Colic will have in incidental 

finding with follow-up imaging recommended



Incidental Findings

• “Incidentalomas”
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cancer risk

• The estimated risk of a future 
malignancy from the CT scan 
in this 37 year-old patient is 

estimated to be:
1) About 1 in 100
• 2) About 1 in 1000

• 4) About 1 in 10,000
• 5) About 1 in 100,000
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cancer risk
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An ultrasound is performed
• The following ED US is performed. 

Patient is improving but still some 
pain. Would you order further 
imaging in the ED?

• 1) No further ED imaging
• 2) KUB
• 3) CT
• 4) Other
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An ultrasound is performed

• The following ED US is performed. Patient is 
improving but still has pain. Would you 
order further imaging in the ED?

• 1) No further ED imaging
• 2) KUB
• 3) CT
• 4) Other
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NEJM US vs. CT Study

Ultrasound:

• Reduced radiation
• No increase in adverse outcomes
• But… urologists are not happy with 

referrals to their clinic without a CT
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Why Get a CT?

• Concerned this is not a kidney stone, 
may be something “bad”

• Pretty sure it is a kidney stone/ not 
something “bad”, but want to know 
how big the stone is, where it is located

What can help you with this?
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S.T.O.N.E. Score

Moore et al. BMJ 2013;5:470-8.

• Sex
Male +2

• Timing
<6h +3
6-24h +1

• Origin
non-black +3

• Nausea
Nausea alone +1
With vomiting +2

• Erythrocytes
any blood on UA dip +3
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S.T.O.N.E. PLUS 
(point-of-care limited ultrasound)

Accepted, in revision, Ann EM.27



Moore et al. Ann Emerg Med 2015;65:189-198.

low dose ct

• ~85% CT radiation dose decrease (~11mSv to ~1.5mSv)
• Overall sensistivity 90.2%; specificity 98.9%
• 96.0% sensitive for stones requiring 90d intervention 
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Dose Variation in Renal Colic CT
2011-2012

Lukasiewicz et al., Radiology 2014;271:445-451.

• 49,903 CTs from 
Dose Index Registry

• “Low dose” defined 
as <3mSv

• 2% of CT Renal Colic 
“low dose” (DLP 
~200mGy*cm)

• Average 11.2mSv
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low dose ct
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low dose ct
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AUA
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ACR
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ACEP and ACR
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An Imaging Algorithm
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Contrast CT Low Dose CT No CT



• First time renal colic with classic 
presentation does NOT require a CT

• Be aware of the benefits (?) and 
downsides of CT (IF, radiation, $)

• An objective clinical prediction rule 
(the STONE score) and bedside US 
may help determine need for CT

• Be aware of the challenges of 
diagnosing hydro on ultrasound

• If you do a CT, consider reduced 
dose; understand what your 
institution does, and offers (email 
me if you don’t have)

Take Home…



The risk of avoiding all risk
Jeffrey A. Kline

Indiana University School of Medicine
@Klinelab



Case
• 29 year old presents with palpitations, tight chest, 

increases with breathing, post long-haul flight
• HR 99
• No PMH
• Physical exam normal except VS





Vital Signs
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Hb 14.1 



Non-pregnant 
PE exclusion 
algorithm



The PERC rule
Gestalt low suspicion and:

– Age < 50
– Heart rate < 100
– No hemoptysis
– No estrogen use
– No recent surgery
– No prior PE or DVT
– No unilateral leg swelling
– Room air pulse oximetry ≥ 95%

Kline JA, et al,  J Thromb Haemost 2:1247-1255, 
2004 



Initial assessment
• Awareness growing about the problem of overtesting
• When can we do nothing?
• Which bedside variables have predictive power?



Risk Factors for PE
• Epidemiological studies vs. symptomatic 

ED patients

OUTCOME
Years

6-8 weeks
PE or not

Kline JA and Kabhrel J Emerg Med. 2015, (part 1) 48:771-80



Doubts and Certainties
Certain increased risk IN ED

• Recent surgery (GETA or epidural)
• Prior VTE
• Estrogen use
• Non-O blood type
• Extremity immobility
• Post-partum (<5 days)
• Active cancer

Not a risk or uncertain IN ED
• Travel
• Smoking
• Obesity
• Family history
• Pregnancy
• Lines, infection, nursing home
• Heart failure and a-fib

Kline JA and Kabhrel J Emerg Med. 2015, (part 2) 48:771-80



Immobility
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Sudden onset
Pleuritic CP
Substern. CP
Estrogen
Inactive CA
Obesity
Smoking
Dyspnea
Family Hx VTE

Comparison of risks

Courtney DM et al. Ann Emerg Med. 2010 55:307-315



Effecting change in overtesting
1. Knowledge creation- create rules
2. Translating the knowledge into practice-validate, prove 

effectiveness
3. Implementation- Guidelines, endorsements and systems 

adoption
4. Individual level behavior change- Influenced by personal 

experience and values.



“Don’t start”?



Case, continued
– D-dimer was 2,913 ng/mL→ CT scan





• IMPRESSION: CT chest with 
intravenous contrast.

• 1. Somewhat limited examination 
secondary to timing of the contrast 
bolus. No large central pulmonary 
artery filling defect to suggest

• pulmonary embolism.

• 2. No acute cardiopulmonary 
abnormality.  



Case, continued
• LMWH, prescribed rivaroxaban, referred to KLOT clinic
• I recommended no anticoagulation 
• Internist later restarted and referred to a 

hematologist→thrombophilia panel→APS, FVL, F2, 
Proteins C, S, AT normal, but found 4G/5G gain of 
function mutation in PAI-1

• Tried to get pregnant



More follow-up
• Has had 7 repeat CT scans, all negative
• Has had >10 D-dimer tests, all highly elevated
• Has been on and off of every oral anticoagulant known
• Still not pregnant
• Has suffered severe psychological stress as a direct 

result



Issues raised by this case
• Unintended consequences of testing
• Population risks may not equate to emergency care risks
• Diagnostic testing often in the grey zone
• Thrombophilia testing





What's Next?

• Complete portal activities

• Register for the June Webinar 
www.acep.org/equal

• Questions? Contact the E-QUAL team at 
equal@acep.org

http://www.acep.org/equal
mailto:equal@acep.org
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