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‘Benefits’ of CT

• Standard Axial Imaging
– Superb Anatomic Depiction

• Head to toe
– Innumerable Diagnoses

• Confirmed
• Excluded
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Hepatoma

Invasion of  Gastrohepatic 
Ligament, Stomach
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Bird’s Beak

Sigmoid Volvulus
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‘Benefits’ of MDCT

• New uses of CT imaging
– Renal/Ureteral Stone CT
– CT “Virtual” Colonoscopy
– CT Angiography of Head, 

Pulmonary Vessels, Aorta 
and Extremities

– Coronary CT Angiography
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Impacted Stone
Lt. UVJ

Edema in 
Lt. Trigone
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9 mm Tubular Adenoma: Asc Colon

ACRIN
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Mucosal Labeling

“Missed patch” tool

– Shows colonic wall 
not displayed w/ auto-
centerline

– Useful in cases w/ 
limited distention

Courtesy of Perry Pickhardt, M.D.
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Rt. Lt.
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Motorcycle
Accident

? Arterial
Injury
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Occluded Left
Anterior Tibial

Artery

Motorcycle
Accident
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mple of coronary artery with a heavy plaque burde

Courtesy of Kevin Johnson, 
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Courtesy of Kevin Johnson, 
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Diffuse Plaque in Proximal LAD

Courtesy of Kevin Johnson, M.D.
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Courtesy of Kevin Johnson, M.D.

Diffuse Plaque in Proximal LAD



Triple
Rule-Out:

Aortic
Dissection

Pulmonary 
Emboli

Coronary 
Artery Disease
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Acute Chest Pain: Gated CTA
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Hybrid 
Imaging:

• PET/CT
• CT Colon
• CT Angio
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Radiation Exposure from CT

Collective dose to population rising
• High radiation dose per examination

– Compared to plain radiography

• Increasing number of indications
• Increasing availability
• Easier to perform
• Faster
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Utilization
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Steps to Control Radiation Exposure

Appropriate Utilization
• Tailor exam to the patient/application

–Reduce dose as much as possible
• CT vs. other imaging tests
• Avoid un-necessary / repetitive studies
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Appropriate Utilization
• Tailor exam to the patient/application

–Reduce dose as much as possible
• CT vs. other imaging tests
• Avoid un-necessary / repetitive studies

Steps to Control Radiation Exposure
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ACR Appropriateness Criteria

• 167 Topics, > 800 Variants
• 7578 Topics / Variants / Tests:
• CT is listed as a possible test in 931 / 7578 (12%)

Topic Variant Test AC
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ACR Appropriateness Criteria - Hematemesis
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Blunt Abdominal Trauma

Unstable Patient



AAPM 2011 Summit on CT Dose 

Blunt Abdominal Trauma

Stable Patient -- Hematuria
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Blunt Abdominal Trauma

Stable Patient – No Hematuria

• CT is listed as “7, 8, or 9” in 285 / 931 (31%)
• CT is listed as “9” in 115 / 931 (12%)
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Appropriate Utilization

“In high risk patients, CT should 
be avoided when an ultrasound 
or MRI is of comparable 
diagnostic utility”
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RLQ Pain: Pregnant (26 wks)

Appendicoliths



AAPM 2011 Summit on CT Dose 

RLQ Pain: Pregnant (32 wks)

Ureteral Calculus
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RLQ Pain in Pregnancy (w/ Fever, WBCs)

• US and MR are more appropriate than 
CT for RLQ pain in pregnant women
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Asymptomatic Patients

• CT Colonography
– American Cancer Society endorsed CTC as screening test 

for colorectal cancer in 2008
– Anticipated life-time risk of colorectal cancer = 5 – 6%
– Potential risk of radiation-induced cancer from CTC*

50 years 0.14%
70 years 0.07%
(Benefit >> Risk)

*Brenner DJ, Georgsson MA. Mass screening with CT colonography: 
should the radiation exposure be of concern? Gastroenterology 
2005:129;328-337
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Steps to Control Radiation Exposure

Appropriate Utilization
• Tailor exam to the patient/application

–Reduce dose as much as possible
• CT vs. other imaging tests
• Avoid un-necessary / repetitive studies
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Appropriate Utilization

“I am an adult and a physician!  I 
don’t need your approval for CT 
scans that are necessary for my 
patients”

Anon – ER Physician
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Physician Education

• Adult CT patients for abdominal pain
• Questioned about consent, radiation 

risk and CXR equivalents
• Same questions asked of ED 

physicians and radiologists

Lee CI, Haims AH, Monico EP, Brink JA, Forman HP.  
Diagnostic CT scans: assessment of patient, physician, and radiologist 
awareness of radiation dose and possible risks. Radiology 2004; 231:393-398.
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• 9% of referring physicians believed that 
there was an increased cancer risk from CT

• CXR Equivalents (%):

<1          1-10      10-100    100-250       >500

MDs 7 44          22              22 4
Rads 5 56          15              13              10
Pts           28 64            7                0                0

Physician Education
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UK: IRMER* (2000)

• Medical Exposures Directive of Council 
of the European Union**
– Strict referral criteria
– Strict justification criteria
– Dose optimization requirement
– Dose exposure reference levels

*Ionizing Radiation (Medical Exposures) Regulations
**Council Directive 97/43 Euratom
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Appropriate Utilization

“CT should be avoided when 
the benefit is marginal”
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Repetitive CT for Renal Colic

• 6 year period
• 4562 patients
• 5564 CT examinations
• Mean age: 45 years 

– 4% of exams were in children

Katz S, Saluja S, Brink JA, Forman HP.  Radiation dose associated with 
unenhanced CT for suspected renal colic: impact of repetitive studies.  
AJR 2006;186:1120-1124.
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176 Pts (4%) had 3 or more Flank Pain CTs
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Estimated Effective Dose
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Imaging Pathways / Algorithms

• Practice of radiology is highly variable
– Need to standardize our practices/processes 

among institutions across the country 

• Multidisciplinary diagnostic algorithms 
that go beyond appropriateness criteria 
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June 18, 2011
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Diagnostic Algorithm for Suspected PE
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http://www.imagingpathways.health.wa.gov.au

Australian Diagnostic Pathways
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http://www.imagingpathways.health.wa.gov.au

Australian Diagnostic Pathways
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http://www.imagingpathways.health.wa.gov.au

Australian Diagnostic Pathways
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• Algorithms for Liver, Pancreas, Kidney, Adrenal
• Next Steps:

– Seek buy-in from other professional societies
– New effort for Adnexa, Vasculature, GB/ Biliary Tree, 

Spleen, Lymph Nodes



JACR 2010;7:754-73 
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That’s 
all…


