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Use of CT: Locally and Nationally 

4 Boone, J M et al J Am Col Radiology, 2008; 5(2): 132–138 
Brenner, D J et New Eng J Med, 2007; 357: 2277-2284 
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The radiation from CT has caught the eye of the public 



Mad River Hospital 

150 CT scans of the same area 
+ one scout view 



Equipment and/or user failure….. 

• 2 ½ year old boy 
• January 2008 
• 150 scans to same area 

in ~1 hour….. 
• Prompt erythema in 

area of scan (5-10 Gy)  
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Cedars-Sinai Medical Center 



Cedars-Sinai Medical Center 

• >150 cases: CT Overdose during Head CT perfusion 

• Other cases in West Virginia and Arkansas 

• Mostly on GE CT scanners 

• Lawyers! 



Mad River Hospital 

Cedars-Sinai Medical Center 



Resulting California Legislation 
• Senate Bills 1237 & 38 

• Introduced by Alex Padilla 

• Assembly Bill 510 
• Introduced by Bonnie Lowenthal 
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Senate Bill 1237 

• Effective July 1, 2012 
• Adds sections 115111, 115112 and 115113 to 

the state Health and Safety code for Public 
Health 



SB1237 – Section 115111 

• Requires those responsible for CT system 
operation: 
– To record the dose of radiation for every CT study 

produced during an exam 
 
 

– To have on an annual basis, a medical physicist verify 
displayed doses within 20% of the true measured dose 
 

– To record the CT dose metrics in the radiology report 
• Volume computed tomography dose index (CTDIvol) 
• Dose length product (DLP) 



SB1237 – Section 115112 

• Requires “facilities that furnish CT X-ray 
services shall be accredited by an organization 
that is approved by the federal Centers for 
Medicare and Medicaid Services, and 
accrediting agency approved by the Medical 
Board of California, or the State Department 
of Public Health” 
 

• Date of required compliance: July 1, 2013 



SB1237 – Section 115113 

Requires a report be sent to CA Dept of Health 
Services: 
 

 Repeating a CT exam, unless ordered by a physician or 
radiologist or movement / interference of patient, if 
the following dose values are exceeded: 
 0.05 Sv (5 rem) effective dose equivalent (50 mSv) 
 0.5 Sv (50 rem) to an organ or tissue (500 mSv) 
 0.5 Sv (50 rem) shallow dose equivalent to the skin (500 mSv) 

 

 Irradiating a body part other than the intended body 
part (with the same dosage requirements as above) 



SB1237 – Section 115113 

Requires a report be sent to CA Dept of Health 
Services: 
 

 If an exam results in unintended patient harm (organ 
damage or erythema), as determined by a physician 
 

 Radiation exposure greater than 50 mSv (5 rem) to a 
fetus or embryo of a known pregnant individual unless 
approved by a physician 
 

 Irradiating the wrong person or wrong site 
 

 Delivered dose is >20% of the prescribed dose 
 



AB 510 
– Further clarifies SB1237 
– Section 115111: 

• Nuclear Medicine PET/CT & SPECT/CT scanners* excluded 
 

• Technical factors and dose shall be electronically sent to PACS 
 

• Displayed dose verified by physicist for typical adult brain, 
adult abdomen, and pediatric brain protocols – within 20% of 
measured dose 
 

• Dose reporting is limited to systems capable of reporting dose 
 

• Dose report shall be included in “interpretive report”, not just 
“Radiology report”, to account for other departments using CT 
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Sacramento State Capital Building 

California Consumer Attorneys Association (~) 
California Hospital Association 
California Radiological Association (CRS) 
 American College of Radiology (ACR) 

Alex Padilla 





CA Legislative Activities 

Sen. Padilla introduced SB 1237 in Feb 2010 
- Radiation Control: Health Facilities and Clinics 

Governator signed bill on September 29, 2010 
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September 29, 2010 
 
 

22 months 
 
 

July 1, 2012 



Jerry Hensley Lisa Russell 

California Radiological Health Branch 
Inspection Compliance and Enforcement Section 
(Radiation Machines) 

Legislation 



C-CAMP 
California clinical & academic medical physicists 
 
Tony Seibert 
John Boone 
Linda Kroger 
Mike McNitt-Gray 
Chris Cagnon 
Melissa Martin 
Tom Nelson 



UC Davis Home Grown Attempt 

Main  
Hospital 

PCH 

Ellison ACC 
Building 
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Systems Integration – dose reporting 

PACS 

Dose Calculation 
Software 

Speech 
Recognition 

RIS 

CT scanner 

DICOM / HL7 
Application  
connector 

PACS/RIS Broker Broker & DICOM processor 

UC Davis Home Grown Attempt 



UC DOSE 
Dose Optimization and Standardization Endeavor 
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UC Davis 

UCSF 

UCSD 

UC Irvine 

UCLA 

University of California DOSE consortium 



Dose Reporting Software Vendors 

A D C B 

UC San Francisco 
UC Davis 
UC Irvine 
UC Los Angeles 
UC San Diego 



B 

UC San Francisco 
UC Davis 
UC Irvine 
UC Los Angeles 
UC San Diego 

• CTDIvol 
• DLP 
• Eff Diameter 
• Water-equiv Diameter 
• SSDE 
• Organ dose 
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CT scanners PACS 
isite 

RIS 
IDX-centricity 

RadWhere 
PS-360 

EMR 
EPIC 

voice dictation 

radimetrics 

CT DOSE  
DATABASE 



EXAM DATE [5/24/2012 12:35 pm] 
 
INDICATION: 
[] 
 
DOSE: 
[This was an abdomen-pelvis CT examination with two series, one with and one 
without contrast.  Estimates of the radiation dose metrics that you received are: 
 Series 1: (no contrast) 
  CTDIvol = 12.4 mGy 
  DLP       = 496 mGy-cm 
 Series 2: (with contrast) 
  CTDIvol = 13.2 mGy 
  DLP       = 577 mGy-cm 
These doses are {lower} {typical}  {higher} than other patients having this same CT 
study] 
 
FINDINGS: 
[] 
 
IMPRESSION: 
 
[] 

Report: Gaga, Lady – MRN: 1234567  

text and format 
are up for 
discussion 

The Structured Dose Report with Radimetrics Feed 
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John M. Boone, Ph.D., FAAPM, FSBI, FACR 

Professor and Vice Chair of Radiology 
University of California Davis Medical Center 

PRIMER ON CT DOSE METRICS FOR RADIOLOGISTS:  

PREPARATION FOR INTERPRETING 
THE CT DOSE REPORT 



EXAM DATE [5/24/2012 12:35 pm] 
 
INDICATION: 
[] 
 
DOSE: 
[Dose information for this CT examination: 
 Series 1: (no contrast) 
  CTDIvol = 12.4 mGy 
  DLP       = 496 mGy-cm 
 Series 2: (with contrast) 
  CTDIvol = 13.2 mGy 
  DLP       = 577 mGy-cm 
UC Davis Health System CT scanners are accredited by the American Board of 
Radiology, and employ modern techniques for CT dose reduction, including protocol 
review, automatic exposure control, and iterative reconstruction techniques.  These 
features assure that radiation dose levels in CT are optimized and are consistent 
with state of the art CT practice.] 
 
FINDINGS: 
[] 
 
IMPRESSION: 
 
[] 

Report: Gaga, Lady – MRN: 1234567  

text and format 
are up for 
discussion 

The Structured Dose Report with Radimetrics Feed 



EXAM DATE [5/24/2012 12:35 pm] 
 
INDICATION: 
[] 
 
DOSE: 
[There were two exposure events in this study: 
Series 1:  CTDI=12.4, DLP=496, 32 cm 
Series 2: CTDI=13.2, DLP=577, 32 cm 
See www.ucdavis.edu/CTdose for further information.] 
 
FINDINGS: 
[] 
 
IMPRESSION: 
 
[] 

Report: Gaga, Lady – MRN: 1234567  

The Structured Dose Report with Radimetrics Feed 

http://www.ucdavis.edu/CTdose


Recommendations for compliance  
• UC DOSE consortium of UC Medical Centers  



DLP value: reporting thresholds 

Effective Dose = DLP × k 

Effective Dose / k = DLP 



March 22, 2012  SIIM meeting in Long Beach 
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Other states are looking at the California CT Dose law 

Connecticut 
Texas 
……… 



Adoption of CA 
laws… 



Solutions for Dose Reporting 

Fully integrated software – reporting automatic 
 CTDIvol & DLP automatically are stored 
 Can break out each series DLP & CTDIvol 
 Data base of CT dose information available 
Radiologist Dictation 
 Wastes radiologist’s time 
 reduces accuracy of data in report 
 consolidation of metrics bad practice* 
 no data base of CT dose is produced  

*Summed DLP and maximum CTDIvol 
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Software based analysis of CT doses 
CT scans per day 

weekends 
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Software based analysis of CT doses 
Individual patient’s cumulative effective dose by organ 
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Software based analysis of CT doses 
Break-down of CT procedures for different CT scanners 



HEAD CT 

ABDM/PELVIS 
So
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Dose by scanner type 

Used this data to lobby hospital administration to 
purchase IR software for our Siemens’ CT scanners 
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Software based analysis of CT doses 
CT protocol review 
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Software based analysis of CT doses 
Protocol review: “What IF” scenarios 

Protocol used 

Different protocol 

O
rg

an
 d

os
es

 



SSDE modification to CTDIvol 

Effective Diameter 
   27.738 cm 
Conversion Factor 
1.333 (relative to 32 cm) 

 
CTDIvol: 4.36 mGy 
SSDE:      5.81 mGy 



An eXposure™ dashboard for an annual review of abdomen-pelvis protocols across 
multiple sites. 

Software based analysis of CT doses 
Protocol review across sites (abd-pelvis) 



Software based analysis of CT doses 
Dose Alerts for patients with high doses 
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Before & After implementation of IR Software 
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The California CT Dose Law 
lessons 

MP’s           state  legislators 

MP’s            state regulators 

Local MP alliances can be very useful 

The law was intended to solve problem X 

But ended up solving problem Y 

SB1237 forced us to do what we should 

have been doing 
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