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This talk is not a discussion of California, per se.  
The California law has provoked several other U.S. 
states into developing their own laws (Ct, Tx, etc.).  
More importantly, the software described in this 
talk was developed in response to the Ca Law, and 
it is now available world-wide.  It is this RESPONSE 
to the California law that is the topic of this 
presentation. 
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DISCLOSURE:  I have worked with several companies 

working on Dose-Tracking software so that they get 

it right, but have received no money,  gifts, or stock 

in return for this participation.  Nothing presented 

herein is intended to be an endorsement for any 

specific company. 



California Law: Dose Tracking Software 
(new technology for managing CT dose) 

2013 ICTP/IAEA Training Course on Radiation Protection of Patients      Trieste          

What got us here (review) 

California Senate Bill 1237 (review) 

Actual Requirements of the Law 

Unintended (positive) Results of the Law 

Summary  
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Mad river hospital, No. Calif  
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Cedars-Sinai, Los Angeles 
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CT perfusion imaging 



CT perfusion: 40 CT scans of the head 



CT perfusion: functional information 
about brain perfusion and viability 





4.5 cm 5.0 cm 



Dose report from CT Head Perfusion Study 

CTDIvol of 4371 mGy 



CTDIvol of 4371 mGy 

25.3 mGy /100 mAs 

4371 / 25.3 = 172 times 
35 x 172 = 6046 mGy CTDI air 

6046 x 1.386 (ISL) = 8,381 mGy = 8.3 Gy 
8.3 x ½  ≈ 4.1 Gy 



What went wrong? 

Automatic Exposure Control 



A short treatise on Automatic Exposure Control in CT 
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A short treatise on Automatic Exposure Control in CT 
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University of California Davis Medical Center 



CA Legislative Activities 

Sen. Padilla introduced SB 1237 in Feb 2010 

- Radiation Control: Health Facilities and Clinics 

Governor signed SB 1237 on September 29, 2010 

 



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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SB 1237/ SB 38 

Commencing July 1, 2012  

 Must record the radiation dose (CTDIvol and 
DLP) of CT studies in the radiology report 

The most important provision of the law: 
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Most radiologists use digital dictation to generate their 
clinical interpretation 
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$$$ 



California Law: Dose Tracking Software 
(new technology for managing CT dose) 

2013 ICTP/IAEA Training Course on Radiation Protection of Patients      Trieste          

What got us here (review) 

California Senate Bill 1237 (review) 

Actual Requirements of the Law 

Unintended (positive) Results of the Law 

Summary  



Legislators Make the Laws 

Staff at the California Radiological Health 
Branch have to enforce the laws 
 
Jerry Helmsley 



C-CAMP* contributors 

• John Boone: University of California Davis 

• Christopher Cagnon: UC Los Angeles 

• Melissa Martin: Therapy Physics, Inc. Gardena, CA. 

• Michael McNitt-Gray: UC Los Angeles  

• Thomas R. Nelson, UC San Diego 

• J. Anthony Seibert: University of California Davis 

 

*California Clinical and Academic Medical Physicists 
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Frequently Asked Questions (FAQs) 



Frequently Asked Questions (FAQs) 
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Patient Effective Dose Threshold: 50 mSv 

E = DLP x k 
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UC Dose Optimization and 
Standardization Endeavor  

UCLA 

UCSF 

UCSD 

UC Davis 

UC Irvine 

Grant from the University of 
California Office of the President 
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UC DOSE 
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UC DOSE researchers interviewed 4 different 
DOSE REPORTING software companies, and 
finally went with one. 
 
We negotiated that all 5 medical centers would 
receive this software FREE for 18 months, and 
we would work with the vendor to make it 
robust and useful. 
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CT scanners 

RIS 
IDX-centricity 

Simplest approach 

Radiology Information System 
where all of the radiology dictation is stored 
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CT scanners PACS 
isite 

RIS 
IDX-centricity 

RadWhere 
PS-360 

EMR 
EPIC 

voice dictation 

radimetrics 

What worked 



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 



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
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CT scanners PACS 
isite 

RIS 
IDX-centricity 

RadWhere 
PS-360 

EMR 
EPIC 

voice dictation 

radimetrics 
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CT scanners PACS 
isite 

RIS 
IDX-centricity 

RadWhere 
PS-360 

EMR 
EPIC 

voice dictation 

radimetrics 

CT DOSE  
DATABASE 
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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 
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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 
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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 
Rapid review of dose reports by patient 



Software based analysis of CT doses 
Dose Alerts for patients with high doses 



Software based analysis of CT doses 

CTDIvol based Dose Alerts by CT protocol (red=alert) 



Software based analysis of CT doses 

SSDE based Dose Alerts by CT protocol (alerts gone) 
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Before & After implementation of IR Software 
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Before & After implementation of IR Software 
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California Law: Dose Tracking Software 
Summary 
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• Several CT accidents happened in California 

• A CT DOSE law was passed 

• Software to address the law has been developed 

• It provides excellent CT protocol evaluation 

• Medical Physicists should become more involved in 

CT protocol evaluation 
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Introduction  
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