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Instructions:  Please complete all of the items as instructed. Do not delete instructions.  Do not 

leave any items blank; responses must be provided for all items.  If your response to an item is 

“None”, please specify “None” as your response. “Not applicable” is not an acceptable response 

for any of the items. There is no limit to the length of your response to any question.  Responses 

should be single-spaced, no smaller than 12-point type.  The report must be completed using 

MS Word.  Submitted reports must be Word documents; they should not be converted to pdf 

format.   Questions?  Contact Health Research Program staff at 717-783-2548. 

 

1. Grantee Institution: American College of Radiology 

 

2. Reporting Period (start and end date of grant award period): 1/1/2010 – 12/31/2013 

 

3. Grant Contact Person (First Name, M.I., Last Name, Degrees): Stephen M Marcus, MS 

 

4. Grant Contact Person’s Telephone Number: 267-940-9403 

 

5. Grant SAP Number: 4100050889 

 

6. Project Number and Title of Research Project:  #3 – Emerging Imaging Technology 

Clinical Trials in PA:  Comparison of Full Field Digital Mammography with Digital Breast 

Tomosynthesis Imaging:  Comparison of Recall Rates  

 

7. Start and End Date of Research Project:  1/1/2010 – 12/31/2013 

 

8. Name of Principal Investigator for the Research Project:  Mitchell D. Schnall, MD, PhD 

 

9. Research Project Expenses.   

 

9(A) Please provide the total amount of health research grant funds spent on this project for 

the entire duration of the grant, including indirect costs and any interest earned that was 

spent:    

 

$  1,327,795.29   

 

9(B) Provide the last names (include first initial if multiple individuals with the same last 

name are listed) of all persons who worked on this research project and were supported with 

health research funds.  Include position titles (Principal Investigator, Graduate Assistant, 

Post-doctoral Fellow, etc.), percent of effort on project and total health research funds 

expended for the position.  For multiple year projects, if percent of effort varied from year to 

year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1; 

z% Yr 2-3). 
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Last Name, First Name Position Title % of Effort on 

Project 

Cost 

Conant Principal Investigator 10% (Yr 2, 3, 4) Included in 

Penn Sub 

Maidment Physicist 5% (Yr 2,3) Included in 

Penn Sub 

Weinstein Physician Reader 5% (Year 2, 3) Included in 

Penn Sub 

Gavenonis Physician Reader 5% (Year 2, 3) Included in 

Penn Sub 

Copit Site PI and Reader 5% Included in 

Penn Sub 

Olson  Project Manager 1% Yr 3; 2% Yr4  $3,587.31 

Boudhar Biostatistician 6% Yr 1; 33% Yr 

2; 32% Yr 3 

$79,785.19 

Heckel Protocol Associate 2% Yr 1 $2,396.06 

 

Royster Manager 4% Yr 1 $3,518.45 

Smith Image Tech 1% yr 1; 6% yr2 $7,552.04 

Stublefield Admin Assoc 8% Yr 1; 54% Yr 

2; 36% Yr 3 

$51,291.82 

Dunning Project Manager 62% Yr 2; 20% Yr 

3 

$99,381.27 

Moses Image Assist 13% Yr2; 7% Yr3 $10,946.37 

Bauza Image Tech 5% Yr 3; 10% Yr4 $16,332.17 

Chandler Image Assist 5% Yr3 $2,811.96 

Gabrielli Senior Research Associate 3% Yr3 $2,755.62 

Gimpel Image Manager 1% Yr3; 2% Yr4 $2,860.13 

Obsekov Data Analyst 2% Yr3 $1,949.38 

Cary Image Tech 2% Yr4 $1,210.58 

Flamini Image Tech 4% Yr4 $4,931.56 

Bialecki IT Manager 31% Yr 1; 57% 

Yr2 

$146,244.51 

Fogle Assoc 4% Yrs 1-2 $8,921.88 

Shaikh Programmer 3% Yr 3; 28% Yr4 $34,273.24 

 

9(C) Provide the names of all persons who worked on this research project, but who were not 

supported with health research funds.  Include position titles (Research Assistant, 

Administrative Assistant, etc.) and percent of effort on project.  For multiple year projects, if 

percent of effort varied from year to year, report in the % of Effort column the effort by year 

1, 2, 3, etc. of the project (x% Yr 1; z% Yr 2-3). 
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Last Name, First Name Position Title % of Effort on Project 

Gatsonis, Constantine Statistical Consultant <1 % 

Cormack, Jean Biostatistician 5% (year 3, 4) 

Schnall, Mitchell Principal Investigator <1 % 

   

 

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short 

description of the value (benefit) derived by the institution from this equipment, and the cost 

of the equipment. 

 

Type of Scientific Equipment Value Derived Cost 

   

   

   

   

   

   

   

 

 

10. Co-funding of Research Project during Health Research Grant Award Period.  Did this 

research project receive funding from any other source during the project period when it was 

supported by the health research grant? 

 

Yes X  No__________ 

 

If yes, please indicate the source and amount of other funds: 

 

American College of Radiology Foundation – (private) -  

 

11. Leveraging of Additional Funds 
 

11(A) As a result of the health research funds provided for this research project, were you 

able to apply for and/or obtain funding from other sources to continue or expand the 

research?  

 

Yes  X  No__________ 

 

If yes, please list the applications submitted (column A), the funding agency (National 

Institutes of Health—NIH, or other source in column B), the month and year when the 

application was submitted (column C), and the amount of funds requested (column D).  If 

you have received a notice that the grant will be funded, please indicate the amount of funds 

to be awarded (column E). If the grant was not funded, insert “not funded” in column E. 
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Do not include funding from your own institution or from CURE (tobacco settlement funds). 

Do not include grants submitted prior to the start date of the grant as shown in Question 2.  If 

you list grants submitted within 1-6 months of the start date of this grant, add a statement 

below the table indicating how the data/results from this project were used to secure that 

grant. 

 

A.  Title of research 

project on grant 

application 

B.  Funding 

agency (check 

those that apply) 

C. Month 

and Year  

Submitted 

D. Amount 

of funds 

requested: 

E. Amount of 

funds to be 

awarded: 

U54-CA163313-01- Penn 

Center for Personalized 

Breast Cancer Screening 

(PCIPS) Schnall, PI 

 

Project 1: Comparative 

Effectiveness of Digital 

Breast Tomosynthesis 

(Conant PI of sub project) 

 

 NIH     

 Other federal 

(specify:________

______________) 

  Nonfederal 

source (specify: 

 
 

9/1/11 
 

$ $1,471,443.00  

 

Effective Utilization of 

Breast Tomosynthesis 

using Imaging Markers 

to Guide Personalized 

Screening (Kontos  PI, 

Conant Co-Invest) 
 

NIH     

 Other federal 

(specify:_______) 

 Nonfederal 

source (Breast 

Cancer Alliance ) 

01/1/12 $ $57,083 
 

R01-CA161749-01A1 -

Effect of Breast Density 

on Screening Recall 

with Digital Breast 

Tomosynthesis  

(Kontos  PI, Conant Co-

Invest) 

 
 

 NIH     

 Other federal 

(specify:________

______________) 

 Nonfederal 

source (specify: 

_____________) 

01/1/12 $ $166,000 

 
 

 

R21-CA155906-01A1 - 

Breast tomosynthesis 

texture-based 

segmentation for 

volumetric density 

estimation  

(Kontos  PI, Conant Co-

Invest) 

 
 

 NIH     

 Other federal 

(specify:________

______________) 

 Nonfederal 

source (specify: 

_____________) 

01/1/12 $ $108,750  
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11(B) Are you planning to apply for additional funding in the future to continue or expand 

the research? 

 

Yes    X  No__________ 

 

If yes, please describe your plans: 

 

As demonstrated from the successful grants above, we will continue to pursue research in 

tomosynthesis, specifically aimed at improved patient outcomes through research on 

quantitative analysis of images and methods to limit dose while optimizing image quality. 

Based on the early data obtained from this trial and our more recent, larger prospective 

Digital Breast Tomosynthesis (DBT) screening trial (supported by the PCIPS U54grant), we 

believe that DBT will become the standard of care for general population screening. 

 

12. Future of Research Project.  What are the future plans for this research project? 

 

We are in the process of analyzing quantitative imaging data obtained from this trial as part 

of Despina Kontos’s Young Investigator Award from ACRIN. In addition, the subset of 

cases accrued with “calcification only” lesions (Group B) is being included in a dataset for 

studies on the detection and characterization of calcium in DBT images. 

 

13. New Investigator Training and Development.  Did students participate in project 

supported internships or graduate or post-graduate training for at least one semester or one 

summer? 

         

Yes  X  No__________ 

 

If yes, how many students?  Please specify in the tables below: 

 

 Undergraduate Masters Pre-doc Post-doc 

Male 1 1 (DK) 1 (DK) 1 (DK) 

Female    2 (DK) 

Unknown     

Total 1 1 1 3 

 

 

 Undergraduate Masters Pre-doc Post-doc 

Hispanic     

Non-Hispanic     

Unknown 1 1 1 3 

Total 1 1 1 3 
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 Undergraduate Masters Pre-doc Post-doc 

White     

Black     

Asian  1 1 3 

Other     

Unknown 1    

Total 1 1 1 3 

 

In addition, Despina Kontos PhD has been awarded an ACRIN Young Investigator Award 

for access to raw image data and patient outcomes from this trial. She recently received the 

“Eastern Cooperative Oncology Group - American College of Radiology Imaging Network 

(ECOG-ACRIN) Young Investigator Award of Distinction for Translational Research” for 

her research on this data.  

 

 

14. Recruitment of Out-of–State Researchers.  Did you bring researchers into Pennsylvania to 

carry out this research project? 

 

Yes_________ No  X  

 

If yes, please list the name and degree of each researcher and his/her previous affiliation: 

 

 

15. Impact on Research Capacity and Quality.  Did the health research project enhance the 

quality and/or capacity of research at your institution?   

 

Yes  X  No__________ 

 

If yes, describe how improvements in infrastructure, the addition of new investigators, and 

other resources have led to more and better research.  

 

The results in this trial have led to the development of a dose reporting system for both Full 

Field Digital Mammography (FFDM) and Digital Breast Tomosynthesis (DBT) imaging. In 

addition, the phantom studies have shown promising results for the slabbing of specks in the 

American College of Radiology (ACR) phantom on DBT imaging. This supports the need for 

a form of slabbing when evaluating calcifications in DBT imaging. At the present time, there 

is no automated or computer aided method to mark both the individual slices and the multiple 

slice volume that clusters of calcifications appear on in the DBT stack. There is on-going 

work with industry to develop such tools to improve the efficiency of reading of DBT 

images. We are collaborating with Hologic on this task.  
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16. Collaboration, business and community involvement.  

 

16(A) Did the health research funds lead to collaboration with research partners outside of 

your institution (e.g., entire university, entire hospital system)?  

 

Yes  X  No__________ 

 

If yes, please describe the collaborations:  

 

The health research funds supported a collaborative effort among two healthcare systems 

(University of Pennsylvania Health System and Albert Einstein Health System), Brown 

University Statistical Department, and the breast tomosynthesis equipment vendor, Hologic. 

One such example is an ongoing research relationship with Hologic which includes research 

on computer aided detection programs for calcification detection and characterization on 

DBT images. Radiologists at our site are acting as readers for this project. 

 

 

16(B) Did the research project result in commercial development of any research products?  

 

Yes_________ No  X  

 

If yes, please describe commercial development activities that resulted from the research 

project:  

 

 

16(C) Did the research lead to new involvement with the community?   

 

Yes  X  No__________ 

 

If yes, please describe involvement with community groups that resulted from the 

research project:  

 

The following lectures included breast advocacy groups: 

 

Conant and Kontos. “Personalized Breast Cancer Screening”  
D. Kontos, "The Effect of Breast Density on Screening and the Detection of Breast Cancer: From 

Science to State Legislation", American Cancer Society (ACS), Annual Relay Fundraising Kickoff 

Event, Blue Bell, PA  
 

D. Kontos, "Computational approaches for fully-automated estimation of breast density in 3-D 

breast imaging modalities", 6th International Workshop on Breast Densitometry and Breast 

Cancer Risk Assessment, San Francisco, CA.  
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17. Progress in Achieving Research Goals, Objectives and Aims 
List the project goals, objectives and specific aims (as contained in the grant agreement).  

Summarize the progress made in achieving these goals, objectives and aims for the period 

that the project was funded (i.e., from project start date through end date).  Indicate whether 

or not each goal/objective/aim was achieved; if something was not achieved, note the reasons 

why.  Describe the methods used. If changes were made to the research 

goals/objectives/aims, methods, design or timeline since the original grant application was 

submitted, please describe the changes. Provide detailed results of the project.  Include 

evidence of the data that was generated and analyzed, and provide tables, graphs, and figures 

of the data.  List published abstracts, poster presentations and scientific meeting presentations 

at the end of the summary of progress; peer-reviewed publications should be listed under 

item 20. 

 

This response should be a DETAILED report of the methods and findings.  It is not sufficient 

to state that the work was completed. Insufficient information may result in an unfavorable 

performance review, which may jeopardize future funding.  If research findings are pending 

publication you must still include enough detail for the expert peer reviewers to evaluate the 

progress during the course of the project. 

 

Health research grants funded under the Tobacco Settlement Act will be evaluated via a 

performance review by an expert panel of researchers and clinicians who will assess project 

work using this Final Progress Report, all project Annual Reports and the project’s strategic 

plan.  After the final performance review of each project is complete, approximately 12-16 

months after the end of the grant, this Final Progress Report, as well as the Final Performance 

Review Report containing the comments of the expert review panel, and the grantee’s written 

response to the Final Performance Review Report, will be posted on the CURE Web site.   

 

There is no limit to the length of your response. Responses must be single-spaced below, 

no smaller than 12-point type. If you cut and paste text from a publication, be sure 

INSTRUCTIONS. 

 

The primary and secondary aims, as contained in the grant agreement, are: 

 

Primary Aim: To compare various image and projection combinations of 2D digital 

mammography and tomosynthesis to improve the specificity of mammographic breast cancer 

screening (as measured by recall rate) without a decrease in sensitivity.  

 

Secondary Aims:  

Compare the call back rates, radiation doses, and sensitivities of combinations of image 

acquisition techniques: 

1. Digital mammography (DM) only compared to low dose tomosynthesis imaging set (two view 

tomo plus low dose 2D mediolateral-oblique view) 
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2. Low dose tomosynthesis imaging set with additional low dose cranio-caudal (CC) 

views 

 

In developing the full protocol and vetting it with the trial leadership (other radiologists, 

statisticians) during the first six months, we realized the need to refine the aims further. With 

such a small patient population (550) of which the majority were asymptomatic screening cases 

(500) it was statistically not possible to evaluate sensitivity of tomosynthesis. To evaluate 

sensitivity, a much larger volume of cancer cases would be required in the screening arm. Since 

the diagnostic arm (B-50 cases) was estimated to have only a few cancer cases (less than 20), 

analysis of sensitivity was impossible. In addition, the cases accrued in the diagnostic arm were 

accrued from patients already recalled from digital mammography screening adding bias. 

 

In the first annual progress report covering the reporting period January-June, 2010, we further 

delineated the research, while still remaining within the scope of the aims which were included 

in the grant agreement.  Those revised aims follow and are discussed in detail in subsequent 

paragraphs.: 
 

Primary Aim  

To compare recall rates of FFDM to the limited DBT set (digital breast two-view tomosynthesis 

with low-dose MLO) [Group A]. 

 

Secondary Aims 

To compare sensitivity of FFDM to the limited DBT set (digital breast two-view tomosynthesis 

with low-dose MLO) [Groups A and B]. 

 

To assess lesion-type characterization: 

1. To compare the sensitivity and specificity by lesion-type characterization (calcification-

only lesions versus soft-tissue lesions, as well as lesion subgroups: masses, calcifications, 

architectural distortions, asymmetries) in FFDM versus DBT (two-view tomosynthesis 

set with low-dose MLO) [Group A call-back cohort and Group B]. 

2. To estimate the agreement of FFDM and DBT with the determination of the adjudication 

committee on lesion-type characterization. 

3. To use the sequential interpretation results [Groups A and B] in order to compare the 

two-view limited tomosynthesis set (with low-dose MLO view alone) with the 

tomosynthesis plus set (low-dose MLO view plus addition of low-dose CC view) on the 

basis of: 

 Call-back rate; 

 Identification of  new lesion(s); 

 Lesion characterization; and 

 Triangulation.  

4. To calculate and compare the radiation dose of the FFDM and the DBT sets. 

5. To identify the determinants of participant radiation dose and clinical image quality, 

including factors such as kVp, mAs, target/filter combination, and breast thickness and 

composition. 

 

Study Design and Activation 
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The ACRIN PA 4006 was designed to answer questions related to image combinations and 

quality in pursuit of reduced radiation exposure from digital breast tomosynthesis technology 

(DBT).  The study was limited to Hologic imaging technology as no other manufacturers had 

placed equipment in Pennsylvania at the time of the trial. 

 

Study Hypothesis:  Digital breast tomosynthesis (DBT) will improve the specificity of breast 

cancer screening as measured by a reduction in the recall rate while maintaining the sensitivity of 

cancer detection.  This improved accuracy will be achieved by the optimization of the imaging 

sequence and number of views obtained at a capped radiation dose in the combined DBT and 2D 

screening sequence. 

 

Two large medical centers, the University of Pennsylvania Health System and Albert Einstein 

Healthcare Network, were selected to participate in the 4006 trial.  In addition to local site IRB 

approval, each site was required to perform phantom qualification imaging; all images for the 

study were archived at the ACRIN Core Lab following transmission via a secure, custom 

software (TRIAD).  Final study preparation involved development of case report forms and a 

study-specific imaging manual.  These documents as well as the protocol design and significance 

may be viewed at this link:   www.acrin.org/4006_protocol.aspx 

 

The potential of tomosynthesis could not be clearly defined until optimal, standardized technical 

parameters, methods for quality testing (phantom studies), and radiation exposure could be 

determined. Among asymptomatic women being screened with Full Field Digital Mammography 

(FFDM), this trial assessed the addition of two forms of a combination mode of FFDM plus 

digital breast tomosynthesis  (DBT). The goal was to determine which set of images in the 

combination mode would optimize specificity as well as detection and characterization of lesions 

while limiting dose. The three choices of imaging sets included two forms of FFDM combined 

with DBT: the complete set of a two-view DBT with both a low-dose 2-D mediolateral oblique 

(MLO) and a 2-D cranial caudal (CC) view versus a limited set of two-view DBT with only a 2-

D MLO view (no 2-D CC) in comparison with institutional standard-of-care two-view FFDM—

to determine prospective call-back rates at the sites of accrual [GroupA]. 

 

Among an enriched population of women called back for diagnostic imaging based on positive 

findings during previous screening with FFDM, diagnostic imaging included DBT (to both 

breasts, even if only a single breast was found suspicious during screening assessment) to 

determine its impact on defining true-positive and false-positive disease findings. Lesion types 

based on screening FFDM findings were characterized at a basic level to classify them for 

monitoring—as calcification-only or as soft-tissue lesions (masses, asymmetries, architectural 

distortions, or masses with calcification)—to evaluate the digital breast tomosynthesis’ capacity 

to characterize “calcification only” lesions as compared to FFDM. The assumption was that most 

Group A call-back cases would comprise soft-tissue lesions. Therefore, the enrollment to the 

Group B enriched population would be targeted to first accrue calcification-only lesion cases. 

Recruitment to Group B would be adjusted to include soft-tissue cases to achieve target accrual 

while targeting a final 75/25-to-50/50 ratio (e.g., 75 soft-tissue to 25 calcification-only lesions; 

ratio based on ACRIN 6652 DMIST data. 

 

  

http://www.acrin.org/4006_protocol.aspx
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Study enrollment and demographics 

 

The study enrolled a total of 558 subjects in twelve months.  Accrual and subject characteristics 

may be reviewed at Tables 1, 2, and 3 below as well as question 18 E. 

 

Table 1:  Accrual by Institution 

                                                                                             

Institution 

Date Met 

Protocol 

Requirements 

Accrual as 

of 

12/30/2011 

Accrual 

Since 

12/31/2011 

Total 

Accrual 

Albert Einstein Med Center 11/18/2010 245 1 246 

U Pennsylvania School of Med 02/15/2011 312 0 312 

Total (2 institutions)  557 1 558 

 

Table 2:  Accrual by Group 

 

 

 

 

 

 

 

Note: 558 participants were accrued to the study; target accrual was 550 cases and 8 cases were 

replaced. 

 

Table 3:  Participant Age 

 

NUMBER OF PARTICIPANTS 558 

 

 

AGE   

Mean  55 

STD  11 

Median  55 

Minimum  25 

Maximum  91 

 

 

Primary Aim  

To compare recall rates of full field digital mammography (FFDM) and digital breast 

tomosynthesis (DBT), specifically digital breast two-view tomosynthesis with low-dose MLO) 

[Group A]. 

PARTICIPANT GROUP Enrolled 

Group A (screening FFDM) 507 

Group B (diagnostic) 51 
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The primary aim of the study, the comparison of call-back rates between full field digital 

mammography (FFDM) and digital breast tomosynthesis (DBT), showed no statistically 

significant difference. The study was greatly affected by the large variability of call-back rates 

between readers which ranged greatly from 2.3-9.7% for FFDM and from 2.1-13.9% for DBT as 

shown in Tables 4-6.   

 

The hypothesis driving the primary aim was that the addition of DBT imaging to FFDM would 

result in a lower call-back rate in a screening population. For 2 of the 8 readers the hypothesis 

held true. However, 3 readers experienced minimal change in call-back rate and 3 readers 

actually experienced an increase in call-back rate with the inclusion of DBT. The overall call 

back rate was similar between the two modalities for the group as a whole. In retrospect, a 

stronger design might have been achieved with fewer readers each reading more cases as some 

readers read very few cases and did not read a balanced number of FFDM and DBT cases.  

 

There were 17 cases called back from both FFDM and DBT (Tables 7 and 8), 12 cases called 

back from FFDM only and 17 cases called back from DBT only.  In the entire population 

accrued (including the enriched “B” arm), there were only 6 participants diagnosed with cancer 

(3 in each arm). Each cancer was detected on both FFDM and DBT imaging.  Of the 12 cases 

called back from FFDM only, 6 were thought to be due to “pseudolesions” seen on the 2-D 

imaging that were not seen on 3-D that on diagnostic imaging at call-back were normal. The 

other 6 cases were felt to be due to different levels of threshold for call-back between the readers 

of the FFDM and the DBT arms, or inter-reader variability. Of the 17 cases called back only 

from DBT, 11 cases had real lesions seen better on DBT (i.e., cyst, lymph nodes) that were 

benign. 5 of the cases were thought to be due to reader variability and different thresholds for 

call-back. One patient called back from DBT but not from FFDM was lost to follow-up. 

 

Table 4: FFDM reads and call-back by Reader (Group A only N=501*) 

Reader ID 
FFDM # 

Read 

FFDM 

call-back 
(%) 

Reader A 48 4 (8.3) 

Reader B 13 1 (7.7) 

Reader C 90 3 (3.3) 

Reader D 103 10 (9.7) 

Reader E 42 4 (9.5) 

Reader F 76 4 (5.3) 

Reader G 42 1 (2.4) 

Reader H 87 2 (2.3) 

Total 501 29 (5.8) 
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Table 5: DBT reads and call-back by Reader (Group A only) 

Reader ID DBT # Read 
DBT call-
back (%) 

Reader A 64 5 (7.8) 

Reader B 40 4 (10.0) 

Reader C 72 10 (13.9) 

Reader D 114 8 (7.0) 

Reader E 34 1 (2.9) 

Reader F 44 3 (6.8) 

Reader G 39 1 (2.6) 

Reader H 94 2 (2.1) 

Total 501 34 (6.8) 

 

Table 6: Call-back rates per Reader by modality (Group A only) 

Reader 

FFDM  

Call-back(%) 

DBT  

Call-back (%) 

DBT vs FFDM 

Call-back rate 

Reader A 8.3 7.8 Down minimally 

Reader B 7.7 10.0 Up 

Reader C 3.3 13.9 Up 

Reader D 9.7 7.0 Down 

Reader E 9.5 2.9 Down 

Reader F 5.3 6.8 Up 

Reader G 2.4 2.6 Up minimally 

Reader H 2.3 2.1 Down minimally 

Total 5.8 6.8 Up 

 

 

Table 7: Comparison of recommendations from FFDM versus DBT imaging 

 
 

FFDM (OVERALL RECOMMENDATIONS) TOMO (OVERALL 
RECOMMENDATIONS) 

Frequency Call-back for 
additional 
diagnostic 

imaging 

Routine 
follow-up 

Total 

Call-back for additional diagnostic imaging 17 12 29 

Routine follow-up 17 455 472 

Total 34 467 501 
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Table 8: Comparison of call back frequency from FFDM and DBT 

 
Called Back 

type Frequency Cumulative 
Frequency 

Mammo and Tomo 17 17 

Mammo Only 12 29 

Tomo Only 17 46 

neither 455 501 

 

Discussion continues as to how best to publish the results of the primary aim as the abstract 

submitted to the Radiological Society of North America (RSNA) was not accepted.  A 

manuscript is presently being prepared for submission to Academic Radiology that will address 

the methodologic aspects of the trial, specifically the importance of recruiting readers that are 

sufficiently trained in the new modality being tested (in this case DBT) and that there should be a 

limited number of readers so that each reader reads a sufficient quantity of cases. In addition, the 

progress of the trial should be carefully monitored so that 1) readings between modalities are 

balanced and 2) an adequate number of cases are read by each individual reader so that any 

difference between modality will not be lost due to a larger variability between readers.  

Secondary Aims 

 

1. To compare sensitivity of FFDM to the limited DBT set (digital breast two-view tomosynthesis 

with low-dose MLO) [Groups A and B]. 

 

In the entire population accrued (including the enriched “B” arm), there were only 6 

participants diagnosed with cancer (3 in each arm). Each cancer was detected on both 

FFDM and DBT imaging therefore, the sensitivity of the two modalities in this limited 

dataset was the same. At follow-up, data was available on 413 (75%)  patients of the 551 

(Table 9). In follow-up at one year, one cancer was found in the entire population and in 

review of the case, it was determined to be non-actionable on both the initial DBT and 

DM readings.  

 

Table 9:  Follow Up Data 

 

WAS A BREAST CANCER DIAGNOSED 
SINCE THE INITIAL SCREENS FOR THIS 

STUDY 

f1e13 Frequency 
Cumulative 
Frequency 

No 413 413 

Yes 1 414 

Unknown 137 551 
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2. To assess lesion-type characterization: 

Subaim 2.1 To compare the sensitivity and specificity by lesion-type 

characterization (calcification-only lesions versus soft-tissue lesions, as 

well as lesion subgroups: masses, calcifications, architectural distortions, 

asymmetries) in FFDM versus DBT (two-view tomosynthesis set with low-

dose MLO) [Group A call-back cohort and Group B]. 

 

Thus far, we have not evaluated the data by lesion-type subset for PPV analysis 

since there was a non-significant difference in call-back between the two arms of 

the study. Instead, we have focused on the comparing entire group (from both 

Group A and B) of recalled cases compared to the normal or “non-recalled” group 

with normal follow-up. We are comparing the quantitative analysis of density and 

texture measures as an indicator of “breast complexity” as a driver of false 

positive and false negative interpretations (see abstract from RSNA Kontos et al.). 

This work is ongoing.  

  

Subaim 2.2 To estimate the agreement of FFDM and DBT with the determination 

of the adjudication committee on lesion-type characterization. 

 

There were 17 cases called back from both FFDM and DBT, 12 cases called back 

from FFDM only and 17 cases called back from DBT only.  These cases were 

reviewed in consensus by Drs. Copit and Conant to determine the reasons for 

discordant recalls for each modality. Of the 12 cases called back from FFDM 

only, 6 were thought to be due to “pseudolesions” seen on the 2-D imaging that 

were not seen on 3-D that on diagnostic imaging at call-back were normal. The 

other 6 cases were felt to be due to different levels of threshold for call-back 

between the readers of the FFDM and the DBT arms, or inter-reader variability. 

Of the 17 cases called back only from DBT, 11 cases had real lesions seen better 

on DBT (i.e., cyst, lymph nodes) that were benign. 5 of the cases were thought to 

be due to reader variability and different thresholds for call-back. One patient 

called back from DBT but not from FFDM was lost to follow-up. In summary, 

after consensus review, the majority of discordance was due to different 

thresholds for call-back for each of the readers. This finding again emphasized 

that in this small pilot study, the variability of the readers’ interpretation was 

greater than the difference between the DBT and DM imaging modalities.  In 

planning for the upcoming large TMIST trial, careful monitoring will be needed 

to assure that the number of cases each reader interprets across each arm of the 

study is balanced and ideally, each reader meets a minimum number of 

interpretations. 

 

Subaim 2.3 To use the sequential interpretation results [Groups A and B] in order 

to compare the two-view limited tomosynthesis set (with low-dose MLO 

view alone) with the tomosynthesis plus set (low-dose MLO view plus 

addition of low-dose CC view) on the basis of: 

 Call-back rate; 
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 Identification of  new lesion(s); 

 Lesion characterization; and 

 Triangulation.  

 

In this aim, the impact of reducing the number of images (and therefore radiation 

dose) obtained in the DBT acquisition was compared to the outcome of screening. 

Of the 501 cases accrued to the Group A screening group, there was only 1 case 

in which a reader felt additional information was obtained by the addition of the 

low-dose 2-D CC view. In this case, the reader chose to recall the screening 

patient based on a finding seen only on the 2-D CC view in the DBT arm. The 

patient was recalled for a perceived mass which on additional imaging proved to 

be normal tissue and therefore a false positive call back. Therefore, in this trial, 

the addition of the 2-D CC view had little impact on the clinical outcome of the 

551 patients screened with combination DBT/DM imaging. This suggests that if 

limiting dose is a significant goal in DBT screening, the 2-D CC view could 

potentially be excluded. This finding could be further explored in a large trial or 

with a reader study.  

  
Subaim 2.4 To calculate and compare the radiation dose of the FFDM and the 

DBT sets. 

 

A paired study design was used so that each patient underwent both routine 

screening digital mammogram (Standard-DM) and a low-dose, combined 

(DM+DBT) tomosynthesis imaging set (ACRIN Full). Cumulative mean 

glandular dose (MGD) was calculated in 495 women from exposure parameters of 

2262 Standard-DM and 1980 low-dose DM+DBT acquisitions.  Extra views in 

Standard-DM were obtained in some patients at the clinical discretion of reading 

radiologists or technicians.  Sub-screening paradigms were defined based on the 

combination of images used to determine cumulative MGD values: Standard DM 

(CC+MLO), ACRIN-Limited (DM: MLO; DBT: MLO+CC), and ACRIN-Full 

(DM: MLO+CC; DBT: MLO+CC).   

 

The ACRIN-Limited MGD at Site A and Site B were 4.94 mGy and 5.29 mGy, 

respectively, while the Standard-DM MGD was 4.81 mGy and 3.52 mGy at Site 

A and B, respectively. (Please see Table 10 below)  An additional 23.9% and 

6.7% Standard-DM views were obtained at site A and B, respectively. After 

adjusting for extra views, the Standard-DM MGD was 3.85 mGy and 3.28 mGy at 

Site A and B, respectively.  

 

Our hypothesis was that it would be possible to perform the low-dose ACRIN-

Limited DBT protocol at a dose comparable to the Standard DM.  Comparison of 

MGD per breast between protocols was made by 2-sided paired Student’s t-test. 

The ACRIN-Limited MGD did not differ significantly from Standard-DM at Site 

A (p=0.10) but was greater than Standard-DM at Site B (p<0.01). After adjusting 

for additional Standard-DM views, ACRIN-Limited dose was greater than 

Standard-DM at both sites (p<0.01).  We attribute this difference to the fact that 
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both sites were using very new DM technology that used doses significantly lower 

than the national average. 

 

Table 10:  Comparison of Cumulative MGD per Breast by Protocol and Site 

 

 
 

Subaim 2.5 To identify the determinants of participant radiation dose and clinical image 

quality, including factors such as kVp, mAs, target/filter combination, and breast 

thickness and composition. 

 

The results of this aim are best described in the following abstract which was presented at the 

Radiological Society of North America (RSNA) professional meeting in December, 2013.. 

 

 
ACRIN PA 4006: Effect of Device Technical Factors on Patient Dose in a Prospective Digital 

Breast Tomosynthesis Screening Trial 
 

M. Thomas1, 2, Y. Matsutani1, EF. Conant1, ADA. Maidment1 
 

1Department of Radiology, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 19104 
2Duke University School of Medicine, Durham, NC, 27710 

 
Trainee Research Award – Extended Abstract 

 

 

Purpose 

Digital mammography (DM) and digital breast tomosynthesis (DBT) are screening technologies 

currently used for early detection of breast cancer.  DBT shows great promise as an adjunctive 

tool and potential replacement for mammographic for prospective cancer diagnosis. DBT can 

help provide greater detail about the internal structure of the breast tissue than DM, which allows 

for better visualization of masses in denser breast tissue. Standard screening mammography 

examinations are performed by taking single 2D-projection images of the breast, whereas 

tomosynthesis involves taking multiple low-dose images over a limited range of sequential 

angles that are reconstructed and presented as a 3D-image set of the breast [1].  
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Even though screening is associated with a very low radiation dose to the breast tissue, the use of 

ionizing radiation implies a potential risk for inducing fatal breast cancer [2]. While 

tomosynthesis shows promise in its potential to improve both sensitivity of malignancy detection 

and false positive reduction, the potential increase in radiation exposure from this technology in 

comparison with ultrasound or magnetic resonance imaging calls into question the risk over 

benefit of this imaging advance.  Therefore, it is important to characterize overall mean glandular 

dose (MGD) and the device parameters that determine MGD, which is defined as the dose of 

radiation absorbed by breast tissue.  Additionally, understanding these technical factors allows 

for better quality assurance by medical physicists, which is critically important for patient safety 

in x-ray-based devices. 

 

This study investigates the relationship between mean glandular dose (MGD), patient factors 

(breast density and thickness), and device factors.  Specifically, this study characterize the effect 

of kVp, mAs, and filter-anode combinations on mean glandular dose (MGD) in digital 

mammography (DM) and digital breast tomosynthesis (DBT) in the context of prospective breast 

cancer screening. This study is limited to the dosimetry characteristics of a specific 

tomosynthesis system (Hologic Selenia Dimensions®), which was investigated through an 

analysis of doses from screening images and device parameters.  All images were obtained 

through the American College of Radiology Imaging Network (ACRIN) PA 4006 – a 

multicenter trial performed at the University of Pennsylvania Medical Center and Albert Einstein 

Medical Center.   

 

Methods 

Subjects and Recruitment Criteria 

The American College of Radiology Imaging Network PA 4006 was approved by the 

appropriate institutional review boards (IRBs) at the Hospital of the University of Pennsylvania 

and Albert Einstein Medical Center. All study participants provided written informed consent 

prior to enrollment.  ACRIN PA 4006 is a prospective clinical trial with all data collected at the 

time of patient imaging with aggregate analysis after trial completion.  All data analysis was 

completed with evaluators blinded to patient specific information and associated clinical history. 

 

Participants were recruited from Pennsylvania institutions with Hologic Selenia Dimensions® 

tomosynthesis units.  Asymptomatic women, 25 years and older with no history of breast cancer 

were recruited from a prospective population of patients scheduled for screening mammography.  

Pregnant women, women unable to tolerate compression of the breast associated with 

mammography, women with implants, and women with breasts too large to accommodate 

adequate positioning of the breast for DBT were excluded from trial participation.  

 

Definitions and Procedures 

A paired study design was used so that each patient received both a routine screening digital 

mammogram at standard clinical dose and a low-dose, combined tomosynthesis imaging set, 

which was obtained at “-1” phototimer setting corresponding to approximately a 15% reduction.  

 

Cumulative mean glandular dose (MGD) was calculated in all enrolled patients from exposure 

parameters of full-dose DM and low-dose, combination DM+DBT image sets. Extra views in in 
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the full dose cohort were obtained in some patients at the clinical discretion of radiologists or 

technicians, while no additional low-dose images were obtained in this study. Patient breast 

thickness was recorded on a per breast basis for each acquisition. 

 

Equipment, Technical Specifications and Data Collection 

The FDA-approved Hologic Selenia Dimensions® tomosynthesis system is able to perform both 

2D (DM) and 3D (DBT) acquisitions.  In clinical conditions, the system determines the tube 

voltage, the product of tube current and exposure time, and—for 2D-images only—the filter. To 

determine the x-ray tube voltage, the system uses the thickness of the compressed breast. To 

determine the tube current–exposure time product (mAs), a single low-dose scout exposure is 

performed before image acquisition, and the signal at the detector is analyzed. 

 

For DBT acquisitions, the system acquires 15 projections over a 15° angular range (from −7.5° 

to +7.5°). The isocenter of the x-ray tube rotation is located on the surface of the detector at the 

central ray of the central projection [3]. The image detector measures 24×28 cm and rotates 

around an axis located on the surface of the detector and orthogonal to the chest wall, which is a 

novel feature of this system [3]. The Selenia Dimensions utilizes a tungsten anode target, with 

aluminum filtration for performing DBT acquisitions and either rhodium or silver filtration for 

performing DM acquisitions, depending on breast thickness. Compression of the breast is 

achieved with a 3-mm-thick compression paddle. 

 

Dosimetry data were collected at the time of image acquisition. All image data were stored in a 

centralized DICOM server and the image metadata were automatically extracted from DICOM 

image headers into a spreadsheet. These data included patient age, breast laterality, image 

orientation, kilovoltage (kV), exposure (mAs), target and filter materials, and entrance surface air 

kerma (ESAK). Since direct MGD measurement within patient breast tissue is not possible, the 

reported MGD is calculated from ESAK and exposure factors recorded in the DICOM header on 

a per-acquisition basis using Boone’s mono-energetic normalized average glandular dose (DgN) 

table and spectrum model [4]. 

Statistical Analysis 

Linear regression analysis was performed to assess the influence of device and patient factors on 

MGD. Statistical tests were performed with Stata 12.0 software and Microsoft Excel 2013. 

 

Results 

A total of 501 women were enrolled in the study. Six cases were excluded from final analysis.  

Quality control metrics for tomosynthesis were not met for two cases and the radiation dose was 

not registered for four cases.  The remaining 495 cases were included for final analysis with 218 

at Site A and 277 at Site B. The mean (±standard deviation) compressed breast thickness (CBT) 

for Site A was 57.8±14.0 for standard-dose 2D images and 54.9±12.1 for low-dose 2D/3D 

images. For Site B, the CBT was 60.7±13.2 and 59.7±13.1, respectively. 

 

A total of 2262 standard dose 2D-images were acquired with 1027 CC and 1235 MLO views. 

For low dose combination screening, 1980 2D images were acquired with 990 CC and 990 

MLO.  Additionally, 1980 3D images were obtained concurrent with each 2D image for a total of 
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3960 images in the 2D+3D set. At Site A, 872 breasts were screened for a total of 1744 2D+3D 

images. For Site B, 1108 breasts were screened for a total of 2216 2D+3D images. 

 

The low-dose 2D-image was on average 18.5% less (p<0.001) than the dose of the paired 

standard-dose 2D-image, which is consistent with the use of “-1” phototiming on the Selenia 

Dimensions system. Figure 1 indicates a strong linear correlation between low-dose 2D and 

standard-dose 2D exposure (mAs) at both Site A (R2=0.54; Slope=1.19) and Site B (R2=0.86; 

Slope=1.20).  The variance from the fit of the linear regression is consistent with regional 

variations in tissue sampling by the phototimer.  The concordance of slope at both sites indicates 

appropriate, consistent phototiming at both sites over the course of the trial. 

 

Additionally, MGD was strongly dependent on mAs for the range of kV in the study for both 

standard-dose 2D and low-dose 2D images (p<0.001). The mAs for standard-dose 2D-images 

acquired with molybdenum anode (R2=0.895, p<0.001) and tungsten anode (R2=0.865, p<0.001) 

were both strongly correlated with MGD. Similarly, the MGD low-dose 2D images acquired 

with tungsten anode (R2=0.92; p<0.001) were strongly dependent on mAs independent of kVp 

variability.  In standard-dose 2D, the slope of MGD vs. mAs was different in each anode with a 

slope of 0.0228 for molybdenum compared to 0.0114 for tungsten (Figure 2). 

 

Furthermore, the kV varied substantially with compressed breast thickness (CBT).  The kV 

increased with CBT in a step-wise fashion, increasing at approximately every 10mm increase in 

breast thickness. For 2D image sets (both low dose and standard), the filter is switched at 70-mm 

breast thickness from rhodium (Rh) to silver (Ag) with a corresponding drop in kV and a 

reduction in the rate of increase. 

 

Conclusions 

This paper characterizes the key technical parameters that determine the cumulative dose 

exposure for patients during digital breast tomosynthesis screening.  For both DM and DBT, the 

key determining factor of MGD during each acquisition is the mAs.  It is technically challenging 

to optimize these devices to narrow ranges of technical specifications for clinical operations.  

This finding indicates, for device quality assurance, optimization of device exposure (mAs) 

should take precedence over kilovoltage. 

 

Additionally, the filter change to silver for breast thicknesses in the range of 70-100mm implies 

patients with thicker breasts have a lower relative MGD during 2D-images (DM) relative with 

3D-images (DBT) because, for tomosynthesis, an aluminum (Al) filter is used exclusively.  It is 

important to consider the implication of this on MGD when using tomosynthesis screening in 

patients with breasts thicker than 70mm.  Further analysis into the magnitude of this dose 

difference may be the focus of future work.  
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Figures 

Figure 1: Pairwise Correlation between mAs of Standard-Dose and Low-Dose 2D Images  

Scatterplot shows consistent correlation between exposure in low-dose 2D projections and full-dose 3D 

projections with slope revealing consistent with “-1” phototiming 

 

 
 

Figure 2: Dose Dependence on Exposure (mAs) and Anode for Standard-Dose 2D-Images 

Scatterplot demonstrates strong correlation between mAs and MGD across a range of kVp values for each 

filter-anode combination 
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Figure 3: Effect of Device Filter Material on kVp 

Graph characterizes step-wise dependence of peak kilovoltage on patient compressed breast thickness as a 

function of device filter in DM and DBT 
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The following additional abstracts reported results at the Radiological Society of North 

America, Chicago, December 1-6, 2013. 

 

 Kontas D, Choi J, Keller B, Conant E, Maidment A.  Effect of Reduced Radiation 

Dose on Breast Density Estimation in Digital Mammography:  Data from the ACRIN 

4006 Trial. 

 

 Thomas M, Matsutani Y, Conant E, Maidment, A.   ACRIN PA 4006:  Comparison 

of Dose in Digital Breast Tomosynthesis and Standard Two-View Mammography for 

Prospective Breast Cancer Screening Trial 

 

 Thomas M, Matsutani Y, Choi J, Kontos D, Conant E, Maidment, A . ACRIN PA 

4006:  Characterization of Mean Glandular Dose Adjusted to Volumetric Breast 

Density in a Prospective Digital Breast Tomosynthesis Screening Trial  

 

Currently, manuscripts for submission to peer-reviewed journal are in preparation. 

 

The following abstract was accepted for presentation at SPIE, San Jose, CA, February 23-27, 

2014 and included below. 

 

 Shonket R, Choi J, Keller B, Chen J, Conant E, Kontos D.  Application of Computer-

Extracted Breast Tissue Texture Features in Predicting False-Positive Recalls from 

Screening Mammography 

 

The following abstracts were also presented at the American Association of Physicists in 

Medicine in 2013: 

 

Evaluation of Image Quality in Digital Mammography and Digital Breast 

Tomosynthesis: Phantom Observer Study from American College of Radiology 

Imaging Network PA 4006 

 

Using Maximum Intensity Projection in the Evaluation of Digital Breast 

Tomosynthesis:  A Phantom Observer Study from the American College of 

Radiology Imaging Network PA 4006 Trial 

 

Abstract of Research Project 

 

Significance: Tomosynthesis, a new emerging technology that allows the 3D reconstruction of 

images, has shown early evidence suggesting that it could significantly reduce the rate of false 

positive recalls from screening without a loss of sensitivity or breast cancer detection.  

 

Purpose: The purpose of this study was to compare the call-back rate of a hybrid form of digital 

mammography with tomosynthesis imaging to digital mammography alone. In addition, data was 

also collected on quality assurance testing and the dose of the imaging sets. 
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Main Outcomes and Measures: The main outcomes are the call-back rate from screening with a 

combination of “low-dose” DBT/FFDM or the ACRIN-limited DBT set compared to FFDM 

imaging alone. In addition, data regarding patient dose and image analysis for quality assurance 

phantom testing was collected for both FFDM and DBT imaging.  
 

Results: The primary aim of the study, the comparison of call-back rates between full field 

digital mammography (FFDM) and digital breast tomosynthesis (DBT) showed no statistical 

significant change. The study was greatly affected by the large variability of call-back rates 

between readers which ranged greatly from 2.3-9.7% for FFDM and from 2.1-13.9% for DBT. 

Probably the most significant data obtained from the trial was the patient dose and image quality 

data. The ACRIN-limited DBT imaging mean glandular dose (MGD) at Sites A and B were 4.94 

mGy and 5.29 mGy, respectively, with both below the 6-mGy MSQA requirement.  The 

ACRIN-full DBT MGD was 6.35 mGy and 6.56 mGy at Site A and B, respectively.  The 

standard-FFDM MGD was 4.81 mGy and 3.52 mGy at Site A and B, respectively. The ACRIN-

limited DBT MGD did not differ significantly from standard-DM at Site A (p=0.10) but was 

greater than standard-FFDM at Site B (p<0.01).  

 

Conclusions and Relevance: 

 

In our small prospective trial, we showed no statistical difference between the screening call-

back rate from combination FFDM/DBT imaging compared to FFDM imaging alone. Instead, 

we showed that the variability between readers in the call-back rates was greater than the 

difference between the modalities of FFDM/DBT and FFDM alone imaging. The information 

gained from this small prospective trial will be critically important in planning future trials 

comparing emerging imaging modalities, particularly trials of a paired imaging of patients. To 

overcome inter-reader variability, it is critical that the number of readers and the number of cases 

read by each reader in each arm of the trial be balanced so any real difference in modalities will 

not be lost due to unbalanced readers (reading too many cases in one arm of the trial compared to 

the number of cases in the other arm read by the same reader) and reader variability. Finally, 

from the dose and image quality data, it is clear that the proposed ACRIN low-dose combination-

DM/DBT screening is achievable at mean glandular doses that are comparable to the dose of 

routine FFDM screening mammography.   

 

 

18. Extent of Clinical Activities Initiated and Completed.  Items 18(A) and 18(B) should be 

completed for all research projects.   If the project was restricted to secondary analysis of 

clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should 

be “No.” 

 

18(A) Did you initiate a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

     X Yes  

______No  

 

18(B) Did you complete a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  
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     X Yes  

______No  

 

If “Yes” to either 18(A) or 18(B), items 18(C) – (F) must also be completed.  (Do NOT 

complete 18(C-F) if 18(A) and 18(B) are both “No.”) 

 

18(C) How many hospital and health care professionals were involved in the research 

project? 

     11 Number of hospital and health care professionals involved in the research 

project 

 

18(D) How many subjects were included in the study compared to targeted goals? 

 

    550    Number of subjects originally targeted to be included in the study 

    558     Number of subjects enrolled in the study 

 

Note: Studies that fall dramatically short on recruitment are encouraged to 

provide the details of their recruitment efforts in Item 17, Progress in Achieving 

Research Goals, Objectives and Aims. For example, the number of eligible 

subjects approached, the number that refused to participate and the reasons for 

refusal. Without this information it is difficult to discern whether eligibility 

criteria were too restrictive or the study simply did not appeal to subjects. 

 

18(E) How many subjects were enrolled in the study by gender, ethnicity and race? 

 

Gender: 

     0    Males 

   558  Females 

     0    Unknown 

 

Ethnicity: 

     9    Latinos or Hispanics 

   547  Not Latinos or Hispanics 

     2    Unknown 

 

Race: 

     1   American Indian or Alaska Native  

     9   Asian  

  252  Blacks or African American 

    0    Native Hawaiian or Other Pacific Islander 

  297  White 

____ Other, specify:      

    1   Unknown 

 
1 Multiple races may be endorsed by a single participant, such that the total over all sum may be   

greater than 100%. 
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18(F) Where was the research study conducted? (List the county where the research 

study was conducted.  If the treatment, prevention and diagnostic tests were offered in 

more than one county, list all of the counties where the research study was 

conducted.) 

 

Philadelphia 

 

19. Human Embryonic Stem Cell Research.  Item 19(A) should be completed for all research 

projects.  If the research project involved human embryonic stem cells, items 19(B) and 

19(C) must also be completed. 

 

19(A) Did this project involve, in any capacity, human embryonic stem cells?  

______Yes  

     X No  

 

19(B) Were these stem cell lines NIH-approved lines that were derived outside of 

Pennsylvania? 

______Yes  

______ No  

 

19(C) Please describe how this project involved human embryonic stem cells:  

 

 

20. Articles Submitted to Peer-Reviewed Publications.  

 

20(A) Identify all publications that resulted from the research performed during the funding 

period and that have been submitted to peer-reviewed publications.  Do not list journal 

abstracts or presentations at professional meetings; abstract and meeting presentations should 

be listed at the end of item 17.  Include only those publications that acknowledge the 

Pennsylvania Department of Health as a funding source (as required in the grant 

agreement). List the title of the journal article, the authors, the name of the peer-reviewed 

publication, the month and year when it was submitted, and the status of publication 

(submitted for publication, accepted for publication or published.).  Submit an electronic 

copy of each publication or paper submitted for publication, listed in the table, in a PDF 

version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include 

the number of the research project, the last name of the PI, and an abbreviated title of the 

publication.  For example, if you submit two publications for Smith (PI for Project 01), one 

publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04), 

the filenames would be:  

Project 01 – Smith – Three cases of isolated 

Project 01 – Smith – Investigation of NEB1 deletions 

Project 03 – Zhang – Molecular profiling of aromatase 

Project 04 – Bates – Neonatal intensive care  

If the publication is not available electronically, provide 5 paper copies of the publication.   
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Note:  The grant agreement requires that recipients acknowledge the Pennsylvania 

Department of Health funding in all publications.  Please ensure that all publications listed 

acknowledge the Department of Health funding. If a publication does not acknowledge the 

funding from the Commonwealth, do not list the publication. 

 

Title of Journal 

Article: 

Authors: Name of Peer-

reviewed 

Publication: 

Month and 

Year 

Submitted: 

Publication 

Status (check 

appropriate box 

below): 

 

1. 

 

   Submitted 

Accepted 

Published 

 

2. 

 

   Submitted 

Accepted 

Published 

 

3. 

 

   Submitted 

Accepted 

Published 

 

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications 

in the future?   

 

Yes  X  No__________ 

 

If yes, please describe your plans:   

   

 A manuscript is presently being prepared for submission to Academic Radiology that will 

address the methodologic aspects of the trial. 

 

 A number of the abstracts relating to Aim 3.2.5 are in preparation for submission to peer-

reviewed journals. 

 

 

21. Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.  

Describe the outcome, impact, and effectiveness of the research project by summarizing its 

impact on the incidence of disease, death from disease, stage of disease at time of diagnosis, 

or other relevant measures of outcome, impact or effectiveness of the research project.  If 

there were no changes, insert “None”; do not use “Not applicable.”  Responses must be 

single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE 

INSTRUCTIONS.  There is no limit to the length of your response.  

 

Screening mammography has been extensively criticized for the high rate of false positive 

interpretations, a subgroup of which is the recall of patients for additional diagnostic imaging 

for "pseudolesions" or superimpositions of normal tissue, perceived on screening 

mammography to be potentially significant lesions that on additional imaging prove to be 

normal. With competing parameters of specificity and sensitivity, mammographic screening 
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must both limit missed cancers and reduce false positive call-backs. Tomosynthesis, a new 

emerging technology that allows the 3D reconstruction of images, has shown early evidence 

suggesting that it could significantly reduce the rate of false positive recalls from screening 

without a loss of sensitivity or breast cancer detection.  

 

There are few published trials on breast cancer screening with tomosynthesis partly because 

the optimal procedural metrics for tomosynthesis have not been fully defined. Manufacturers 

have different platforms that offer different views, different angles, and different dose and 

exposure levels. The exact number of tomosynthesis views of the mediolateral-oblique 

(MLO) view only or both MLO and cranio-caudal (CC) tomosynthesis views varies while the 

screening imaging sequence with or without 2D digital mammography remains controversial. 

This disparity in image number and image acquisition parameters may alter the balance 

between specificity and sensitivity and significantly affect radiation dose. The expected 

outcome of this research is to show that the incorporation of tomosynthesis in the screening 

paradigm can reduce the number of false positive interpretations without a loss of cancer 

detection. This improvement in screening specificity must be gained while limiting both the 

number of imaging views and the radiation dose to the patient. 

 

Our small, pilot trial has shown that we can limit the dose of combination tomosynthesis 

imaging without significant impact on outcomes. Unfortunately, while we did not show a 

statistically significant reduction in call-back from screening, our ongoing research has 

shown not only a statistically significant reduction in call back but also a significant increase 

in cancer detection (statistically significant in women under age 50 years). There is a clear 

need for balance of dose with image quality on the impact on patient outcomes. The early 

data from the ACRIN PA has helped address some of the dose issues and hopefully our 

ongoing work with tomosynthesis and the larger, multi-center TMIST trial will help further 

optimize the imaging modality so that evidence-based recommendation for improved 

screening will be possible. 

 

 

22. Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and 

Treatment.  Describe major discoveries, new drugs, and new approaches for prevention, 

diagnosis and treatment that are attributable to the completed research project. If there were 

no major discoveries, drugs or approaches, insert “None”; do not use “Not applicable.”  

Responses must be single-spaced below, and no smaller than 12-point type. DO NOT 

DELETE THESE INSTRUCTIONS.  There is no limit to the length of your response. 

 

None. 

 

23. Inventions, Patents and Commercial Development Opportunities. 
 

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35 

of the United States Code, conceived or first actually reduced to practice in the performance 

of work under this health research grant?  Yes   No X  

 

If “Yes” to 23(A), complete items a – g below for each invention. (Do NOT complete items 
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 a - g if 23(A) is “No.”) 

 

a. Title of Invention:   

 

b. Name of Inventor(s):   

 

c. Technical Description of Invention (describe nature, purpose, operation and physical, 

chemical, biological or electrical characteristics of the invention):   

 

d. Was a patent filed for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

 

If yes, indicate date patent was filed:   

 

e. Was a patent issued for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

If yes, indicate number of patent, title and date issued:   

Patent number:   

Title of patent:   

Date issued:   

 

f. Were any licenses granted for the patent obtained as a result of work performed under 

this health research grant?  Yes   No    

 

If yes, how many licenses were granted?    

 

g. Were any commercial development activities taken to develop the invention into a 

commercial product or service for manufacture or sale?  Yes  No    

 

If yes, describe the commercial development activities:   

 

23(B) Based on the results of this project, are you planning to file for any licenses or patents, 

or undertake any commercial development opportunities in the future?  

 

Yes_________ No  X  

 

If yes, please describe your plans: 

 

 

24.  Key Investigator Qualifications.  Briefly describe the education, research interests and 

experience and professional commitments of the Principal Investigator and all other key 

investigators.  In place of narrative you may insert the NIH biosketch form here; however, 

please limit each biosketch to 1-2 pages.  For Nonformula grants only – include information 
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for only those key investigators whose biosketches were not included in the original grant 

application. 
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BIOGRAPHICAL SKETCH 

 
NAME 

Mitchell D. Schnall, M.D., Ph.D. 

POSITION TITLE 

Professor of Radiology 

eRA COMMONS USER NAME  

schnallm 

EDUCATION/TRAINING   

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 
MM/YY FIELD OF STUDY 

University of Pennsylvania BA 1981 Physics 

University of Pennsylvania MD 1986 Medicine 

University of Pennsylvania PhD 1986 Biophysics 
 

A. Personal Statement 

Dr. Schnall is the Eugene P Pendergrass Professor of Radiology, and the Chair of the Radiology 

Department at the Perelman School of Medicine at the University of Pennsylvania.  Dr. Schnall 

is an international leader in translational biomedical imaging research.  Through his career he has 

worked across the interface between basic imaging science and clinical medicine.  His work has 

led to fundamental changes in the imaging approaches to breast and prostate cancer.  In addition, 

he has had a significant influence on emerging technologies such as optical imaging.  Dr. Schnall 

has played a critical role in efforts to organize cancer clinical and translational imaging research 

in the US. He has been the principal investigator of numerous team science initiatives.  He 

served as ACRIN Deputy Chair from 1999-2007 and in 2008 assumed the role of ACRIN Chair.  

Among the important trials ACRIN completed under his leadership is the landmark National 

Lung Cancer Screening trial that demonstrated the ability of low done lung cancer screening to 

reduce lung cancer mortality by 20% in high risk patients.  Dr. Schnall has been elected as a 

member of the American Society for Clinical Investigation, Association of American Physicians 

and the IOM. He has been selected to serve as Co-Chair of the merged ECOG-ACRIN Cancer 

Research group and is ideally positioned to ensure ECOG-ACRIN support of this proposed 

project. 
 

B. Positions and Honors 
 

Positions and Employment 

2012 Eugene P. Pendergrass Professor of Radiology, of Pennsylvania School of Medicine, 

Phila. 

2008-    American College of Radiology Imaging Network (ACRIN) –Chair  

2004-08  American College of Radiology Imaging Network (ACRIN) – Deputy Chair 

2002    Professor of Radiology 

2001       Matthew J. Wilson Professor of Research Radiology 

1998 Associate Professor with tenure 

1994 Associate Professor, Department of Radiology, University of Pennsylvania (UP) 

School of Medicine, Philadelphia, PA 

1991 Assistant Professor, Department of Radiology, UP School of Medicine, Phila., PA  

1987 Assistant Instructor, Department of Radiology UP School of Medicine, Phila., PA  

1987 Radiology Resident, Department of Radiology, Hospital of the UP, Philadelphia., PA 

1986-87 Medical Internship, Lankenau Hospital, Wynnewood, PA 
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1982-86 NIH Medical Scientist Training Program Fellowship, Univ. of PA, Philadelphia, PA 
 

Honors 

1979 Benjamin Franklin Scholar, University of Pennsylvania 

1980 University Scholar, University of PA 

1981 Phi Beta Kappa 

1982 William E. Stephens Physics Award, University of Pennsylvania 

1982 Summa Cum Laude graduate, University of Pennsylvania 

1985 Alpha Omega Alpha Medical Honor Society 

1986 Sigma Xi Outstanding Science PhD Thesis Award, University of Pennsylvania 

1989 Chief Resident, Department of Radiology, University of Pennsylvania 

1989 Outstanding Paper Award, Society of Uroradiology 

1992 Lauterber Award, Society of Computed Body Tomography and MR 

1992RSNA Scholars Award 

1999              Luigi Mastroianni Clinical Innovator Award 

2008  The American Society for Clinical Investigation (ASCI) 

2009  The Association of American Physicians (AAP) 

2010  Fellow in the American College of Radiology 

2012 Elected to the IOM 
 

C. Selected recent Peer-reviewed Publications  

Carton AK, Gavenonis SC, Currivan JA, Conant EF, Schnall MD, Maidment AD.  Dual-energy 

contrast-enhanced digital breast tomosynthesis – a  feasibility study.  Br J Radiol. 2009 June 

8. (PMID: 19505964) 

Zheng Y and Englander, E, Baloch S, Zacharaki EI, Fan Y, Schnall MD, Shen D.  STEP: 

Spatiotemporal enhancement pattern for MR-based breast tumor diagnosis.  Med. Phys. July 

2009; 36 (7): 3192-3204. (PMID: 19673218) 

Weinstein SP, Localio AR, Conant EF, Rosen M, Thomas KM, Schnall MD.  Multimodality 

screening of high-risk women: a prospective cohort study.  J Clin Oncol, Dec. 2009; 27(36): 

6124-8. (PMID: 19884532) 

Tchou J, Sonnad SS, Bergey MR, Basu S, Tomaszewski J, Alavi A, Schnall M.  Degree of 

tumor FDG uptake correlates with proliferation index in triple negative breast cancer.  Mol 

Imaging Biol. 2010 Dec;12(6):657-62. (PMID: 20012701) 

Busch DR, Guo W, Choe R, Durduran T, Feldman MD, Mies C, Rosen MA, Schnall MD, 

Czerniecki BJ, Tchou J, DeMichele A, Putt ME, Yodh AG.  Computer aided automatic 

detection of malignant lesion in diffuse optical mammography.  Med Phys, Apr 2010; 37(4): 

1840-9. (PMID: 20443506) 

Weinstein SP, Hanna LG, Gatsonis C, Schnall MD, Rosen MA, Lehman CD.  Frequency of 

malignancy seen in probably benign lesions of contrast-enhanced breast MR imaging: 

findings from ACRIN 6667.  Radiology, Jun 2010; 255(3): 731-7. (PMID: 20501712) 

National Lung Screening Trial Research Team.  N Engl J Med, August 4, 2011; 365(5); 395-409 

(PMID: 21714641 ) 

Hylton NM, Blume JD, Bernreuter WK, Pisano ED, Rosen MA, Morris EA, Weatherall PT, 

Lehman CD, Newstead GM, Polin S, Marques HS, Esserman LJ, Schnall MD; ACRIN 6657 

Trial Team and I-SPY 1 TRIAL Investigators. Locally advanced breast cancer: MR imaging 

for prediction of response to neoadjuvant chemotherapy--results from ACRIN 6657/I-SPY 

TRIAL. Radiology. 2012 Jun;263(3):663-72. (PMID:22623692 )

http://www.ncbi.nlm.nih.gov/pubmed?term=Blume%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernreuter%20WK%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Pisano%20ED%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Rosen%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Weatherall%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehman%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Newstead%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Polin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Marques%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Esserman%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=Schnall%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=22623692
http://www.ncbi.nlm.nih.gov/pubmed?term=ACRIN%206657%20Trial%20Team%20and%20I-SPY%201%20TRIAL%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=ACRIN%206657%20Trial%20Team%20and%20I-SPY%201%20TRIAL%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/22623692
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   BIOGRAPHICAL SKETCH  

  
NAME  
Emily F. Conant  

POSITION TITLE  
Professor of Radiology 

eRA COMMONS USER NAME  
ECONANT 

POSITION TITLE  
Professor C-E 

EDUCATION/TRAINING  
        INSTITUTION AND LOCATION DEGREE   

(if applicable) 
YEAR(s) FIELD OF STUDY 

University of Vermont B.A. 1976 Zoology 

University of Pennsylvania, Phila, PA M.D. 1980 Medicine 

Graduate Hospital Phila., PA intern 1984-1985 Medicine 

Hospital of the University of Pennsylvania, 

Philadelphia, PA 

Resident 

Fellow 

1985-1989 Radiology 

Breast and Pulmonary 
  

A. Personal Statement: As a Professor of Radiology and the Chief of the Breast Imaging in the 

Department of Radiology at the University of Pennsylvania, I have a longstanding commitment 

to excellence in patient communication, education and clinical care. My research has been 

focused on multimodality breast imaging research with a recent emphasis on the quantitative 

analysis of breast density and texture as a predictor of risk and screening outcomes. I have been a 

P.I. on a number of federally and privately funded research projects including the ACRIN PA 

grant comparing call backs from digital breast tomosynthesis with those from conventional 

digital mammography and the subproject 1 of the PROSPR grant entitled “Comparative 

Effectiveness of Digital Breast Tomosynthesis”. Previously, I was the site PI for the DMIST 

study, a GE screening tomosynthesis trial and the screening subproject of the PO1, Evaluation of 

Multimodality Breast Imaging (P.I. M. Schnall). In addition, we have a very active lab lead by 

Despina Kontos, PhD which focuses on quantitative multimodality imaging assessment to 

address the clinical issues of personalized screening, lesion characterization and cancer staging.  
 

B. Positions and Honors.  
 

Positions and Employment 

1985-1989 Assistant Instructor, Department of Radiology, University of Pennsylvania 

1988-1989 Fellowship-Concentration Year Pulmonary & Breast Imaging, Hospital of the 

University of Pennsylvania, Philadelphia, PA 

1989-1997 Staff Radiologist, Thomas Jefferson University Hospital 

1990-1996 Assistant Professor, Department of Radiology, Thomas Jefferson University 

Hospital 

1996-1997 Associate Professor of Radiology, Thomas Jefferson University Hospital 

1997-present Attending Staff, Department of Radiology, University of Pennsylvania School of 

Medicine 

1997-present Active Staff, Department of Radiology, Presbyterian Medical Center 

1998-2005 Associate Professor of Radiology at the Hospital of the University of 

Pennsylvania 

2005-present Professor of Radiology at the Hospital of the University of Pennsylvania 

2009-2012 

 

2012-present 

Associate Chair of Clinical Operations, Department of Radiology, University of 

Pennsylvania Medical Center 

Vice Chair of Faculty Development, Department of Radiology, University of 

Pennsylvania 
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Other Experience and Professional Memberships 
1990-present Radiological Society of North America    

1994-present Society of Breast Imaging 

1996-present American Roentgen Ray Society 

1997-present IDMG-International Digital Mammography Development Group 

1998-present ACRIN-NCI, Breast Committee 

2000-present ACRIN-NCI, Executive Committee for DMIST Trial 

2001-present Breast cancer.org, Professional Advisory Board 

2002-present Radiologic Society of North America Scientific Program Committee, Breast Subcommittee  

2002-present FDA-Radiological Devices, Panel Member 

2003-2007 FDA-General and Plastic Surgery Devices Panel. Review Silicone Breast Implants, Panel  

2003-2008 FDA Radiological Devices Panel, Chair (5 year appointment) 

2005-present NIH-SBIB, Study Panel Member -Grant Reviewer 

2007-present 

2010-present 

2012-present 

Association of University Radiologist (AUR) 

RSNA Public Information and Communications Committee (Committee Member 

Chair, Breast Committee, Radiologic Society of North America, Scientific Program 

  
 

C. Selected recent peer-reviewed publications (in chronological order).  
1. McCarthy AM, Armstrong K, Handorf E, Boghossian L, Jones L, Chen J, Demeter MB, 

McGuire, Conant EF, Domcheck SM: Incremental impact of breast cancer SNP panel on 

risk classification in a screening population of white and African-American women. 

Breast Cancer Res Treat 138(3): 889-98, April 2013  

2. Pati S, Reum J, Conant E, Tuton LW, Scott P, Abbuhl S, Grisso JA: Tradition meets 

innovation: Transforming academic medical culture at the University of Pennsylvania's 

Perelman School of Medicine. Acad Med 88(4), April 2013. 

3. Rauscher GH, Khan JA, Berbaum ML, Conant EF: Potentially missed detection with 

screening mammography: does the quality of radiologist's interpretation vary by patient 

socioeconomic advantage/disadvantage? Annals of Epidemiology 23(4): 210-214, April 

2013  

4. Daye D, Keller B, Conant EF, Chen J, Schnall MD, Maidment ADA, Kontos D: 

Mammographic parenchymal patterns as an imaging marker of endogenous hormonal 

exposure: A preliminary study in high-risk population. Academic Radiology 20(5): 635-

46, May 2013  

5. Keller BM, Nathan DL, Gavenonis SC, Chen J, Conant EF, Kontos D: Reader 

variability in breast density estimation from full-field digital mammograms: The effect of 

imaging post-processing on relative and absolute measures. Academic Radiology 20(5): 

560-8, May 2013  

6. S. Wu, S.P. Weinstein, E.F. Conant, M.D.Schnall, D.Kontos: Automated chest wall line 

detection for whole-breast segmentation in sagittal breast MR images. Medical Physics 

(in press).  

7. S. Wu, S.P. Weinstein, E.F. Conant, D. Kontos: Automated fibroglandular tissue 

segmentation and volumetric density estimation in breast MRI using an atlas-aided fuzzy 

C-means method Medical Physics 40(12), Medical Physics (in press).  
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BIOGRAPHICAL SKETCH 
 

NAME 

Debra Copit 
POSITION TITLE 

Assistant Professor of Radiology, Jefferson 

Medical College 

Director, Breast Imaging, Albert Einstein 

Healthcare 

eRA COMMONS USER NAME (credential, e.g., agency 
login) 

 

EDUCATION/TRAINING   

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 
MM/YY FIELD OF STUDY 

University of Pennsylvania, Phila, PA BA 1985 Anthropology 

Jefferson Medical College, Phila., PA MD 1989 Medicine 

Albert Einstein Med. Cntr., Phila., PA Residency 1990-93 Diagnostic Radiology 

UT - SouthwesternMed. Cntr, Dallas, TX Residency 1993-94 Diagnostic Radiology 

Baylor-Komen Breast Center, Dallas, TX Fellowship 1994-95 Breast Imaging 
 

B. Personal Statement 

My research interests pertain to the field of breast imaging. I have focused on clinical research 

during my tenure of director of breast imaging since 1995. Most recently my research interest 

has been the evolving field of digital breast tomosynthesis. I have received several industry-

sponsored grants to investigate tomosynthesis as it pertains to the extent of disease in patients 

recently diagnosed with breast cancer.  I am also involved with a multi-institutional trial of 

tomosynthesis in the screening population 
 

B. Positions and Honors 

Positions 

1995-  Staff Radiologist, Albert Einstein Medical Center, Philadelphia, PA 

1995-  Director, Harold J. Isard, MD, Breast Imaging Center, Marion-Louise Saltzman 

Women's Center, Albert Einstein Medical Center, Philadelphia, PA 

1995-  Courtesy Staff Radiologist, Moss Rehabilitation Hospital, Philadelphia, PA 

1997-2000 Assistant Professor of Diagnostic Imaging, Temple University School of 

Medicine, Philadelphia, Pennsylvania 

1998-2004 Staff Radiologist, Intensiva Hospital of Philadelphia/Albert Einstein Medical 

Center, Philadelphia, Pennsylvania 

2000-  Assistant Professor of Radiology, Jefferson Medical College, Thomas Jefferson 

University, Philadelphia, Pennsylvania 

Honors and Awards 

1986  NIH Grant for Medical Student Research in Reproductive Immunology, Jefferson 

Medical College, Philadelphia, Pennsylvania 

1986  Representative for Jefferson Medical College at the Association of American 

Medical Colleges, New Orleans, Louisiana 

1989  Obstetrics/Gynecology Award, Jefferson Medical College, Philadelphia, PA 

1989  Class Rank:  Top 5% of graduating class of 1989, Jefferson Medical College,  

1997  Selected to attend Picker-AUR Academic Faculty Development Program, held 

during annual meeting of Association of University Radiologists, 

Dallas, Texas,  

2008  Outstanding Educator Award, Albert Einstein Medical Center 

2012  Founders Award, Living Beyond Breast Cancer Organization 
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Professional Societies 

American Board of Radiology 

2010:    Examiner, Oral Board Examinations, Breast Radiology Section  

American College of Radiology  

2009:   Alternate Counselor 

1998:  Clinical Image Reviewer, Ultrasound Guided Breast Biopsy Accreditation Prog. 

2000:   Clinical Image Reviewer/Committee Member, Breast Ultrasound Accredit. Prog. 

American Roentgen Ray Society 

2011-2013: Reviewer, Educational Exhibits for Annual Meeting 

2011-2013 Member of the Subcommittee for Breast Imaging for Annual Meeting 

2012-  Reviewer, Scientific Exhibits for Annual Meeting 

2012-2013 Moderator, Scientific Session/ Breast Imaging Section, Annual Meeting  

2013-2014  Reviewer, Scientific Exhibits for Annual Meeting 

Pennsylvania Radiological Society 

1992-93 Vice Chairman, Resident Section  

Philadelphia Roentgen Ray Society 

1992-93 President, Resident Section 

2006-  Member, Board of Directors 

2006-10 Chairman, Education Program Committee 

2006-  Member, Budget Committee  

2010-  Chair, Membership Committee 

2010-  Member, Executive Committee  

Radiological Society of North America 

1997  Reviewer of Scientific Exhibits at Annual Meeting 

2012  RSNA Public Information Committee 

2012  RSNA Public Information Advisors Network 

American Institute of Ultrasound in Medicine 

2012-  Reviewer 

Membership on Advisory Boards: 

2006  Member, Medical Advisory Board, “Living Beyond Breast Cancer,”  

2007  Member, Advisory Board, “iCare Issues and Advoc. Prog.,” iVillage, NBC Univ. 

2007  Member, Healthcare Advisory Board, “Komen Philadelphia Affiliate”  

2011  Member, Hologic Scientific Advisory Board 

Editorial Positions: 
1998 -   Reviewer, RadioGraphics 

2005 -   Reviewer, AJR - American Journal of Roentgenology 

Committees at Albert Einstein Healthcare Network/Jefferson Health System: 
1995-2001 Cancer Committee, Albert Einstein Healthcare Network (AEHN) 

1997-  Education Committee, Department of Radiology, AEHN 

1997-1998 Saltzman Women's Center Steering Committee, AEHN 

1998  Saltzman Women's Center Advisory Committee, AEHN 

2000-  Radiology Information Systems (RIS) Strategic Planning Committee, AEHN 

2007  Innovative Program Allocation Committee, Albert Einstein Society, AEHN 

2007-  Eakins Legacy Committee, Jefferson Health System 

2007  Board Marketing Committee, AEHN 

2009-  Chair, Physician Leadership Committee of the Albert Einstein Society, AEHN 
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.BIOGRAPHICAL SKETCH 

 
NAME 

Gatsonis, Constantine 
POSITION TITLE 

Henry Ledyard Goddard University Professor and 

Chair, Department of Biostatistics, School of 

Public Health, Brown University 
eRA COMMONS USER NAME (credential, e.g., agency 
login) 

CGATSONIS 
EDUCATION/TRAINING   

INSTITUTION AND LOCATION 
DEGREE 
(if applicable) 

MM/YY FIELD OF STUDY 

Princeton University B.A. 1976 Mathematics (Magna cum laude) 

Cornell University M.S. 1978 Mathematics 

Cornell University Ph.D. 1981 Mathematical Statistics 
 

A. Personal Statement 

I have worked on the evaluation of diagnostic tests and imaging biomarkers for the past 

twenty five years, with a major focus on the clinical evaluation of modalities for diagnosis, 

prediction, and screening. My research spans the spectrum of evidence-based diagnostic 

medicine and addresses both methodology and subject matter. I have developed statistical 

methods for the analysis of variability in diagnostic accuracy, the analysis of correlated ROC 

data, the design of reader studies, the group sequential design for ROC studies, and the properties 

of predictive ROC curves. I have also developed and applied hierarchical regression models to 

the analysis of variability in diagnostic performance among radiologists and institutions, to meta-

analysis of studies of diagnostic test performance and to the analysis of variations in the 

utilization, outcomes, and quality of health care.  

I am the founding Network Statistician of the American College of Radiology Imaging 

Network (ACRIN) and continue to serve in this leadership role since 1999. With the recent 

formation of ECOG-ACRIN, I serve as a Group Statistician for the combined collaborative 

group, which conducts clinical studies across the spectrum of cancer care. The current portfolio 

of RCTs includes studies of imaging for the early detection, diagnosis, and management of 

cancer in every major organ. I am the lead statistician for several current and past ACRIN 

randomized trials, including the Digital Mammography Imaging Screening Trial (DMIST) and 

the National Lung Screening Trial (NLST). I am also the director of the Biostatistics Core for the 

Detection of Early Lung Cancer for Military Personnel (DECAMP) consortium, recently funded 

by DOD to develop and validate molecular biomarkers and integrate them with imaging 

biomarkers in order to develop tools for the early detection of lung cancer. I am a participant in 

the Quantitative Imaging Biomarkers Alliance (QIBA) of the Radiology Society of North 

America and contribute regularly to its work on imaging biomarker validation.  
 

B. Positions and Honors 

Academic Appointments: 

1980-1983 Assistant Professor of Statistics, Rutgers University (New Brunswick) 

1983-1988 Assistant Professor of Mathematics and Statistics, University of MA (Amherst) 

1986-1988 Visiting Assistant Professor of Statistics, Carnegie-Mellon University 

1988-1993 Assistant Professor of Biostatistics, Dept of Health Care Policy, Harvard Medical 

School (HMS), and Dept of Biostatistics, Harvard School of Public Health  

1993-1994 Associate Professor of Biostatistics, Dept of Health Care Policy, HMS  and 

Dept of Biostatistics, Harvard School of Public Health 
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1995-1999 Associate Professor (Tenured), Dept of Community Health (Biostatistics), Brown 

University 

1999-  Professor, Dept of Public Health (Biostatistics), Brown University 

2006- 2111 Head, Biostatistics Section, Dept of Comm. Health, Brown University 

2011-   Chair, Department of Biostatistics, School of Public Health, Brown University 
 

Related Professional Experience: 

1995 -  Director, Center for Statistical Science, Brown University 

1999 -   Network Statistician, American College of Radiology Imaging Network 

1999 -    Founding Editor-in-Chief, Health Services and Outcomes Research Methods 

1988-1996   Group Statistician, Radiologic Diagnostic Oncology Group (RDOG) 

1994-1998  Member, HSDG Study Section, Agency for Health Care Policy Research 

1993- 2004  Co-Editor, Case Studies in Bayesian Statistics, New York, Springer Verlag 

1995 Program Chair, 1995 Intern. Conference on Health Policy Research, Boston, Mass 

1999 -  Editorial Board Member, Academic Radiology 

1996- 2005  Editorial Board Member: Statistics in Medicine, Medical Decision Making 

1997   Chair, Section on Health Policies Statistics, American Statistical Association 

1997-   Consultant, Center for Devices & Radiological Health, FDA 

1999- 2004 Member, Technical Expert Panels, HCFA/CMS 

2000-   Member, Steering Committee, Standards for Reporting of Diagnostic Accuracy  

2001- 2004  Member, Institute of Medicine, Immunization Safety Review Committee 

2003 – 2012 Associate Editor Clinical Trials, Bayesian Analysis 

2005-  Co-Director, RSNA Clinical Trials Methodology Workshop 

2006 -  2010 Member, Committee on Applied and Theoretical Statistics, National Academies 

2007 - 2009 Co-Chair, Committee on the Needs of the Forensic Sciences Community, 

National Academies 

2008-   Associate Editor, Annals of Applied Statistics 

2008- 2009 Member, Committee on the Reduction of False Positives in CT Checked Baggage  

  Scans, NAS 

2009  Member, Committee on Comparative Effectiveness Research Prioritization, IOM. 

2011 Member, Scientific Standards for Studies on Reduced Risk Tobacco Products, 

IOM 

2001 -   Member, Board on Mathematical Sciences and their Applications, NAS 

2012 -   Member, Committee on National Statistics, NAS 

2012 -   Chair, Committee on Applied and Theoretical Statistics, National Academies 

2013 - Member, Committee to Evaluate the Dept. of Veterans Affairs Mental Health 

Services, IOM 

Honors: 

1976  Phi Beta Kappa 

1997  Elected Fellow, Association for Health Services Research.  

1998   Elected Fellow, American Statistical Association  

2003 (June) Spinoza Visiting Professor, Amsterdam Medical Center, Netherlands 
 

C. Selected recent peer-reviewed publication  

1. Divgi CR, Uzzo RG, Gatsonis C, Bartz R, Treutner S, Yu JQ, Chen D, Carrasquillo JA, 

Larson S, Bevan P, Russo P. Positron emission tomography/computed tomography 

identification of clear cell renal cell carcinoma: results from the REDECT trial. J Clin Oncol. 

2013 Jan 10;31(2):187-9 
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BIOGRAPHICAL SKETCH 

NAME 

Despina Kontos, Ph.D. 
POSITION TITLE 

Assistant Professor 

eRA COMMONS USER NAME    DKONTOS 

EDUCATION/TRAINING   

INSTITUTION AND LOCATION 
DEGREE 

(if applicable) 
YEAR(s) FIELD OF STUDY 

University of Patras, Greece B.S. CEng 2000 Comp. Engin./Informatics 

Temple University, Philadelphia, PA M.Sc. 2003 Computer/Infor. Sciences 

Temple University, Philadelphia, PA Ph.D. 2006 Computer/Infor.Sciences 
Univ. of Pennsylvania, Philad., PA Postdoctoral 2006-

2008 

Radiology 

Univ. of Pennsylvania, Philad., PA Certificate  2007-

2009 
Biostatistics/Epidemiology 

A. Personal Statement 

I am a quantitative scientist with training in radiologic breast imaging research, clinical 
epidemiology, and biostatistics. My training and research experience to date has provided me 
with a strong background on biomedical image analysis, multi-parametric image feature 
extraction and pattern analysis for medical imaging. The Computational Breast Imaging 
Group (CBIG), my research lab at Penn, is a research group within the Breast Imaging 
Division and the Center for Biomedical Image Computing and Analytics of the Radiology 
department at the University of Pennsylvania. My vision is to act as a translational catalyst 
between computational imaging science and clinical breast cancer research by integrating image 
analysis, pattern recognition and data mining in clinically relevant breast imaging applications. 
Specifically, I am developing a rigorous research program to investigate the role of imaging as 
a quantitative biomarker for improving personalized clinical decisions for breast cancer 
screening, prognosis, and treatment. My group collaborates with faculty in Radiology, the 
Abramson Cancer Center, the Institute for the Translational Medicine and Therapeutics 
(ITMAT), and the Center for Clinical Epidemiology and Biostatistics (CCEB). Affiliated faculty 
includes experts in informatics, medical physics, genetics, pathology, oncology, biostatistics, 
epidemiology and primary care. In relation to this grant application, I have extensive experience 
in breast tomosynthesis and digital mammography image analysis for breast density and 
parenchymal texture estimation. I have also conducted pioneering pilot studies in evaluating 
these imaging features in breast cancer risk assessment. My multi-disciplinary training and 
research experience coupled by my demonstrated motivation and leadership skills place me in a 
uniquely qualified position to successfully lead this project as a Principal investigator. 

B. Positions and Honors 

Positions: 

2006 – 2008 Postdoctoral Fellow, Univ. of Pennsylvania (UP), Dept. of Radiology, 

Philadelphia, PA 

2008 – 2010 Research Associate, UP Dept. of Radiology, Philadelphia, PA  

2010 – 2013 Research Assistant Professor, UP Dept. of Radiology, Philadelphia, PA 

2013 – present Assistant Professor (tenure-track), UP Dept. of Radiology, Philadelphia, PA 
 

Honors: 

1995 Highest Distinction Scholarship - 1st in the national university admittance exams, 

Computer Engineering and Informatics Department, University of Patras, Greece 
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2005 Award for Outstanding Research by a Graduate Student, Temple University 

2006 2nd Best Poster Award, 5th Biomedical Postdoc Research Symposium, UP 

2006 Radiological Society of North America (RSNA) Research Fellowship  

2007 Radiological Society of North America (RSNA) Research Fellow Grant  

2008 Susan G. Komen for the Cure Foundation Postdoctoral Fellowship 

2009 Department of Defense (DOD) Breast Cancer Research Program Concept Award 

2009 Bioengineering Senior Design Award, UP Bioengineering Department 

2010 American Cancer Society (ACS) Research Scholar Award 

2011 Radiological Society of North America Trainee Research Prize, Chicago IL (mentor) 

2011 American College of Radiology (ACRIN) Young Investigator Award 

2012 Best Poster by Scholarship Awardee, The International Cancer Screening Network 

(ICSN) Biennial Meeting, Sydney, Australia 

2012 Scholar-In-Training Award, 2012 CTRC-AACR San Antonio Breast Cancer 

Symposium (mentor) 

2013 Magna Cum Laude Award for Oral Research Presentation, ISMRM Meeting 2013 

(mentor) 

2013 Memorial Award for Outstanding Paper by a radiology Resident, first year Fellow, or 

medical Student, Association of University Radiologists (AUR)  (mentor) 

2014 Eastern Cooperative Oncology Group - ACR Imaging Network (ECOG-ACRIN) 

Young Investigator Award of Distinction for Translational Research 
 

C.  Selected recent publications (selected from 96 journal/conference/abstract 

publications).  

D. Kontos, P.R. Bakic, R. Acciavatti, E.F. Conant, A. D.A. Maidment: A comparative study 

of volumetric and area-based breast density estimation in digital mammography: Results 

from a screening population. Digital Mammography (IWDM), J. Martí et al. (eds.). 

Springer-Verlag, 6136: pp. 378-385, 2010. 

D. Kontos, L. Ikejimba, P.R. Bakic, A.B. Troxel, E.F. Conant, A.D.A. Maidment: Digital 

Breast Tomosynthesis Parenchymal Texture Analysis: Comparison with Digital 

Mammography and Implications for Cancer Risk Assessment. Radiology 261(1): 80-91, 

2011. PMID: 21771961  

A. Ashraf, S. Gavenonis, D. Daye, C. Mies, M. Feldman, M.A. Rosen, and D. Kontos: A 

Multichannel Markov Random Field Framework for Tumor Segmentation with an 

Application to Classification of Gene Expression-based Breast Cancer Recurrence Risk. 

IEEE Transactions on Medical Imaging 32(4):637-48, 2013. PMID: 23008246 

D. Daye, B. Keller, E.F. Conant, J. Chen, M.D. Schnall, A.D. Maidment, D. Kontos: 

Mammographic parenchymal patterns as an imaging marker of endogenous hormonal 

exposure: a preliminary study in a high-risk population. Academic Radiology. 2013 May; 

20(5):635-46. PMID: 23570938 

S. Wu, S.P. Weinstein, E.F. Conant, D. Kontos: Automated fibroglandular tissue 

segmentation and volumetric density estimation in breast MRI using an atlas-aided fuzzy 

C-means method. Medical Physics 40 (12) 2013 (in press). PMID: 24320533 

A.B. Ashraf, D. Daye, S. Gavenonis, C. Mies, M. Feldman, M. Rosen, D. Kontos. 

Identification of intrinsic radio-phenotypes for breast cancer tumors: Preliminary 

associations with gene expression profiles. Radiology 2014 (in press). 
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Chief, Physics Section  
eRA COMMONS USER NAME  
MAIDMENT 

POSITION TITLE  
Associate Professor C-E 

EDUCATION/TRAINING  
        INSTITUTION AND LOCATION DEGREE   

(if applicable) 
YEAR(s) FIELD OF STUDY 

University of Toronto BASc 1987  Engineering Science 

University of Toronto PhD 1993  Medical Biophysics 
  

A. Personal Statement 

I lead an internationally acclaimed research program in the fields of digital mammography and 

digital breast tomosynthesis.  My expertise is in translating novel imaging technologies into the 

clinic, including the development and clinical evaluation of the Fischer Senoscan (Fischer 

Imaging, Denver, CO) - the first clinical digital mammography imaging system.  I have since 

shifted my focus to the clinical evaluation of breast tomosynthesis and development of contrast-

enhanced breast tomosynthesis, including the development and testing of novel nanoparticle 

radiographic contrast agents.  I have been awarded many honors, including winning First Prize at 

the Young Investigators Competition of the International Union for Physical and Engineering 

Sciences in Medicine in 1994, and being named a Fellow of the American Association of 

Physicists in Medicine (FAAPM).  Since arriving at Penn, I have become active in research 

training at undergraduate, graduate and postdoctoral levels.  I am a preceptor for bioengineering 

undergraduates, and currently mentors two doctoral candidates, and one master’s candidate.  I 

am also active in professional continuing education, including editing and co-authoring the 

definitive International Atomic Energy Agency (IAEA) textbook Diagnostic Radiology Physics: 

A Handbook for Teachers and Students.  In 2010, I was awarded the Dean’s Special Teaching 

Award for my role in establishing the HHMI-NIBIB Graduate Training Program in Medical 

Imaging at Penn.  Thus, I have established myself in active leadership role in teaching imaging 

physics.  I have published more than 65 peer-reviewed publications, more than 85 conference 

proceedings papers and more than 100 published abstracts.  I have presented more than 250 

proffered and invited presentations, including the Presidents Symposium of the AAPM in 2004, 

the Plenary Presentation of the SPIE Medical Imaging Conference in 2005, the 8th Annual 

Suntharalingham Lecture at Thomas Jefferson University in 2005, and the opening address of the 

1st International Conference on Radiological Sciences and Technology (Kobe, Japan) in 2011. 
 

B. Positions and Honors. 

Positions and Employment 
 

1993-1994 Instructor of Radiology, Thomas Jefferson University 

1994-2003 Assistant Professor of Radiology, Thomas Jefferson University 

1994-present Honorary Adjunct Assistant Professor, Department of Biomedical Engineering, 

Drexel Univ. 

2003-2008 Assistant Professor of Radiology at the Hospital of the University of 

Pennsylvania, University of Pennsylvania School of Medicine 

2008-present Associate Professor of Radiology at the Hospital of the University of 

Pennsylvania, University of Pennsylvania School of Medicine 
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Other Experience and Professional Memberships 

1985-present Institute of Electrical and Electronic Engineers (IEEE), Member 

1988-present American Association of Physicists in Medicine (AAPM), Member 

1993-present American Association for the Advancement of Science (AAAS), Member 

1994-present American College of Radiology (ACR), Member  

1994-present Association of University Radiologists (AUR), Member 

1994-present Pennsylvania Radiological Society (PRS), Member 

2001-present Medical Image Perception Society (MIPS), Member 
  

Honors 

1990-1993 University of Toronto Open Doctoral Fellowship 

1992 Third Place, Young Investigators Symposium, American Association of 

Physicists in Medicine 

1994 Certificate of Merit, Scientific Exhibit, 82nd Scientific Assembly of the RSNA 

1994 First Place, International Union for Physical and Engineering Sciences in 

Medicine. 

1997 Poster First Prize, World Congress on Medical Physics and Biomed. Engineer. 

1998 Certificate of Merit, Scientific Exhibit, 84th Scientific Assembly of the RSNA 

2003 3rd Prize, Best Poster, 2003 UK Radiological Congress 

2003 1st Prize, Best Physics Poster, 2003 UK Radiological Congress 

2004 Univ. of Pennsylvania, Office of Int’l Affairs, Katholieke Universiteit Leuven 

Travel Grant 

2005 Certificate of Merit, Educational Exhibit, 91st Scientific Assembly of the 

RSNA 

2007 Fellow, American Association of Physicists in Medicine (FAAPM) 

2010 Dean’s Special Teaching Award, University of Pennsylvania, School of 

Medicine 

2011 1st Prize, Best Student Poster (coauthor/mentor of R. Acciavatti), 2011 SPIE 

Medical Imaging Conference 
 

C. Selected peer-reviewed publications (in chronological order). 
 

1.  Bakic, P.R., Carton, A.-K., Kontos, D., Zhang, C., Troxel., A.B., Zhang, C., Maidment, 

A.D.A. (2009). Breast Percent Density: Estimation on Digital Mammograms and Central 

Tomosynthesis Projections.   Radiology 252, 40-49. PMCID: PMC2702470 

2.  Carton, A.-K., Gavenonis, S.C., Currivan, J.A., Conant, E.F., Schnall, M.D., Maidment, 

A.D. (2010), Dual-energy contrast-enhanced digital breast tomosynthesis -- a feasibility 

study. British Journal of Radiology, 83, 344-350. 

3.  Bakic, P.R., Ng, S., Ringer, P., Carton, A.-K., Conant, E.F., Troxel, A.B., Maidment, 

A.D.A. (2010). Validation and optimization of digital breast tomosynthesis 

reconstruction using an anthropomorphic software breast phantom.  In Physics of 

Medical Imaging, Proc. SPIE 7622, eds. Samei, E., Pelc, N. 

4. Carton, A.-K, Bakic, P., Ullberg, C., Derand, H., Maidment, A.D.A. (2011). Development of 

a physical 3D anthropomorphic breast phantom. Medical Physics, 38, 891-896. 

5. Pokrajac, D.D., Bakic, P.R., Maidment, A.D.A. (2012). Optimized generation of high 

resolution breast anthropomorphic software phantoms. Medical Physics. 39(4), 2290-

2302 
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