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WHY FFDM QC?WHY FFDM QC?

•• SFM reduction in mortalitySFM reduction in mortality
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WHY FFDM QC?WHY FFDM QC?

•• SFM reduction in mortalitySFM reduction in mortality
•• Quality affected trialsQuality affected trials

Category  
Mammo 

Sensitivity  

“Pass” 84% 

“Borderline”  73% 

“Fail” 66% 

 

Taplin SH, Rutter CM et al.  AJR 2002; 178:797-804

FN RATE 2.75 times!

WHY FFDM QC?WHY FFDM QC?

•• SFM reduction in mortalitySFM reduction in mortality
•• Quality affected trialsQuality affected trials
•• MQSA improved qualityMQSA improved quality

Courtesy Penny Butler, ACR/ FDA website
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Courtesy Penny Butler, ACR/ FDA website

WHY FFDM QC?WHY FFDM QC?

•• SFM reduction in mortalitySFM reduction in mortality
•• Quality affected trialsQuality affected trials
•• MQSA improved qualityMQSA improved quality
•• FFDM QC must match SFMFFDM QC must match SFM

USA USA -- FFDM UNITS AND FACILITIESFFDM UNITS AND FACILITIES

Courtesy Penny Butler, ACR/ FDA website

DIGITAL QCDIGITAL QC

HISTORY

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

HISTORY SFM QCHISTORY SFM QC

Year  Event  Implications  

80’s MAP ACR, voluntary 

   

   

 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

HISTORY SFM QCHISTORY SFM QC

Year  Event  Implications  

80’s MAP ACR, voluntary 

1992 MQSA (1) Accreditation, (2) 
certified by HHS, (3) on-

site inspections 
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

HISTORY SFM QCHISTORY SFM QC

Year  Event  Implications  

80’s MAP ACR, voluntary 

1992 MQSA (1) Accreditation, (2) 
certified by HHS, (3) on-

site inspections 

Oct 1, 
1994 

FDA All facilities required to 
be certified by FDA 

 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe 2000D  Jan 28, 2000 
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FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe 2000D  Jan 28, 2000 

Fischer  Senoscan Sep 25, 2001 
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FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe 2000D  Jan 28, 2000 

Fischer  Senoscan Sep 25, 2001 

Lorad Digital Breast 
Imager 

 Mar 15, 2002 
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 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe 2000D  Jan 28, 2000 

Fischer  Senoscan Sep 25, 2001 

Lorad Digital Breast 
Imager 

 Mar 15, 2002 

Hologic Selenia Oct 02, 2002 

 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe DS Feb 19, 2004 
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe DS Feb 19, 2004 

Siemens  Novation DR Aug 20, 2004 

   

   
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe DS Feb 19, 2004 

Siemens  Novation DR Aug 20, 2004 

GE Senographe Essential  Apr 11, 2006 

   
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM FDA APPROVALSFFDM FDA APPROVALS

Vendor   
 

Model  
 
FDA Approval  

GE Senographe DS Feb 19, 2004 

Siemens  Novation DR Aug 20, 2004 

GE Senographe Essential  Apr 11, 2006 

Fuji CR Mammography 
Suite 

July 10, 2006 

 

QUALITY MAMMOGRAPHY QUALITY MAMMOGRAPHY 
STANDARDS FINAL RULESTANDARDS FINAL RULE

•• Published Oct 28, 1997Published Oct 28, 1997
•• Required April 28, 1999Required April 28, 1999
•• Digital receptors not in use Digital receptors not in use 
•• FDA could not include FDA could not include 

detailed FFDM QC in rules!detailed FFDM QC in rules!
•• FDA charged responsibility FDA charged responsibility 

of FFDM to manufacturers!of FFDM to manufacturers!

FFDM FACILITY FFDM FACILITY 
ACCREDITATIONACCREDITATION

•• Qualified personnelQualified personnel

•• Appropriate QC testsAppropriate QC tests
•• FFDM clinical imagesFFDM clinical images

•• FFDM phantom imagesFFDM phantom images
•• Dose measurementsDose measurements

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

2007 FDA APPROVED2007 FDA APPROVED
ACCREDITING BODIESACCREDITING BODIES

     

Senographe 2000D     

Fischer Senoscan     

Hologic Selenia     

GE Senographe DS     

Siemens Novation DR     

GE Senographe Essential     

Fuji CR Mammography Suite     
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

20072007FDA APPROVEDFDA APPROVED
ACCREDITING BODIESACCREDITING BODIES

 ACR    

Senographe 2000D X    

Fischer Senoscan X    

Hologic Selenia X    

GE Senographe DS X    

Siemens Novation DR X    

GE Senographe Essential X    

Fuji CR Mammography Suite X    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

2007 FDA APPROVED2007 FDA APPROVED
ACCREDITING BODIESACCREDITING BODIES

 ACR ARK   

Senographe 2000D X X   

Fischer Senoscan X    

Hologic Selenia X X   

GE Senographe DS X X   

Siemens Novation DR X    

GE Senographe Essential X X   

Fuji CR Mammography Suite X X   
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

2007 FDA APPROVED2007 FDA APPROVED
ACCREDITING BODIESACCREDITING BODIES

 ACR ARK IOW  

Senographe 2000D X X X  

Fischer Senoscan X    

Hologic Selenia X X X  

GE Senographe DS X X X  

Siemens Novation DR X  X  

GE Senographe Essential X X X  

Fuji CR Mammography Suite X X X  
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

2007 FDA APPROVED2007 FDA APPROVED
ACCREDITING BODIESACCREDITING BODIES

 ACR ARK IOW TEX 

Senographe 2000D X X X X 

Fischer Senoscan X   X 

Hologic Selenia X X X X 

GE Senographe DS X X X X 

Siemens Novation DR X  X X 

GE Senographe Essential X X X X 

Fuji CR Mammography Suite X X X X 
 

DIGITAL QCDIGITAL QC

HISTORY

TEAM
APPROACH

QC TECHNOLOGISTQC TECHNOLOGIST

•• Need point personNeed point person
•• Experience SFM QCExperience SFM QC

•• PassionatePassionate
•• Professional trainingProfessional training
•• Learning curveLearning curve
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LEAD PHYSICIANLEAD PHYSICIAN

•• Champion of qualityChampion of quality
•• Genuinely interestedGenuinely interested

•• LeaderLeader

QC PHYSICISTQC PHYSICIST

•• KnowledgeableKnowledgeable
•• ExperiencedExperienced

•• ApproachableApproachable
•• OnOn--site / offsite / off--sitesite

CULTURECULTURE

•• OpenOpen
•• InclusiveInclusive

•• CommunicationCommunication
•• Recommend quarterly Recommend quarterly 

meetings 45 minsmeetings 45 mins

DIGITAL QCDIGITAL QC

HISTORY

TEAM
APPROACH

FFDM QC vs
SFM QC

FUNCTIONAL FUNCTIONAL 
COMPONENTSCOMPONENTS

•• (1)  Image Acquisition(1)  Image Acquisition
•• (2)  Image Processing(2)  Image Processing

•• (3)  Image Display(3)  Image Display

SFM: ALL BY FILM!

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

QC TESTS QC TESTS -- ACQUISITIONACQUISITION

ANALOG   

Phantom  

Compression  

Visual Checklist  

Repeat Analysis  
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION
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QC TESTS QC TESTS -- ACQUISITIONACQUISITION

ANALOG  FFDM 

Phantom Phantom 

Compression Compression 

Visual Checklist Visual Checklist 

Repeat Analysis Repeat Analysis 

 Comp Thickness Indicator 

 Artefact evaluation 

 SNR 

 CNR 
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QC TESTS QC TESTS -- ACQUISITIONACQUISITION

ANALOG  FFDM 

Phantom Phantom 

Compression Compression 

Visual Checklist Visual Checklist 

Repeat Analysis Repeat Analysis 

 Comp Thickness Indicator 

 Artefact evaluation 

 SNR 

 CNR 
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

QC TESTS QC TESTS -- PROCESSINGPROCESSING

ANALOG   

Phantom  

Darkroom Cleanliness  

Processor quality control  

Darkroom fog  

Fixer retention  
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

QC TESTS QC TESTS -- PROCESSINGPROCESSING

ANALOG  FFDM 

Phantom Phantom 

Darkroom Cleanliness  

Processor quality control  

Darkroom fog  

Fixer retention  

 Laser printer quality control 

 Artefact evaluation 

 SMPTE 
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

QC TESTS QC TESTS -- DISPLAYDISPLAY

ANALOG   

Viewbox cleanliness  

  

  

  
 

Parikh JR, Fanus D.  JACR 2004; 1:854-860

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

QC TESTS QC TESTS -- DISPLAYDISPLAY

ANALOG  FFDM 

Viewbox cleanliness  

 Soft-copy quality control  

 SMPTE 

 Phantom  
 

Parikh JR, Fanus D.  JACR 2004; 1:854-860

FUNDAMENTAL FUNDAMENTAL 
DIFFERENCESDIFFERENCES

•• SNRSNR
•• CNRCNR

•• ArtefactsArtefacts
•• SCW integritySCW integrity
•• Laser printer integrityLaser printer integrity

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision  

  

  

 

Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision  

Tolerance of certain 
QC failures 

 

  

 

Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision  

Tolerance of certain 
QC failures 

 

Elimination of Wet 
Processor QC 

 

 
Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision Complexity with 
Learning Curve 

Tolerance of certain 
QC failures 

 

Elimination of Wet 
Processor QC 

 

 Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision Complexity with 
Learning Curve 

Tolerance of certain 
QC failures 

Personnel Training 
and Expenses 

Elimination of Wet 
Processor QC 

 

 Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC OPERATIONSFFDM QC OPERATIONS

 
ADVANTAGES  

 
DISADVANTAGES  

Precision Complexity with 
Learning Curve 

Tolerance of certain 
QC failures 

Personnel Training 
and Expenses 

Elimination of Wet 
Processor QC 

Interference with 
Clinical Workflow 

 Parikh JR, Butler P.  Sem Breast Dis 2006; 9(2): 62-69

DIGITAL QCDIGITAL QC

HISTORY

TEAM
APPROACH

FFDM QC vs
SFM QC

VENDORS’
FFDM QC

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
SENOSCAN 

LORAD 
SELENIA 

Laser Printer QC X X X 
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION
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FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
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LORAD 
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Laser Printer QC X X X 
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FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
SENOSCAN 

LORAD 
SELENIA 

Laser Printer QC X X X 

SCW QC X X X 

Visual checklist X X X 
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FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
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 GE 2000D FISCHER 
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LORAD 
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Laser Printer QC X X X 

SCW QC X X X 

Visual checklist X X X 

Radiologist review X X X 
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FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
SENOSCAN 

LORAD 
SELENIA 

Laser Printer QC X X X 

SCW QC X X X 

Visual checklist X X X 

Radiologist review X X X 

Phantom images  X X X 

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
SENOSCAN 

LORAD 
SELENIA 

Laser Printer QC X X X 

SCW QC X X X 

Visual checklist X X X 

Radiologist review X X X 

Phantom images  X X X 

Compression test X X X 

    
  

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 GE 2000D FISCHER 
SENOSCAN 

LORAD 
SELENIA 

Laser Printer QC X X X 

SCW QC X X X 

Visual checklist X X X 

Radiologist review X X X 

Phantom images  X X X 

Compression test X X X 

Artifact (flat field) X X X 
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

    

    

    

    

    

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

    

    

    

    

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

    

    

    

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

Compression thickness indicator    X 

    

\    

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

Compression thickness indicator    X 

MTF  X X  

    

    

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDMFFDM QC FOR DIFFERENT QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

Compression thickness indicator    X 

MTF  X X  

Automatic optimization X   
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MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC FOR DIFFERENT FFDM QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

Compression thickness indicator    X 

MTF  X X  

Automatic optimization X   

SMPTE pattern X X X 

    
 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

    

    

    
 

FFDM QC FOR DIFFERENT FFDM QC FOR DIFFERENT 
MANUFACTURERSMANUFACTURERS

 2000D SENO SELENIA 

SNR & CNR X  X 

Analog-to-dig unit measurement  X  

Detector flat-field calibrations  X X 

Compression thickness indicator    X 

MTF  X X  

Automatic optimization X   

SMPTE pattern X X X 

Scan speed uniformity  X  
 

DIGITAL QCDIGITAL QC

HISTORY

TEAM
APPROACH

FFDM QC vs
SFM QC

SILO EFFECT

VENDORS’
FFDM QC

DIG QC PROCESS DIG QC PROCESS 

•• ComplexComplex

•• Time consumingTime consuming
•• Personnel TrainingPersonnel Training

•• Vendor relationshipsVendor relationships
•• Which one buy next?Which one buy next?

HARMONY HARMONY 

BREAST
CENTER

FFDM 1 FFDM 2 FFDM 3

SILO EFFFECT SILO EFFFECT 

BREAST
CENTER

FFDM 1 FFDM 2 FFDM 3
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SILO EFFFECT SILO EFFFECT 

BREAST
CENTER

FFDM 1 FFDM 2 FFDM 3

CONCERNSCONCERNS

•• Pt carePt care
•• MonopolyMonopoly

•• Price pressuresPrice pressures

SOLUTIONSSOLUTIONS

•• ConsensusConsensus
•• StandardizationStandardization

•• ACRACR

Thank You!
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MOBILE DIGITAL MOBILE DIGITAL 
MAMMOGRAPHYMAMMOGRAPHY
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OBJECTIVESOBJECTIVES

•• (1) To describe the reasons for mobile (1) To describe the reasons for mobile 
mammography.mammography.

•• (2) To describe the reasons for developing (2) To describe the reasons for developing 
a mobile FFDM program.a mobile FFDM program.

OBJECTIVESOBJECTIVES

•• (1) To describe the reasons for mobile (1) To describe the reasons for mobile 
mammography.mammography.
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DIGITAL DIGITAL 
TELEMAMMOGRAPHYTELEMAMMOGRAPHY

WHY MOBILE?

SFM: QEDSFM: QED

•• Randomized Randomized 
control trialscontrol trials

•• 2 years before 2 years before 
palpablepalpable

•• ACR, ACSACR, ACS

BEHAVIORAL RISK FACTOR BEHAVIORAL RISK FACTOR 
SURVEILLANCE SYSTEM 2007SURVEILLANCE SYSTEM 2007

•• CDCCDC
•• 76.4%    200076.4%    2000

•• 74.6%    200574.6%    2005
•• 1.5 million fewer women1.5 million fewer women

REASONS?REASONS?

•• Cost?Cost?
•• Fear of mammogram?Fear of mammogram?

•• Fear of radiation?Fear of radiation?
•• Complacency?Complacency?
•• Access?Access?

ACCESSACCESS

•• RuralRural
•• EthnicEthnic

•• SocioeconomicSocioeconomic
•• CorporateCorporate

DIGITAL DIGITAL 
TELEMAMMOGRAPHYTELEMAMMOGRAPHY

WHY MOBILE?

WHY DIGITAL?
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WHY MOBILE FFDM?WHY MOBILE FFDM?

•• (1)  Clinical Trials(1)  Clinical Trials
•• (2)  Operational Efficiency(2)  Operational Efficiency

•• (3)  Digital Telemammography(3)  Digital Telemammography

DMIST (455 days)DMIST (455 days)

Modality Sensitivity Specificity PPV

FFDM 0.49 0.97 0.12
Women <50

SFM 0.35 0.98 0.07

FFDM 0.47 0.97 0.10Pre and peri-
menopausal

SFM 0.38 0.98 0.09

FFDM 0.38 0.97 0.10Heterogeneously
Dense or Dense

SFM 0.36 0.97 0.10

NEJM 2005; 353
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FFDM OPERATIONAL FFDM OPERATIONAL 
EFFICIENCYEFFICIENCY

•• (1)  Increased throughput(1)  Increased throughput
•• (2)  Reduced film storage(2)  Reduced film storage
•• (3)  Reduced office staff(3)  Reduced office staff
•• (4)  DigiCAD(4)  DigiCAD
•• (5)  Double reading(5)  Double reading
•• (6)  Increased Revenue?(6)  Increased Revenue?
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DIGITAL TRANSMISSIONDIGITAL TRANSMISSION

•• Rapid digital image Rapid digital image 
transfer between transfer between 
sitessites

•• Enabled by softEnabled by soft--
copy transfercopy transfer

ADVANCED ADVANCED 
APPLICATIONSAPPLICATIONS

(1)  Telemammography(1)  Telemammography

(2)  CAD(2)  CAD

(3)  New modalities(3)  New modalities

Parikh JR.  Digital Mammography: Current 
Capabilities and Obstacles.  JACR 2005

DIGITAL DIGITAL 
TELEMAMMOGRAPHYTELEMAMMOGRAPHY

WHY MOBILE?

WHY DIGITAL?

MOBILE FFDM
ADVANTAGES

MOBILE COACH MOBILE COACH 

Kelly M, Parikh JR, et al.  Mobile FFDM with Satellite 
Transmission of Images.  Sem Br Dis 2006; 9(3):92-97

MOBILE COACH MOBILE COACH 

Kelly M, Parikh JR, et al.  Mobile FFDM with Satellite 
Transmission of Images.  Sem Br Dis 2006; 9(3):92-97

TELEMAMMOGRAPHYTELEMAMMOGRAPHY
STRENGTHSSTRENGTHS

•• Mobile mammo Mobile mammo -- RT RT 
can check filmscan check films

•• OffOff--site supervision site supervision 
and readsand reads

•• OnOn--line readsline reads
•• Expert reads in groupExpert reads in group
•• DoubleDouble--reads & CADreads & CAD
•• Second opinionsSecond opinions
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2004 BIRADS 0,4,52004 BIRADS 0,4,5
MOBILE FFDMMOBILE FFDM 19.1%19.1%

MOBILE SFMMOBILE SFM 17.5%17.5%

CBC (SFM + CBC (SFM + 
FFDM)FFDM)

18.9%18.9%

Kelly M, Parikh JR, et al.  Mobile FFDM with Satellite 
Transmission of Images.  Sem Br Dis 2006; 9(3):92-97

DIGITAL DIGITAL 
TELEMAMMOGRAPHYTELEMAMMOGRAPHY

WHY MOBILE?

WHY DIGITAL?

MOBILE FFDM
ADVANTAGES

MOBILE FFDM
ISSUES

BARRIERS TO FFDMBARRIERS TO FFDM

•• (1)  Cost(1)  Cost

•• (2)  Operational (2)  Operational -- space, setspace, set--up  up  

•• (3)  Storage(3)  Storage

•• (4)  Resistance to change(4)  Resistance to change

•• (5)  MQSA / FDA(5)  MQSA / FDA

Parikh JR.  Digital Mammography: Current 
Capabilities and Obstacles.  JACR 2005

TELEMAMMOGRAPHYTELEMAMMOGRAPHY
ISSUESISSUES

•• Costs Costs 
•• TransmissionTransmission
•• Image transfer qualityImage transfer quality
•• Patient privacy issuesPatient privacy issues
•• Liability Liability 
•• Standards & guidelinesStandards & guidelines

COST OF FFDM UNITCOST OF FFDM UNIT
•• Unit, PlateUnit, Plate

•• AncillaryAncillary
–– monitorsmonitors

–– printerprinter
•• Service supportService support
•• Professional EducationProfessional Education

COST COST -- VEHICLEVEHICLE

•• TruckTruck

•• DriverDriver
•• GasGas

•• ParkingParking
•• MaintenanceMaintenance
•• InsuranceInsurance
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COST COST -- ELECTRICALELECTRICAL

•• GeneratorGenerator

•• Power supplyPower supply
•• Service supportService support

•• MaintenanceMaintenance

TRANSMISSION TRANSMISSION --
LAPTOPLAPTOP

TRANSMISSION TRANSMISSION ––
LANDLINESLANDLINES

TRANSMISSION TRANSMISSION ––
SATELLITESATELLITE

Kelly M, Parikh JR, Shaw KK, Hallam PS.  Mobile 
Digital Telemammography. Sem Breast Dis. 

MOBILE FFDM TRANSMISSIONMOBILE FFDM TRANSMISSION

 Laptop  Landlines  Satellite  
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Laptop  Landlines  Satellite  

Complexity  + ++ +++ 

Cost + ++ +++ 

Reliability ++ ++ +++ 

HIPPA risk + ++ +++ 
 

LIABILITYLIABILITY

•• NonNon--compliancecompliance

•• AccidentsAccidents
•• HIPAAHIPAA

•• CADCAD
•• TeleradiologyTeleradiology
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GUIDELINES AND GUIDELINES AND 
STANDARDS STANDARDS 

•• NoneNone

•• ACR Teleradiology ACR Teleradiology 
GuidelinesGuidelines

•• Need developmentNeed development

DIGITAL DIGITAL 
TELEMAMMOGRAPHYTELEMAMMOGRAPHY

WHY MOBILE?

WHY DIGITAL?

MOBILE FFDM
ADVANTAGES

FUTURE

MOBILE FFDM
ISSUES

FUTURE DIRECTIONS FUTURE DIRECTIONS 

•• Videoconferencing Videoconferencing 

•• Digital TomoDigital Tomo
•• CEDMCEDM

•• Breast Ultrasound Breast Ultrasound ––
3D?3D?

•• International issueInternational issue

•• Technology friend or Technology friend or 
foe?foe?

•• Leverage ourselves as Leverage ourselves as 
breast imagersbreast imagers

GLOBALGLOBAL

Thank You!


