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Tomosynthesis



Incidence Breast CA

Mortality Breast CA

Porter P. N Engl J Med 2008;358:213-216
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2.5  million breast cancer survivors in US



2011 Estimated US Cancer Cases*

*Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder.
Source: American Cancer Society, 2011, Surviellance  Research.

Men
822,300

Women
774,370

30% Breast
14% Lung & bronchus

9% Colon & rectum

6% Uterine corpus 

4% Non-Hodgkin
lymphoma

4% Melanoma of skin

5%   Thyroid

3% Kidney & renal pelvis

3% Ovary

3% Pancreas

19% All Other Sites

Prostate 29%

Lung & bronchus 14%

Colon & rectum 9%

Urinary bladder 6%

Melanoma of skin 5%

Non-Hodgkin 4%                      
lymphoma

Kidney & renal pelvis 5%

Leukemia 3%

Oral cavity 3%

Pancreas 3%

All Other Sites 19%



2011 Estimated US Cancer Deaths*

ONS=Other nervous system.
Source: American Cancer Society, 2011, Surveillance  Research.

Men
300,430

Women
271,520 26% Lung & bronchus

15% Breast
9% Colon & rectum

7% Pancreas

6% Ovary

4% Non-Hodgkins
lymphoma

3% Leukemia

3% Uterine corpus

2% Liver & intrahepatic
bile duct

2% Brain/ONS

25%    All other sites

Lung & bronchus 28%

Prostate 11%

Colon & rectum 8%

Pancreas 6%

Leukemia 4%

Liver & intrahepatic 4%
bile duct

Esophagus 4%

Urinary bladder 4% 

Non-Hodgkin                  3%    
lymphoma              

Kidney & renal pelvis 3%

All other sites               25%



Sweden improving mortality by 30% in women 40-74 years old 

Benefit seen best >10  years follow-up

When to start/stop screening?
Breast Cancer Screening  US Women @ 40

ACR (American College of Radiology)
ACS (American Cancer Society)
SBI (Society of Breast Imaging)
ASBD      (American Society of Breast Disease)
ACOG     (American College of Obstetrics & Gynecolo gy)

Tabar, et al � Swedish Two-County Trial� online June 28, 2011, doi:10.1148/radiol.11110469



Age-specific Probabilities of Female Developing Inv asive 
Breast Cancer in US*

���

���	������
�����

������������������
��������	���������
�	
����	�����	�������

�����������

������	�

��



 �����
  �!��

"�
 ��##� ��$

��� � ��!� "#

$�� % &#!������ �%

��
 "�#��









 �$

!�
 "�!"�












 �!

%�������

���  ���&�

 &

† Probability derived using NCI DevCan Software, Version 6.4.0.
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Women� s Imaging MHS Age of patients diagnosed with new Breast 
CA  19 - 94

22% 
age 

40-50

30% 
< 50 yrs old





2010 New Breast Cancers > 700 pts.
In situ vs. Invasive
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BREAST CANCER RELATIVE SURVIVAL
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2011 Screening Guidelines 
American College of Radiology 

Society of Breast Imaging

AVERAGE RISK: start @ age 40 Annual mammogram 

INTERMEDIATE RISK:    15-20% lifetime risk Annual mammogram and ??MRI

HIGH  RISK: Annual mammogram and MRI

>20% lifetime risk (BRCA 1,2 mutation carrier, 1st degree relative)

History of chest irradiation between ages  10-30

Personal history of Cancer (DCIS or Invasive), Ovarian CA or ALH, ADH

Women with Dense breast tissue: Annual mammogram +/- Ul trasound



Stratification: Risk Assessment*

Breast Radiologists may be the 1st health care provider to identify pt as high 
risk, BUT no model is perfect.

• Currently use : 
– NCI Risk Assessment Tool - –www.cancer.gov/bcrisktool 
– Gail Model

• Installing 2012:
– BRCAPRO Estimates probability of woman carrying BRCA 1, 2 mutation
– Tyrer-Cuzick

• Others:
– Claus  Only white females
– BODAICEA Estimates BRCA 1, 2 mutation& Ovarian Cancer
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 cancer and/or ovarian, fallopian or primary peritoneal CA  with > 2 close relatives w/ breast cancer (at 
least one breast cancer < 50 years old) and/or ovarian cancer



Risk of Breast Cancer According to Breast Density in 
Premenopausal and Postmenopausal Women

Stratification

Breast Density (%)         0-25% 25-50% 50-75% 75- 100 %

1.0x 5.3x3.4x2.4xRelative Risk

BIRADS Density 1-4 4321



Women� s Imaging Tools including
TOMOSYNTHESIS

PEM  

TOMOSYNTHESIS   

ULTRASOUND

2D  

MRI  



UPREGULATION
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Bos et al, J Natl Cancer Inst 93: 2001
Courtesy of Dr. J.  ROGERS SWEDISH CANCER INSTITUTE, SEATTLE, WA
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Subject Benchmark MHS

Birads 
0 Recall Rate from Screening Mammography

ACR 5-12% 
CMS 8-14% 11.7% A

Birads 
3 Short term follow up needed < 8% 6% A

PPV2
Positive predictive Value  
(Biopsy recommendation results in Cancer Diagnosis) 20-40% 23% A

Pt Sat Patient Satisfaction > 95% 93% A-

Mammography Report Card 
2010-2011



TOMOSYNTHESIS  FDA Approved Feb 2011
1mm sections for every 1mm of breast thickness

Improves lesion visibility/margin analysis
Decreases recall rates
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Recalled for 
additional images

1000 patients

100

20

4

Recalled for biopsy

Found cancers

66

16

5

1000 patients

Routine 2D Mammography Tomosynthesis 3D Mammography
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breastin aa cancerfindtonot easyIt is
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breastin aa cancerfindtonot easyIt is
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Screening

Diagnostic

Expanded applications
Intervention

Multimodality Image Fusion



� Fusion technology

� Image guided therapy

� Dose Reduction  
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Let’s put the dose in everyday terms

Standard Mammogram Standard 
Mammogram plus 
Tomosynthesis

Standard mammogram 
= Flying 1,000 miles
= driving 300 miles
= biking 10 miles
= breathing in Boston or New York City air for 2 days

Risk of Radiation-induced Breast Cancer from Mammog raphic Screening, January 2011 Radiology, 258, 98-105.
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“Synthetic” “Virtual” Tomosynthesis  
Compares with 2D standard dose

RESEARCH

Standard 
Mammogram plus 
Tomosynthesis

Tomo Only
Synthetic 2D
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Women� s Imaging Tools including
TOMOSYNTHESIS

PEM  

ULTRASOUND

2D  

MRI  

3D  



Screen at age 40

Thank You


