
4/19/2016

1

Hologic Digital Breast Tomosynthesis

GE Digital Breast Tomosynthesis

Siemens Digital Breast Tomosynthesis

Hologic 2/2011

GE 8/2014

Siemens 4/2015

• Honors and Awards

• Hologic is the recognized industry leader in breast health

• Award-winning technology, design and service

• 2012 The Hologic Selenia Dimensions breast tomosynthesis system received the second highest 

overall performance score of the 10 Best in KLAS medical equipment categories and ranked first in its 

category.

• 2012 Hologic is top ranked in 36 of 39 attributes in the 2011 IMV SERVICETRAK X-ray Mammography 

Systems User Survey.

• 2012 Millennium picks Hologic as the U.S. market leader in Breast Imaging and CAD systems.

• 2011 Hologic’s breast tomosynthesis system wins gold Medical Design Excellence Award for 

innovation in engineering and design.

• 2010 Frost and Sullivan presents Hologic with its North American Technology Innovation of the Year 

Award for tomosynthesis.

• 2008 – 2012 Hologic named Best in KLAS mammography vendor.

• 2010 iDATA picks Hologic as the leader in the U.S. women’s health devices market.

• In their March 2012 report on the market for women’s imaging equipment the KLAS researchers 

noted that, “Hologic is the clear leader in the breast imaging market and hits it out of the park 

with new technology—tomosynthesis. Even Hologic customers who are not using 

tomosynthesis see the company in a positive light because Hologic has developed and 

successfully delivered tomosynthesis to providers looking at digital mammography, Hologic is 

an obvious place to turn.”

Tested and proven for 3D breast tomosynthesis, TomoSPOT® skin 

markers provide clear visualization with the least potential for "slinky" 

artifact compared to other mammography skin markers.

Combining tomosynthesis with a TomoSPOT® skin marking protocol 

supports your efforts to achieve a lowest possible recall rate, higher 

specificity, and has been proven to reduce radiologist reading time on 

average by 1.34 minutes per case.*

Mammography

• Screening
– Pt. asymptomatic

– Standard 4 views

– Annual exam age 40 and over

– Earlier in high risk women
Begin 10 years earlier than youngest relative’s age at 

diagnosis

• Diagnostic
– Pt. with clinical signs or symptoms or abnormality 

detected on screening

– Standard views + special (e.g. spot or 
magnification) views +/- ultrasound

• Analog (screen/film) vs. Digital
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Digital Mammography

• Screen/Film replaced by detectors 

which produce an electronic signal that 

is digitized

• Wide exposure latitude and better soft 

tissue contrast

• Digital enhancement/analysis

• Filmless environment

• Telemammography

Digital tomosynthesis first reported in 2005

Until 02/11/2011 , all mammography images 

were captured in 2D mode, relying upon a 

select number of views to assess tissue 

structure in the breast. While serving as the 

gold standard for breast cancer screening 

and diagnosis, 2D mammography (either 

film or digital) is challenged by the 

superimposition of tissue, which can mask 

suspicious areas, and thus, requires follow-

up by other imaging modalities or biopsy. 

With 3D breast tomosynthesis, a series of 

thin-resolution images are acquired and 

aggregated to generate a 3D image of the 

breast, further allowing the radiologist to 

scroll through sub-millimeter cross-sections, 

effectively eliminating the tissue 

superimposition problem. Tomosynthesis 

has been available in Europe and

other countries recognizing the CE mark 

since 2008.

Prior to 2005

Projection imaging

Detector

Breast

Compression Plate

X-rays

—Photograph of prototype tomosynthesis unit (Genesis, Hologic).

Poplack S P et al. AJR 2007;189:616-623

©2007 by American Roentgen Ray Society The angle arch was 28° with 11 projections
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GE Senoclaire Tomosynthesis

• 25 degree angle

• Pivot point 12 ½

• 9 projection images

SensorySuite is designed to stimulate a woman’s senses to distract her from the 

perceived discomfort, pain, and anxiety of a mammogram. SensorySuite lets your 

patient choose the environmental ambiance she prefers for her 

mammogram: Seaside, Garden, and Waterfall. You control the experience you want 

to offer your patients.

SensorySuite is available for use with existing or new GE Senographe* Essential, 

Senographe Care or Senographe DS* systems.

SensorySuite
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GE’s IDI Mammography Workflow Solution is a comprehensive review system 

designed to enhance your performance through seamless connectivity, easy 

collaboration, and intuitive viewing and reporting.

Because the tools you’re given can affect how you work, we’ve designed the IDI 

Workflow Solution to help you work efficiently—and the way you want to. All workflow 

offerings provide DICOM connectivity for easy interface with virtually any PACS.

The IDI Mammography Workflow Solution can help enhance your performance 

through seamless RIS/MIS/PACS connectivity, easy collaboration, and review 

innovations, like automatic pre-fetching of prior exams, automatic scaling and aligning, 

and custom hanging protocols. The IDI Mammography Workflow solution also offers 

built-in flexibility due to its upgrade capabilities. 

1.The dose of a SenoClaire 3D view is equivalent to that of a 2D standard acquisition 

of the same view.

2. GE190-004 BIE (Blinded Imaging Evaluation) study - US. A Multicenter Study to 

Test the Non-Inferiority of Digital Breast Tomosynthesis Compared to FFDM as 

measured by the area under the Receiver Operating Characteristic (ROC) curve in 

Detecting Breast Cancer. A summary of this study can be found on the U.S. Food and 

Drug Administration website under the following reference: SenoClaire P130020.

3. V-Preview is a navigation tool, and is not intended for diagnostic use. V-Preview 

has not been shown to be equivalent to FFDM. It is not intended to replace the FFDM 

view.

Date of publication: 1/23/2015 - Document ID: JB22539USd, JB22539USd(1)a, 

JB27591US 
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Siemens Mammomat Inspiration
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Siemens Inspiration Prime

• In digital X-ray breast imaging, radiation passes through 

the examined breast to a detector. Primary radiation 

supplies the information needed to provide the X-ray 

image, while scattered radiation is absorbed by special 

grids positioned between the breast and the detector. 

Unfortunately, since these scatter grids also absorb a 

portion of the all-important primary radiation, physicians 

must utilize a higher dose to obtain images of desired 

quality. The ability to minimize patient dose is important, 

as women are encouraged to undergo regular 

mammography screening.

20 second scan time

Compression

Mammography can be unpleasant, because the compression of the breast is painful. Some 

women may even refrain from further mammographic procedures. DBT requires a scan time 

of 20 seconds (see above) which may cause further discomfort and thus create motion  

artefacts.

In a phantom study, Saunders et al. (10) found that for  a constant glandular dose, mass and 

microcalcification conspicuity remained almost constant with decreasing compression, up to 

12%.

Förnvik et al. (11) found that compression could be performed using only half of the force 

automatically proposed by the equipment before exposure without losing any  important 

diagnostic information. There was a tendency to more noise in the thickest part of the 

breast (oblique projection, pectoral area) but this presented no difficulties for the readers.

Reduced compression is also of value in contrast-enhanced tomosynthesis (CE-DBT) for 

ensuring appropriate blood 

flow in the breast (12, 27).

Siemens Inspiration Prime

• Siemens’ new reconstruction algorithm for the MAMMOMAT Inspiration 

system – known as Prime (Progressive Reconstruction, Intelligently 

Minimizing Exposure) –eliminates the need for the scatter radiation grid 

of conventional mammography systems. The Prime algorithm corrects 

the scattered radiation by identifying scatter-causing structures and 

recalculating the image, leaving intact the primary radiation upon which 

radiologists rely. For this reason, the design of the MAMMOMAT 

Inspiration Prime Edition obviates the need for a grid, and lower patient 

doses are sufficient to generate high-quality breast images. The grid-free 

imaging technology of the MAMMOMAT Inspiration Prime Edition 

reduces dose up to 30 percent compared to its predecessor model, 

depending on the thickness of the patient’s breast tissue.
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• Lets look behind the scenes of how it 

came to be.

• Looking at a stand point other than a 

technologist view.

• We only see the end result of many 

trials and tears.

• So here we goPPPP

FDA Executive Summary

Meeting of the Radiological Devices Advisory Panel

On September 24, 2010 they made recommendations and voted on a pre-

market approval (PMA) application for the Selenia Dimensions 3D* digital 

breast tomosynthesis

(DBT) system (P080003), sponsored by Hologic, Inc. The Selenia

Dimensions 3D system is intended for use in the same clinical

applications as 2D full field digital mammography (FFDM). The

screening examination is intended to consist of a 2D FFDM image

set plus a 3D DBT image set.

Federal Notice

http://edocket.access.qpo.gov/2010/2010-18416.htm

Panel Date and Location

September 24, 2010 from 8 AM to 6 PM

Hilton Washington DC North/Gaithersburg

620 Perry Pkwy., Gaithersburg, MD 20877
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What is difference in I, II, III     

Medical Devices

• Class I: General Controls examples 

bandages, hand held surgical 

instruments

• Class II: General controls with special 

controls examples powered 

wheelchairs, infusion pumps

• Class III: General controls and 

premarket approval; examples 

pacemakers, breast implants, 

endosseous implants

FDA regulations provide 180 days to review the PMA and 

make a determination. In reality, the review time is normally 

longer. Before approving or denying a PMA, the appropriate 

FDA advisory committee may review the PMA at a public 

meeting and provide FDA with the committee's 

recommendation on whether FDA should approve the 

submission. After FDA notifies the applicant that the PMA has 

been approved or denied, a notice is published on the Internet 

(1) announcing the data on which the decision is based, and 

(2) providing interested persons an opportunity to petition 

FDA within 30 days for reconsideration of the decision

Premarket approval (PMA) is the FDA process of 

scientific and regulatory review to evaluate the safety 

and effectiveness of Class III medical devices. 

Hologic conducted a large multi-center clinical trial

comparing the performance of 2D digital 

mammography

plus tomo imaging (combo-mode) to that of 2D

mammography alone in support of its FDA 

tomosynthesis

submission. Images were acquired from 5 clinical

centers in the U.S. under an IRB(institutional review 

board)-approved protocol and informed patient 

consent.

Hologic conducted two reader studies using

images from the initial clinical trial data set. The 

reader

study results were analyzed using Receiver 

Operating

Characteristics (ROC) methodology, with the area 

under

the curve measuring the ability of individual 

radiologists

(readers) to correctly characterize the presence or 

absence of

disease in subjects in a study population. 

Reader Study 

Reader Study 1 was the pivotal study of the PMA(Pre market 

approval).  Hologic submitted Reader Study 2 and the Pittsburg 

study in response to deficiencies from the FDA.

Reader Study 1 was the pivotal study of the PMA. Hologic 

submitted Reader Study 2 and the

Pittsburgh study in response to deficiencies from FDA. In 

particular, the results of Reader Study

2 were provided to support a lower dose tomosynthesis 

protocol (i.e., 2D plus 3D MLO) as well

as address concerns with the reader scoring methodology 

(i.e., identification of the correct

location of a malignant lesion was not required for 

crediting readers with a true positive result)

and impact of 2D plus 3D on the recall rate of cancer 

patients. Reader Study 2 used new

readers and a new random selection of non-cancer cases. 

Reader Study 2 reused the cancer

cases from Reader Study 1 with the addition of three more 

cancers.
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Reader Study 

A. Study design

Because a prospective study is prohibitive due to low prevalence 

of cancer, retrospective studies were conducted that were 

enriched with cancer cases. 

The studies conducted have the following limitations, which might 

affect the generalizability of the results to the intended population:

• Radiologists are reading images knowing that their readings do 

not affect patient management;

• Radiologists are scoring the image without the use of prior 

images or clinical history;

• Enrichment with recalls and cancer cases that were identified 

based on standard imaging, including FFDM, may bias the study 

against 3D relative to 2D FFDM;

Reader Study 

• Radiologists know or will learn that the case set is highly 

enriched with cancer cases;

• Making multiple readings successively in different modes 

(sequential reading) potentially confounds modality effects with 

the effects of having additional reading time;

• Ground truth (information collected) is not established definitely 

for normal cases (BIRADS=0) because they were not followed up 

to confirm that they did not have cancer.

In addition, prior to the second Hologic study (Reader Study 2), 

the training was enhanced based on the types of errors made 

during Reader Study 1; this also raises concern as the same

cancer cases were used in both studies.

Reader Study 

B. Screening claim

In both Reader Study 1 and Reader Study 2, use of 2D FFDM 

plus 3D DBT significantly increased the area under the ROC 

curve (AUC) and significantly decreased the recall rate of

non-cancer patients.

In Reader Study 1, the model-based AUC estimate increased 

from 0.821 for 2D to 0.894 for 2D plus 3D for a difference of 

0.072 (p-value 0.0001). 

In Reader Study 2, the model-based AUC estimate increased 

from 0.828 for 2D to 0.895 for 2D plus 3D for a difference of 

0.068 (p-value < 0.0001).

AUC-Accuracy is measured in the area under the ROC curve

ROC-Receiver Operating Characteristic-plot test  graft of sensitivity

P-value-measures consistency between results actually obtained in a study

Reader Study

The primary objective for recall rate was to show a significant 

reduction in the recall rate among the screening cases. 

In Reader Study 1, the average recall rate for screening cases 

went from 51.5% with 2D to 12.9% with 2D plus 3D, and in 

Reader Study 2, the average recall rate for screening cases went 

from 44.2% with 2D to 24.0% with 2D plus 3D.

In Reader Study 1, the average recall rate of cancer patients also 

decreased (from 87.2% to 80.4%); the decrease in the recall rate 

of cancer patients was significant for 4 of 12 readers. 

In Reader Study 2, the recall rate of cancer patients remained the 

same, at 88%, on average across readers.

Reader Studies

In both studies, the performance of 2D

mammography plus tomo was shown to be

significantly superior to the performance of

2D alone, as demonstrated by an improved

area under the ROC curve. In addition, both

studies showed a reduced non-cancer recall

rate. 

These results were consistent with those

of an independent third reader study from

University of Pittsburgh researchers who

found a 7% improvement in the area under

the ROC curve for 2D plus tomo compared

to 2D alone.3 The FDA advisory panel

considered all three reader studies in their

unanimous vote that Hologic’s application

demonstrated both the effectiveness and 

safety

of tomosynthesis.
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Reader Study 

C. Diagnostic claim

In addition to the primary endpoints, the sponsor provided a 

"Forced BIRADS" task based comparison of using 2D alone with 

using 2D plus 3D tomosynthesis in order to support the

intended use of the device for "screening and diagnosis".

FDA would like the panel to consider whether there is sufficient 

data to support 3D tomosynthesis for use as another exam option 

in the diagnostic setting (i.e., the "...and diagnosis" part of the 

intended use).

Forced BIRADS-a BIRADS score of 1-5 which the reader

must give if they had given the case an initial BIRADS score

of 0.  The score is based solely on the mammogram images

presented to the reader and not the actual results of any additional 

work-up that may have been preformed pertaining to that specific case.

Truth=information collected

AUC-Accuracy is measured in the area under the ROC curve

ROC-Receiver Operating Characteristic-plot of test sensitivity

Reader Study 1 

The study was designed to have a minimum of 10 readers 

reading all cases, a minimum of 75 recall screening cases, and a 

minimum of 50 cancer cases. The study included fourteen 

readers, but only the results of the 12 radiologists who 

successfully completed all of the reader training

requirements were included in the analysis.

The reader scores were used to perform three main analyses:

1) ROC area under the curve (AUC), based on the probability of 

malignancy (POM);

2) Recall, based on the reader scores of BIRADS (0,1,2); and

3) Sensitivity and specificity based on the "Forced BIRADS" 

scores.

AUC-Accuracy is measured in the area under the ROC curve

ROC-Receiver Operating Characteristic-plot of test sensitivity

Reader Study 1 

The primary study objectives were to show a 20% decrease in 

recall rate among the screening cases and a 0.05 increase in 

area under the ROC curve (AUC-area under curve) using all 

cases either based on a probability of malignancy scale (1-100) 

or a forced BIRADs scale (initial BIRADS 0 score in recall 

analysis forced to BIRADs 1-5). 

After the study was completed and the PMA submitted, the study 

objectives were clarified in a subsequent meeting with FDA on 

August 25th, 2008, and in the sponsor's responses to FDA 

deficiencies. 

The success criteria were actually to show any statistically 

significant improvement in AUC and any statistically significant 

improvement in recall rate among the screening cases.

PMA – pre market approval

Reader Study 1 

Study Population

Table 2 presents the distribution of calcification and non-

calcification in the dataset. The distribution of breast density (fatty 

or dense) of the cases in the study was not available at the

time of writing.



4/19/2016

11

Reader Study 1

Sensitivity(Is it there)(True positive)

The sensitivity of a test refers to how many cases of a disease a particular test can 

find. A very sensitive test is likely to give a fair number of false-positive results, but 

almost no true positives will be missed.  In mammography sensitivity is the 

probability of finding a cancer when the cancer exist.  Diagnosing a patient 

correctly.

Specificity (what is it)(True Negative)

The specificity of a test refers to how accurately it diagnoses a particular disease 

without giving false-positive results.  In mammography the probability of a normal 

mammogram when no cancer exist.  

Reader Study 1 

Reader Study 2 

Hologic submitted Reader Study 2 in response to 

deficiencies from FDA. 

In particular, the results of Reader Study 2 were provided to 

support a lower dose tomosynthesis protocol (i.e.,2D plus 3D 

MLO) as well as address concerns with the reader scoring 

methodology (i.e., identification of the correct location of a 

malignant lesion was not required for crediting readers with a 

true positive result) and impact of 2D plus 3D on the recall 

rate of cancer patients.

Reader Study 2 used new readers and a new random 

selection of non-cancer cases. 

Reader Study 2 reused the cancer cases from Reader Study 

1 with the addition of three more cancers.

Reader Study 2 
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Reader Study 2 

Reader Study 2 

Reader Study 2 

ROC Area under the curve (AUC)

The best reader performance was achieved when using 2D 

plus 3D (all views). 

The lower dose 2D plus 3D MLO option was also superior 

to 2D alone. 

The following are the results using the probability of 

malignancy scores; the BIRADS based change in ROC 

AUC is similar.

• The 2D plus 3D mode was superior to 2D alone; ROC 

AUC improved by 0.068 (95% Cl0.041 to 0.095) with a p-

value < 0.0001. 

All 15 radiologists had a higher AUC using 2D plus 3D 

compared to 2D images alone.

Reader Study 2 

Reader Study 1 and 2 Recall Rate
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Technical Data Provided

Hologic provided experimentally measured data, including: sensitometry, spatial 

resolution as described by the modulation transfer function (MTF), and SNR transfer, 

as described by detective quantum efficiency (DQE). 

Hologic provided the results of imaging experiments using multiple phantoms, including 

the FDA approved ACR accreditation phantom and the CD-MAM Phantom (Contrast 

Detail Mammography ).The sponsor used phantoms of thickness 2-6 cm to estimate 

the average glandular dose for exposures made with the Automatic Exposure Control 

(AEC) system with varying breast phantom compositions (i.e., 70/30, 50/50, and 30/70) 

of glandular and adipose tissue, respectively. 

Hologic used the methodology described in "Contrast Detail Phantom Scoring 

Methodology", Thomas, Chakrabarti, Kaczmarek and Romanyukha, Med. Phys. Vol. 

32,No. 3, p.807-814, 2005. The sponsor provided test information on both the 

prototype used for the clinical study and the Selenia Dimensions 3D system.

Viewing Technical Data

The Selenia Dimensions 3D PMA application does not include the display system 

or review workstation. There are no special hardware requirements for the 

workstation to support the review of tomosynthesis images beyond the current 

mammography requirements. Images can be reviewed on the Hologic's 

SecureView DX Diagnostic Workstation (K062107) and with hardcopy printers that 

are approved for mammography.

Potential Benefits for FFDM vs Tomo

• Reduce recall rate of patients by reducing 
confusion which arises from tissue overlap

• Biopsy rate decreased as there is 
improvement in separation and 
visualization of parenchyma structures

• Time will possibly show improvement in 
cancer detection particularly in patients with 
dense breast tissue

• Fewer images required for 
diagnosis=reduction in dose

Examples of each breast type 

and different anatomy
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• Lets look at the unit now and see what 

all those buttons are forPPPP..

How Will 3D Tomosynthesis Be Used?
Approved uses include: 

• Screening

(2D and 

Tomosynthesis)

• Diagnostic 

(Tomosynthesis alone)

–Other uses established by

radiologists for specific 

needs
Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

Which Views Can Tomosynthesis be

Performed in?

• Any view (including Spots) 

• Never in Magnification views

Hologic Proprietary Information for Training Purposes Only MED-00011
October 2011

Tomosynthesis on Implant Patients

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

Old Software
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New software

Implant Present

• For proper image processing of implant 

cases to be used on both implant and 

implant displaced views

• When selected a checkmark appears 

on  the button

If you did not accept the image yet

• Select the Implant Present button on 

the Procedure screen to indicate an 

implant exists

• A checkmark appears on the button 

and the image reprocesses

If you accepted the image

• Re-preview the image

• Select the Implant Present button on the 

Procedure screen to correct the image.  A 

checkmark appears on the button and the 

image reprocesses

• Select the accept button to accept the 

changes

Breast Implants
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Projection vs. Reconstructed 

•Projection images should be reviewed 

before accepting to detect motion

•Reconstructed slices may be reviewed if 

the technologist feels it is necessary

Hologic Proprietary Information for Training Purposes Only MED-00011
October 2011

Review Projections for Motion

Hologic Proprietary Information for Training Purposes Only MED-00011
October 2011

Reviewing of Reconstructions

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

SoP.What are most sites doing???

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

There is no “most”

• Screening only

• Diagnostic only

• Dense breast only

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

The UnitP. Buckle your seatbelts
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Lets look at GE first
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Siemens Mammomat                 

Inspiration Prime
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Mammomat Inspiration Prime

Hologic Selenia Dimensions
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Standard  AWS 5000



4/19/2016

21

Buttons to move console

• Buttons on the right side of unit help to 

move the console up and down to the 

height of the technologist.  Helps with 

mechanical ergonomics for 

technologist.  

Premium AWS 8000

1-trackball

2-scrool wheel

3-compression release

4-emergency off

5-fingerprint scanner

6 exposure-x-ray button 

7-touchscreen display

8-keyboard

9-DC-DVD Drive

10-bar code scanner

11-LED for preview display power

12-preview display
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C-Arm Controls

Compression Device Controls and Display

1-manual compression 

2-paddle shift buttons

3-AEC sensor buttons

4-compression device display

5-FAST compression paddle mode slide

6-paddle clamp

Display on Compression Device

•AEC sensor position

•compression force (displays

0.0 when force is less than 

4 pounds)

•Compression thickness

•Angle of C-Arm after rotation (for 5 seconds)
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Tube head Display

• SID

•Filter type

•Collimator setting

•Paddle position

The Unit

• 70 cm constant SID

• Tube display

– SID

– Filter

– Collimator

– L, R, C  position of paddle 

SID(Source Image Distance)

• Is it better to have a larger or smaller 

SID for mammography?  Why?

SID

• Lager SID is better. You get less geometric 

blur for the same focal spot size with a larger 

SID. The tradeoff is that it takes more mAs to 

get the same exposure so longer exposure 

time and more tube loading you can get 

more motion.

Also the larger the SID the better is is for 

scatter radiation.   Acts like air gap and the 

lower energy photons escape so it doesn’t 

reach the receptor.
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Dual Function Foot Paddles

The Unit

• Compression is the same

• Tungsten tube-AL filter for tomo hardens the 

beam increase kVp for faster exposure time

• 7cm below uses Rhodium/higher uses Ag

• 3D-higher mA=shorter exposure 

• Patients DO NOT need to hold their breath 

but most centers have pt’s hold their breath 

because of a small chance of motion,

• Collimator override for acrylic handle on spot 

paddle if it is distracting to Radiologist-will not 

hurt detector to collimate down

The Unit

• CPU button on back of console to turn unit 
on-do not touch power button

• Can be programmed to turn on and off at set 
times in order to be warmed up when staff 
arrives-2 hours before start time-
programmed during applications

• Technologist monitor 3 megapixel-Selenia is 
a 2 megapixel

• Export QC to thumb drive to transfer to 
computer

• Fingerprint log in or manual log in

The Unit

• Anonymous- It strips patient information
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Does 3D Breast Tomosynthesis 

Require Less Compression?

Hologic Proprietary Information for Training Purposes Only MED-00011October 2011

NO

The Unit

• Mag stand

– The way it attaches has been changed 
because on original unit technologists 
have a hard time getting it on- on original 
unit you must tilt it down not toward 
yourself, upgrade needed for new one

– Old one has clamps on handles you have 
to push on 

– New one does not, it has two black buttons 
instead and it has audible and visual 
prompts for proper installation

– 1.8 top or 1.5 lower - mag factor choice

• Has fast paddle (Fully Automated            

Self-Adjusting Tilt) not spring loaded

• More like a flex paddle

• No fast paddle for mags or loc’s

• Paddles are icon driven

• Compression does not register until 4 lbs 

• Paddle auto moves for MLO views you can 

override if you only want to move a little bit

• If you use fast paddle on patients must use 

for QC 

• Paddles clamp on 

• Paddles are color coded
– Purple-screen

– Green-diagnostic

– Gold-magnification

– Red-localization

• Has modifier so you can add 
– Anterior compression

– Nipple profile

– etc

Detector not dependent on room 

temperature but is affected by it-will get 

a warning if too hot or too cold
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How to use the retractable face shield 

The retractable face shield
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The retractable face shield for ease of 

positioning for both technologist and patient

The Retractable Tomo Face Shield

The Conventional Face Shield

Use standard face shield for 2D
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Compression Paddles
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Installing Compression Paddles

Removing the compression paddles

Attaching the paddles
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Attaching the paddles

The FAST Paddle

FAST Paddle Off (F) FAST Paddle On

Exposure Controls-Don’t let go!

Compression paddle manual mode
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The Procedure Screen

• Image acquisition mode (tomosynthesis 

option)

– Standard-for routine tomosynthesis 

screening procedures

– Enhanced-for diagnostic tomosynthesis 

views.  This mode increases patient dose.

Setting the Exposure Parameters

Enhanced Exposure Parameters

• Allows the technologist to acquire a diagnostic tomo 
view with significantly improved image quality to 
allow for better visualization and characterization of 
abnormalities

The enhanced mode might be used for instance:

• if there is a faint calcification or small spiculated 
mass that is very difficult to see

• if the image looks generally noisy, possibly due to 
very dense  breast tissue

This is a view the radiologist would be taught to order 
as a diagnostic view since the dose is increased

Add a View Screen
Stereotactic modifiers
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RememberP

• When you add a procedure you can not 

delete it.  If it is wrong it just stays in the 

computer.  Don’t worry about it.  But 

you cannot delete it.  You can also add 

a procedure and push the bottom that 

states use the same accession number 

so another procedure does not have to 

be tracked.  
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Needle and Seed Localizations

Needle Localizations
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Ductograms
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Breast Needle Localization         

Tomosynthesis Mode

line rather then from paddle

50 thickness plus 7 bulge = 57 – 30 = 

27 

Example



4/19/2016

38

Tomo needle localization 

case
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Edit a ViewPyou know!!

Reviewing the Images

Select any 

thumbnail

image to display 

that image in the 

preview screen

Conventional Imaging Sequence of Events

• Review the image after exposure

• Review the conventional image for 

motion

• Accept, reject or pend the images
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Tomosynthesis Imaging Sequence of Events

• Wait for the image reconstruction to 

complete

• Review projection slices for motion

• Accept, reject or pend the images

• Reject

• pend

Image Review Tools Tab

Upgrade 4/2013

The Notices Tab
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Image Markings

• Dashed lines 

indicate the 

marking was 

received in a notice

• A solid line 

indicates a marking 

created by you

Exposure Index

• An image quality guide

• When the exposure index indicated the red 

or yellow area you must review the image for 

noise and make a decision about a retake

Display Modes (tomosynthesis option)

C P R

Administrative Screen

• You must 
have 
permissions 
to access all 
features.  
The 
permission 
level 
controls the 
functions 
you can 
change.

Scroll for Tomo images

Finger print log on
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Optional mouse on screen Keyboard

Mag Stand
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New Mag Stand
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Radiologist Review Workstation

Similar to MIP in MRI

• Maximum intensity projection

• Mapping that gives more contrast to 

certain objects in the breast

• Like masses and calcifications

• Enhances the objects.

• Projects the voxels with the most 

information and enhances the images 

with the highest detail.
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The C-View software was introduced for sale throughout the 

European Economic Area and in other countries recognizing 

the CE Mark.

This approach would provide the advantage of reducing

the number of exposures, leading to slightly shorter exam 

times and reduced patient dose.

The dose would be approximately half the dose of a 2D plus 

tomo exam, and approximately the same as a 2D exam alone. 

This could be an important evolution of this technology, 

especially in dose-sensitive regions.

The algorithms to create such a synthesized image that 

approximate the necessary components of the true 2D

involve smart summing of the individual slices that make up

the tomosynthesis image set. 

In clinical use, the synthesized 2D image will be reviewed 

together with the tomosynthesis image set.

There are technical challenges to creating a synthesized

2D image that is close in quality to that of a true 2D image,

however much progress has been made in this area. 

Gur has studied the performance of an early version of 

synthesized 2D in a pilot study.30 He concluded that a minor

improvement in the quality of a synthesized 2D image

could lead to an acceptable diagnostic quality and eliminate

the need for acquiring both a 2D and tomo dataset during

tomosynthesis based screening. 
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This is certainly promising and offers the possibility of 

providing the improved performance gain of two-view breast 

tomosynthesis with doses comparable to current 2D 

mammography levels.

Tomosynthesis Computer-Aided 

Detection (CAD)
Just as in conventional 2D digital mammography,

CAD may help find suspicious objects in a tomosynthesis

dataset. 

However, there are differences in the use for CAD in 

tomosynthesis. 

Conventional 2D CAD helps find both masses and 

microcalcifications.

In tomosynthesis, there may be less of a need for a mass-

detection algorithm, because often the masses and 

distortions are found very quickly and easily by the human 

observer.

The situation is different in the case of microcalcifications. 

It can be time consuming to have to carefully search a 

large number of slices, and there is the potential for the 

reviewer to overlook some subtle microcalcifications.

An efficient and sensitive calcification CAD algorithm 

could help speed up the search. 

For example, CAD could identify suspicious calcification 

clusters on a scout image and rapidly navigate to the 

appropriate slices of interest.

An example of a CAD algorithm marking potentially 

suspicious microcalcifications on a single slice from a 

tomo study.
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R2 Image metrics 

• Number of calcifications

• Size (Long Axis)

• Distance to nipple

• Distance to chest wall

• Measure of density

• Degree of spiculations

• Contrast

• CAD Operating Point

Hologic has developed an extension to its

Image Checker® CAD product line for identification

of potential calcifications in tomosynthesis slices.

ImageChecker 3D Calc CAD is available in Canada 

and throughout the European Economic Area and in 

other countries recognizing the CE Mark.

Contrast Enhanced Breast Imaging

Contrast enhanced breast imaging is a procedure that

images the distribution of an iodinated contrast agent using

either 2D or tomosynthesis x-ray imaging technologies.

This technology is in its early evaluation stage but may offer

some advantages relative to contrast breast MRI in terms of

reduced cost, comparable care to patients for whom MRI is

contraindicated, and access to patients in areas where MRI

systems are not available.

Contrast enhanced breast imaging combines functional 

information from the distribution of the contrast agent and 

morphological information from the x-ray images. 

Hologic is investigating this technology using a dual modality 

system, capable of imaging the functional 2D contrast uptake 

and the morphological tomosynthesis image in rapid 

sequence, and combining these two image sets into a single 

fused study. 

In the fused study, the 2D or tomo contrast image can identify 

potential lesions based on their physiological state which 

causes increased contrast agent uptake. 

The standard tomo image can then be overlaid and provide 

morphological information on the lesion, such as improved 

visibility of associated spiculations.

CONTRAST IMAGING: This study of 2D and tomosynthesis iodine contrast 

mammography was acquired under a single compression. The proven cancer in the 

subareolar breast (horizontal arrow) is not visible on the enhanced 2D mammogram 

except for the clips placed at biopsy but is easily seen on the 2D and tomosynthesis 

dual energy contrast images. Contrast imaging led to the detection of an additional 

cancer in the far medial breast (downward  arrow.) The tomosynthesis image shows the

irregular shape of the lesion, making it highly likely that the lesion is malignant.
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Conclusions

Tomosynthesis is an exciting new technology that will

likely revolutionize mammography. 

It offers the potential for improvements in both screening and 

diagnostic evaluations. 

The improvements in clinical performance, compared to 2D 

mammography, are significant. 

Hologic’s clinical study results demonstrate that 2D 

mammography plus tomo can offer either improved cancer 

detection rate, or reduced recall rate, or both, compared to 2D 

alone. 

Conclusions

These are certainly very positive results, and are much 

stronger than the ACRIN DMIST study results which 

compared the performance of digital to screen-film 

mammography, and found no average difference in 

performance between the two technologies.

Reader studies considered by the FDA advisory panel using the Hologic 

breast tomosynthesis system demonstrated superior performance in the 

detection of masses and architectural distortions and equivalent or slightly 

better performance in the detection of microcalcifications in using 2D plus 

tomo imaging compared to 2D alone.

Conclusions

There is a growing body of evidence that tomosynthesis

has the potential to reduce the number of exposures needed

for diagnostic imaging and provide other diagnostic benefits

including enhanced performance in assessing tumor size and

stage and more clearly demonstrating margins and extent of

lesions.

Conclusions

Future advances in tomosynthesis include CAD

algorithms to facilitate the rapid identification of suspicious

clusters of calcifications, development of a synthesized 2D

image to reduce the number of exposures in an exam while

still providing a 2D-equivalent image for ease of review,

and contrast enhanced imaging for patients where access to

breast MRI is limited or contraindicated.

•Let’s go to the case studies…..


