
MAMMOGRAPhYA CAREER IN
The development of digital mammography — a fascinating story involving unlikely players such 
as Seagram’s Liquor, Universal Studios, Baseball Caps through to 3D Mammograms 

We began our discussion with a few questions:

• The first digital camera was patented by Kodak in 1978. 
Why did it take more than 20 years for mammography manu-
facturers to begin replacing film-based systems with digital 
imaging? 
• How did well-established companies – GE, Siemens, Philips, 
Toshiba, Agfa, Picker, Polaroid, Kodak, TREX, Lorad and Fuji 
— lose the global mammography market to Hologic? 
• What role did the mineral selenium, the Seagram Liquor 
Company and Universal Studios play in making digital mam-
mography a success? 
•Will breast tomosynthesis replace digital mammograms as 
the gold standard in breast cancer screening?

In the beginning there was dupont
The Hologic digital mammography and breast tomosyn-

thesis story begins with the DuPont Company — the well-
known manufacturer of such household products as Teflon 
nonstick coating, Lycra stretch fibers and STAINMASTER  
carpets. Many people likely don’t know or don’t remember 
that until 1996, DuPont Photo Products was a major player 
in the healthcare X -ray film business.
DuPont gained a significant share of the market for X-ray 
film in healthcare applications when it acquired the Patter-
son Screen Company in 1943. By 1945, half of the company’s 
photo product sales were from the sale of X-ray film and 
screens. Early on, radiology departments embraced digital 
imaging for CT, MRI, nuclear medicine and ultrasound. But 
it wasn’t until 2010 that digital mammography represented 
the majority of the systems purchased in the U.S. 

By the early 1990s, it was becoming clear to the lead-
ers of DuPont and other major imaging system providers 
that digital radiography would one day replace screen-film 

radiography in the healthcare arena. But there was one miss-
ing piece of the puzzle:— an effective method for capturing 
high resolution X-ray image data in a digital format. 

The gestation period for great products takes time. What 
seems so obvious today was in fact built on years of prod-
uct development, trials and missteps. Digital radiography, 
digital mammography and breast tomosynthesis were no 
exception.

By 1996, DuPont had invested seven years and over $60 
million developing selenium-based flat panel direct-capture 
digital imaging technology. DuPont was close to getting 
FDA approval on the technology when the company sold 
its medical products businesses to satisfy a major share-
holder – the Seagram Company, one of the largest distillers 
of alcoholic beverages in the world. 

The DuPont X-ray film business was sold to the Sterling 
Group, Inc. The wholly owned digital image capture tech-
nology group was called Direct Radiography Corp (DRC). 

While Sterling did not have the manpower, marketing 
budget or installed base of the big five imaging system pro-
viders (GE, Siemens, Philips, Toshiba and Picker), it had one 

Officially Jim Culley, PhD, retired in December, 2015 but those who know him don’t 
expect him to totally disappear from the scene in which he has played a central 
role. For 20 years, Jim was part of the Hologic team that made digital radiology, 
digital mammography and breast tomosynthesis a commercial reality. Jim ’ s imag-
ing career goes back further than Hologic, to DuPont, Sterling Diagnostic Imaging 
and Direct Radiography Corp (DRC). We caught up with Jim recently and asked him 
to comment on the remarkable run Hologic has had in women’ s imaging.

A clear trend. Digital mammography system sales in the u.S. first exceeded film sales 
in 2010 and did so every year thereafter. By 2016, fewer than 3 percent of all sales 
were film-based systems. Source: MQSA National Statistics.

20 Years in the Making: the 
evolution of Mammography, 
from x-ray Films to life - saving 
Breast tomosynthesis Dr Jim Culley, now officially 

retired from Hologic, Inc. 
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big advantage: it owned the technology DuPont had developed 
for digitally capturing X-ray images. At the 1997 Radiological 
Society of North America (RSNA) meeting, DRC showed the 
healthcare world that it was possible to capture X-ray informa-
tion digitally using a flat-panel direct-image-capture detector 
and transmit that information in seconds. 

The direct-to-digital demo was the hit of the show. For the 
first time healthcare providers saw that digital radiography and 
digital mammography were feasible. But it wasn’t until 2000 that 
the first full field digital mammography systems were sold in 
the United States, and it took 14 more years – until 2011 – for 
breast tomosynthesis systems to become commercially available 
in the U.S.

hologic becomes a significant player in  
digital imaging
Despite the touted benefits of a digital system, in the beginning 
the purchase decision was a difficult one. How many viewing 
stations must the radiology department purchase to maintain 
efficiency? How would doctors consulting from other loca-
tions view the images? The new technology would also initially 
require extra staff training. Purchasing unproven systems could 
squander scare resources if technologies changed significantly. 
Finally, the lack of PACS to support the use of digital systems 
within the entire organization was seen as a major barrier to full 
acceptance of the technology. The bottom line? New technol-
ogy tends to frighten buyers when that technology requires a 
significant investment in time and money – and represents a 
major shift from more traditional procedures. 

By 1999, 10 digital radiography detectors were being marketed 
– and more were on the way. There was a tendency to think of 
these devices as basically the same – essentially interchangeable 
commodities – because they were similar in physical size, appear-
ance and use. However, there were important differences in how 
these competing systems captured X-ray images and most impor-
tantly, differences in the quality of the resulting images. 

In the end, one technology won the majority of the worldwide 
mammography market – amorphous selenium-coated thin film 
transistor (TFT) detectors. And the vast majority of these detec-
tors were based on the DuPont/Sterling/Direct Radiography /
Hologic direct- to - digital technology. 

In 1999, just when DRC was beginning to install commercial 
digital radiography systems, Sterling Diagnostic Imaging sold 
its X-ray film business to one of its biggest competitors, Agfa. 
By acquiring the Sterling film business, Agfa became a lead-
ing player in the X-ray film market in both Europe and North 
America. Agfa was not interested in the DRC detector business 
because the company was already deeply involved in manufac-
turing and marketing its own competing CR system. So early in 
1999, the management of Direct Radiography Corp. started the 
process of finding a new home for its highly promising direct- 
to -digital technology, which had been 10 years in the making.

It was Massachusetts-based Hologic, Inc. that ended up pur-
chasing the company. At that time, Hologic was not a mainstream 
player in radiology or in women’s imaging. However, in the health-
care segments where the company participated (osteoporosis 
assessment and mini C-arms), Hologic products led the market. 
OEMs and PACS vendors were involved in the bidding process, 
but DRC elected to accept the Hologic offer for several key reasons, 
including the price and the speed of closing the deal. As Hologic 
Chairman and CEO David Ellenbogen said  in a 1999 press release, 
“Hologic has been exploring acquisition opportunities to diversify 
beyond its densitometry products for over three years.”

A year later Hologic bought TREX and with it, the Lorad 
mammography business. This gave Hologic an installed base of 
the majority share of mammography systems in the U.S. David 
Ellenbogen, Jay Stein and Jack Cumming, the leaders of Hologic 
at that time, saw an opportunity for selenium-based detectors to 
be used in mammography, where the delicate technology could 
be carefully controlled and where image quality was critical.Hologic was the first to commercialize direct-to-digital technology in medical imaging. 

seagram and the Dupont photo 
products Business?

The Seagram liquor company became important to 
DuPont in 1981 when Seagram, looking to diversify, 
engineered a takeover of Conoco Inc., a major Ameri-
can oil and gas producing  company. Although Seagram 
acquired a 32% stake in Conoco, DuPont was brought 
in as a white knight by the oil company and entered 
the bidding war. In the end, Seagram lost out in the 
Conoco bidding war, but it became the largest single 
shareholder of DuPont stock.  From his earliest days 
Edgar Bronfman, Jr., son of the long time chairman and 
CEO of the Seagram Company, dreamed of being a sig-
nificant player in Hollywood and on Broadway.  He got 
his chance in 1994 when he took over the job of CEO 
of Seagram and bought Music Corporation of America, 
an American media company. The acquisition gave 
Bronfman a studio (Universal), a record company (Gef-
fen Records), the Universal Studios theme park and 
merchandising operations. To finance the deal Bron-
fman sold most of Seagram’s DuPont stock and DuPont 
sold its three largest medical products businesses to help 
pay for the buyback of its shares.
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the market for digital mammography grew for 
one great reason: accuracy 
Hologic was not the first in the U.S. to go to market with a digital 
mammography detector; GE was. For over two years, GE owned 
the digital mammography market. In 2002, the FDA approved 
the Hologic Selenia® FFDM system. For Hologic, the timing 
could not have been better. The Digital Mammographic Imaging 
Screening Trial (DMIST), a multi-institutional research study 
designed to measure if digital mammography was equivalent 
to screen-film systems, was wrapping up, with the study results 
indicating that digital mammography was not just equivalent to 
film, but in many cases, better. 
To date, at least 38 products made by 9 OEMs have been 
approved or cleared by the FDA for digital mammography: 
26 FFDM systems, 6 CR systems, 3 tomosynthesis systems and 
3 biopsy platforms. Some were never sold commercially. Yet, 
despite the intense competition from major healthcare OEMs, 
Hologic holds the majority of the digital mammography market. 
In fact, within three years of entering the market, Hologic’s share 
of the digital mammography market was thought to exceed 50% 
of the annual unit sales of systems from all the other manufac-
turers combined.

what were the secrets to hologic ’s success? 
GE had introduced a smaller detector as its first product. 

However, it took the company  years to introduce a system that 
could image all breast sizes with a single exposure. At the  same 
time, Hologic was making significant investments in trans-
forming its digital detector  into a reliable commercial product. 
Understanding the issues GE faced, Hologic’s co-founders Jay 
Stein and Jack Cumming wisely decided not to commercialize 
a digital  mammography system until the company could intro-
duce a full size detector. 

Because Hologic was small, the company could address changes 
and move more quickly than the established players. Hologic took 
advantage of its position by deeply involving Lorad customers, 
which it had inherited when it bought TREX, in product deci-
sions. From the leadership team to the people working the freight 
dock, Hologic employees were razor- focused on the customer and 
knew many by name. Customers knew that they could call CEO 

Jack Cumming any-
time, day or night, and 
that he would respond 
and treat them not 
just as customers, but 
also as friends. What’s 
more, Jack and his team 
lived in the field. Every 
account manager knew 
that Jack wanted to — 
and liked to — travel 
with them and learn 
from their customers. It 
wasn’t enough to have 
an award-winning tech-
nology; Hologic was 
driven to deliver prod-
ucts with significant 
commercial appeal. 

Building a market 
for digital mammogra-
phy and breast tomo-
synthesis was not easy. The PACS world was not ready for 
digital mammography with its significant numbers of large 
digital images. Dedicated diagnostic workstations for handling 
digital mammograms did not exist, and Hologic had to enter 
the workstation market to show what could be done. Although 
digital mammography images were similar to film mammo-
grams, Hologic spent millions on training and applications the 
world over, building a huge base of loyal users familiar with the 
Hologic way of doing things. And because the early systems 
were temperamental, Hologic service was critical in keeping the 
systems running and replacing failing systems quickly. 

the future of breast cancer screening is here: 
3d™ Mammograms 

Academia, along with leading healthcare institutions like 
Mass General and GE, were among the first to explore the pos-
sibilities of breast tomosynthesis. But it was Hologic that made 
breast tomosynthesis a reality by bringing a commercial product 
to market. First, let’s have a look at 2D digital mammography to 
understand why 3D™ mammograms are becoming the new gold 
standard in mammography.

Despite its many benefits, digital mammography can only 
provide a two-dimensional picture of the breast. Since the 
breast is composed of pockets of dense tissue surrounded by 
fat, when X-rayed, the resulting 
image looks like smoky haze. 
Although a 2D image is suit-
able for assessing fatty breast 
tissue, it has difficulty pick-
ing up abnormalities in dense 
breast tissue. And overlapping 
tissue in the image sometimes 
makes it hard to see tiny micro-
calcifications spots and other 
subtle signs of early cancer. 

Breast tomosynthesis tech-
nology uses high-powered 
computing to convert digital 

Sheryl Crow, singer, songwriter, actress and long-
time breast  cancer survivor and Pete  Valenti, 
President of Breast and Skeketal Heath, at Hologic. 
Sheryl is the 2016 Hologic national  celebrity 
spokesperson in an effort to educate women 
about the benefits of screening and  the use of 
3D™ mammograms.

Jay Stein (shown here),  David 
Ellenbogen and Jack Cumming were the 
first to see a  commercial opportunity 
for direct- to -digital technology in mam-
mography

Baseball caps?
To attract RSNA visitors to the 1997 Direct Radiography 
Corp.  booth and help build brand  awareness for direct- to 
-digital technology , the marketing team arranged to give 
every cab  driver, bus driver and limo driver in Chicago a 
direct- to -digital baseball cap. If the driver was  wearing the 
hat when an employee of DRC got in to the taxi, the driver 
got $10 in cash on the  spot. If the driver asked the passen-
ger if he were going to see  the new DRC direct- to -digital  
technology at RSNA, the driver got $50. When the chief 
accounting officer of the parent  company, Sterling Diagnos-
tic Imaging, hailed a cab at  O’Hare airport in Chicago and 
the cab  driver struck up a conversation on digital imaging, 
he knew that purchasing those thousands  of baseball caps 
would make digital radiology technology a marketing success

A CAReeR IN MAMMOGRAPhY
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breast images into a stack of very thin layers or “slices”— build-
ing what is essentially a three - dimensional mammogram. With 
breast tomosynthesis, the radiologist can see breast tissue detail 
in a way never before possible. Instead of viewing all the com-
plexities of the breast tissue in a flat image, the doctor examines 
the tissue a millimeter at a time. Fine details are more clearly 
visible, no longer hidden by the tissue. 

In 2008, in countries recognizing the CE mark (indicat-
ing a product ’s compliance with European Union legislation), 
Hologic introduced breast tomosynthesis. Three years later, 
Hologic introduced tomosynthesis in the US and for three years 
was the only provider of tomosynthesis systems approved by 
the FDA.

Jay Stein and Loren Niklason led the Hologic effort to make 
what had long been a dream, into a commercial product. Similar 
to the decision of producing a full size digital detector that 
led to commercial success in the digital mammography mar-
ket, Jay Stein made a decision to introduce tomosynthesis in 
combination with digital mammography. This decision allowed 
physicians to have their familiar digital mammogram in addi-
tion to the clinical information provided by tomosynthesis and 
allowed for much more rapid transition to tomosynthesis. Loren 
Niklason led the efforts to work with academic sites in Europe 
and in the US to demonstrate the effectiveness of tomosynthesis. 

In a June 2014 Journal of the American Medical Association 
study, the Hologic breast tomosynthesis system – Selenia 
Dimensions – was shown to be able to detect an incredible 41% 
more invasive breast cancers than 2D mammography alone. 
Moreover, the 3D  system was shown to significantly reduce 
callbacks. The study garnered massive international press both 
for the better detection rate and because the technology gave 

radiologists the confidence to significantly reduce unnecessary 
callbacks, which would save the healthcare system time and 
money – and patients, undue anxiety. The same group published 
a follow-up paper in JAMA in 2016 comparing the effective-
ness of tomosynthesis for women with fatty and dense breasts 
and demonstrated improvements for both groups. The largest 
improvements for women with dense breast tissue. Prospective 
studies in Norway and Italy have produced similar results and 
provided additional evidence of the clinical superiority of tomo-

synthesis with digital mammography compared to digital mam-
mography alone. Many institutions are now using tomosynthesis 
with a computer generated 2D mammogram produced from the 
tomosynthesis exam eliminating the need for acquiring both 
images.
Breast tomosynthesis systems have been used in screening for 
more than eight years. Despite a number of formidable competi-
tors, Hologic currently holds an estimated 60 percent share of 
the U.S mammography market. With roughly 3,600 tomosyn-
thesis systems installed in the US., Hologic 3D™ mammograms 
are fast becoming the gold standard in breast cancer screening.

Way back at the beginning of this adventure, who could have 
predicted such a positive development? 

Growth of 3D mammograms. Breast tomosynthesis systems can now be found in 
over 40 countries

disclaimer: the opinions expressed in this article are the personal 
views of dr James Culley. 

Hologic is one of the largest players in the radiology industry.  Shown here is Hologic’s 
2015 exhibit at the RSNA,the largest radiology show in the world

Breast tomosynthesis exams are fast replacing conventional 2D mammograms in 
mammography

Breast tomosynthesis involves the use of high-powered computing to convert digital 
breast images into a stack of very thin layers or “slices”— building what is essentially a 
three - dimensional mammogram. 


