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Laser imaging 'bowl' to give instant test for breast
cancer

In a bid to make the world's first while-you-wait test for breast cancer, European
scientists are developing a comfortable hemispherical bowl lined with laser sources
and ultrasound detectors with the potential to reduce the stages in spotting the
disease into a single appointment.

Current breast cancer diagnosis can be distressing and painful over a number of weeks.

Multiple stages can involve visiting a GP, being sent to a specialist for an x-ray
mammogram, having an ultrasound, before undergoing a needle, a punch or a vacuum
assisted biopsy, as well as placing one breast at a time between two metal plates in a
painful clamp.

However, a new imaging system being developed by scientists at the University of Twente,
in the Netherlands intends to remove the discomfort and uncertainty involved in a diagnosis.

The device employs both light and sound together in a technique called ‘photoacoustics’,
combining lasers and photonics with ultrasound detection.

The size of a hospital bed, a patient lies face down placing their breast snugly into the
‘reader’, a hemispherical ‘bowl’ lined with up to a hundred optical fibres, and several
ultrasound detectors.

Multiple images of a suspect breast and tumour are then acquired from dozens of different
angles before assembling the multiple shots into a single 3D image.

The ‘PAMMOTH’ (or “Photoacoustic Ultrasound Mammoscopy for evaluating screening-
detected abnormalities in the breast”), hopes to lead the research into photoacoustic, real-
time 3D imaging of suspicious lesions. Project Coordinator Srirang Manohar explains:

“We are creating an imaging device that we hope will reduce all of the stages involved in
spotting breast cancer into one convenient appointment in order to reduce time, uncertainty
and the number of unnecessary biopsies. We intend to make breast cancer diagnosis a one-
stop-shop, while you wait.”

Light and Sound

It works by sending short pulses of light into the breast towards the suspected lesion. Some
of the delivered energy will be absorbed in the tissue and converted into heat, leading to
transient thermoelastic expansion, or a mechanical ‘push’ signal from the suspected tumour.

Ultrasound detectors on the surface of the breast, from the hemispherical reader ‘bowl’
where the breast is placed, can then detect and measure these ‘push’ signals before
analysing them on site. Here the imager can look into the haemoglobin (the oxygen-carrying
protein in the blood) activity within the suspected tumour.



Since tumours consume oxygen at high rates to survive, lower oxygenation levels around a
suspect lesion could tell a physician that a suspect lump is more likely to be a malignant
growth than not.

The imager employs a multi-wavelength illumination in the near-infrared wavelength region
to extract information about blood oxygenation, using PAMMOTH’s own image
reconstruction methods.

Aggressive or Benign

As part of the PAMMOTH team, researchers at University College London (UCL) are
working on the mathematics, the image reconstruction and the analysis of the signals to
determine how aggressive a tumour could be.

By gathering key information about the haemoglobin and oxygenation levels to and from the
suspected tumour, the user could diagnose how likely it would be for the tumour to spread or
whether it was simply benign.

“An aggressive tumour has a high metabolism and consumes oxygen more rapidly than
normal tissue or a benign lesion. Our instrument and the mathematical approaches we are
developing could allow us to check the oxygen saturation rate accurately.”

“If a patient’s oxygen saturation rate was found to be considerably lower than surrounding
tissue then we could pinpoint where an aggressive tumour could be, and radiologists could
understand how the tumour is likely to behave.” Manohar said.

Unnecessary Biopsies

Current techniques to diagnose breast cancer such as x-ray mammography, ultrasound or
MRI scans can sometimes fail to spot a tumour from healthy tissue or a benign abnormality,
resulting in tumours that are missed and unnecessary biopsies being carried out.

Unnecessary biopsies and risks of ‘false positives’ (a result incorrectly indicating the
presence of a disease) in breast cancer diagnosis are hotly contested topics among medical
experts today. As well as the untold stress and discomfort experienced by women all over
the world by unnecessary treatments, inefficient diagnoses have an extremely worrying cost
implication.

Every year in the US alone, $4 billion is spent on false-positive mammograms and breast
cancer over diagnosis among women ages 40-59, according to research published in Health
Affairs. A similar picture is played out across Europe with millions of Euros being spent on
unnecessary mammograms.

“A prime focus of the PAMMOTH project is to develop an imager and data analysis to be
able to intervene at a very early stage. We need to be able to say whether a suspect lesion
is good or bad. This technique would have a substantial impact upon the money spent on
unnecessary biopsies, as well as to remove the trauma involved in a diagnosis for women
around the world,” said Manohar.

The PAMMOTH team hopes to have a prototype ready for 2020 ready for completion in
2021.



Coordinated in the Netherlands at the University of Twente, the PAMMOTH project received
a grant of €4,352,007.50 from Horizon 2020 via the Photonics Public Private Partnership.

Participants from seven European countries include: (Netherlands) PA Imaging R&D BV,
Stichting Medisch Spectrum Twente; (United Kingdom) University College London; (France)
Imasonic SAS; (Germany) TP21 GMBH; (Switzerland) Universitaet Bern; (Czech Republic)
Vysoke Uceni Technicke V Brne; (Lithuania) Ekspla UAB.

About Photonics21

Photonics21 is the European Technology Platform (ETP) for photonics, a technology
encompassing all of the products and processes around the emission, manipulation and
detection of light. Photonics is integral to a wide range of industries that include the medical,
healthcare, transport, manufacturing, and telecommunications sectors.

"Photonics21" was set up in December 2005 to bring the community of photonics
researchers and industries together. The European Commission defined photonics as one of
five European Key Enabling Technologies (KET's) in September 2009. Shortly after, the
European Research & Innovation Program "Horizon 2020" invited Photonics21 to become a
"Public Private Partnership" (PPP). The "Photonics 21 Association”, a legal entity under
Belgium law, became the private contract partner in November 2013 in a Public Private
Partnership (PPP) in conjunction with the EU Commission.

Today Photonics21 represents more than 3000 personal members from across Europe and
abroad. Our members are experts in the photonics industry, research organisations and
universities who actively engage with us to develop a joint photonics strategy for future
research and innovation in Europe.

With the global photonics market growing from €350 Billion in 2011 to €447 Billion in 2015,
Photonics remains a strong industry. The European photonics industry, estimated to be
worth €70 billion, has considerable global leadership positions and employs over 300,000
people directly.

With positive growth forecast, current industry trends like digitalisation, resource efficiency,
individual and zero failure production will drive the photonics industry further.
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