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Oncology

Digital surgery is the convergence 
of technology and surgical 
technique with real-time data 
analytics during surgical 
operations. It differentiates from 
current simple robotic-assisted 
surgery platforms in providing 
data at present otherwise 
unavailable to the surgeon 
intraoperatively to augment 
decision-making enabling true 
personalized operative care 
stratified to the individual patient, 
the specifics of that disease’s 
characteristics and the institution/
regional location. By harnessing 
advances in processing power, 
artificial intelligence (AI) methods 
and cloud networks, digital 
surgery has the potential to be 
applied to any screen-based 
surgery (or indeed intervention) 
not limited to any particular 
hardware operating system and 
so can be applied to any existing 
surgical camera or other imager 
via its associated computer 
system. In contrast, current 
robotic operating platforms, 
despite much hype, have not 
broadly benefitted patient 
outcomes as all depend wholly 
still on operator judgement as well 
as expertise without providing 
any added help in intraoperative 
decision-making. 

UCD Centre for Precision 
Surgery

To deliver tangibly on this 
exciting concept, in 2018, 
UCD incorporated a Centre for 
Precision Surgery as the applied 
academic complement to a newly 
launched and nationally unique 
Digital Surgery Unit opened 
at the same time in the Mater 
Misericordiae University Hospital 
in Dublin (both of which are led 
by Prof Ronan Cahill, Consultant 
Surgeon and managed by Ms. 

Debbie Killeen). The unit was 
created to draw together both 
clinical trials expertise and 
scientific collaborators across 
a broad range of disciplines 
(including anatomy, engineering, 
mathematics and computer 
science as well as surgery) 
with the clinical and healthcare 
administrative capabilities of 
a leading Irish hospital. The 
ambition is to make “Better 
Surgery” and include meaningful 
engagement with industry 
regarding real surgical innovation 
and development in Ireland 
focused on advanced stage 
new devices (i.e. translational 
readiness level 6-8 catering from 
preclinical evaluation of late stage 
prototypes to completed clinical 
trials) and surgical processes. 
Since launch, the Centre has 
been a fulcrum of consortia and 
projects that have been awarded 
over 10 million euro in research 
funding.

DTIF Consortium “The Future 
of Colorectal Cancer Diagnosis 
and Treatment”

The stimulus for this was the 
award of a major Disruptive 
Technologies and Innovation Fund 

from the Irish Government to a 
consortium including UCD and 
RCSI as well as IBM Research 
in Europe and Deciphex, an Irish 
digital pathology company, for 
a project entitled “The Future 
of Colorectal Cancer Diagnosis 
and Treatment: Combining 
Tissue Responsive Fluorescent 
Probes, AI and Machine Learning 
to Transform Medical Care” 
with the ambition to impact 
transformatively across colorectal 
cancer care within a three year 
period commencing October 
2019. The consortium has two 
main clinical work programmes to 
develop AI practices for patient 
care, one focused on Surgery and 
one on Pathology. 

The surgical programme utilizes 
biophysics-inspired algorithms 
to quantify dynamically the local 
biological behaviour of the tissues 
being viewed during fluorescence 
guided surgical operations, an 
important new methodology that 
augments surgical decision-
making regarding intestinal 
microperfusion (an area in which 
the centre is also one of the 
principal investigative partners in 
a field-leading, intended-definitive 
international randomized study 
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called INTACT). By contextualizing 
the tissue of focus seen 
intraoperatively alongside similar 
adjacent, healthy tissue being 
viewed simultaneously with others 
from within the study’s developing 
dataset through computer vision 
and machine learning processes, 
greater insights into the nature of 
tissue can be derived including 
classification of neoplasia 
versus normal with probability 
prediction of malignant invasion. 
This ground-breaking application 
has developed from close 
collaboration between surgeons 
at the Mater Hospital with the 
project mathematician team at 
IBM Research with considerable 
additional input from Pathology 
at the Mater (led by Prof Niall 
Mulligan) and Medicinal Chemistry 
at RCSI (led by Prof Donal O’Shea). 

While it is still evolving as a 
research application, initial 
milestones of this endeavour are 
on track to scale towards practice 
within the ambitious timeframe 
and have expanded to include 
synergistic projects in surgical 
vision and optical discrimination 
more broadly. While the initial 
focus of this methodology is 
on primary and secondary 
colorectal cancer deposit 
discrimination, its principles 
are directly applicable to other 
common malignant diseases and 
surgical specialties including 
hepatobiliary, thoracic, urological, 
gynaecological oncology and 
plastics and reconstructive 
surgery. Furthermore, work with 
Prof O’Shea at the Department 
of Medicinal Chemistry, RCSI is 
concurrently advancing novel 
optical dyes capable of digital 
tracking to augment surgical care 
further and are also on track for 
first in-patient trials within the 
project timeframe. These efforts 
are enormously strengthened 
through the highly capable teams 
at UCD Research and at the UCD 
Clinical Research Centre led by 
Prof Peter Doran including two 
dedicated surgical trials nurses, 
Ms. Aine McElroy and Ms. Laura 
Helbert. In the next few weeks, 
the engineering work programme 
commences with both mechanical 
and electrical graduates joining 
the consortium to develop 
new endoscopic technology to 
augment the reach of current 
optical systems.

The second work programme 
examines novel deep learning 
AI algorithms within colorectal 
pathology workflows and is led 
by Prof Mulligan at the Mater 
with technological expertise 
from Deciphex, a start-up digital 
pathology company originating 
from DCU. The ambition here is 

to maximise human expertise 
by optimization of workstream 
efficiency by using the AI methods 
to screen out less relevant slides 
from the deck needing consultant 
scrutiny and work is well 
advanced regarding annotation 
and classification methods 
to do this. Both programmes 
have achieved considerable 
administrative, contractual 
and managerial cooperation 
between all collaborating groups 
and have meant extensive new 
technological upfitting of the 
clinical campus culminating in 
the opening of a Digital Surgery 
Laboratory inside the Mater 
Hospital which houses a near-
infrafluorescence microscope, an 
international first within a clinical 
centre.

Airflow and Surgical Gases 
Research Group

During the COVID-19 pandemic, 
the Centre has proven its’ 
academic capability (and indeed 
flexibility) by establishing an 
Airflow and Surgical Gases 
research group to examine 
pathogenic aerosols in the 
medical setting (with a combined 
focus on surgical gas leaks 
led by Prof Cahill as well as 
a high flow supplementary 
oxygen programme of work in 
anaesthesiology/intensive care 
led by Prof Conan McCaul in 
addition to collaborations with 
Opthalmology, Physiotherapy, 
Speech and Language Therapy 
and Dentistry). The surgical 
effort has already moved beyond 
problem crystallization to solution 
development and is working with 
Medtronic and Palliare Surgical 
and others on developing ways to 
mitigate occupational hazards to 
the surgical team. The work with 
Palliare is particularly exciting 
as it includes an exciting and 
ambitious research programme, 
PORSAV (Protecting Operating 
Room Staff Against Aerosolised 
Viruses), now funded by the 
EU HORIZON 2020 Covid 19 
Rapid Respond Call along with 
a first in-patient user experience 
investigation of a smart 
insufflation system, EVA-15, as 
part of its final-stage progress to 
CE-marking and FDA approval. 

Clinical Anatomy Centre

As an additional point of 
distinction among high powered 
medical research centres in 
Ireland, the UCD Centre for 
Precision Surgery includes a 
significant training component 
to its core composition. New 
technology needs new users and 
its research is best performed in 
learning-intense environments 
so that clinical advancement is 

enabled while at the same time 
the device is honed for maximum 
usefulness for the end-user. An 
Irish Medical Council approved 
Clinical Anatomy Centre was 
established at the Mater Hospital 
thanks to the vision and hard 
work of Prof James Jones in 
Anatomy at UCD. This centre has 
now provided over 800 training 
days for undergraduates as 
well as postgraduate surgeons 
including consultants in practice 
seeking deeper specialization 
and advancement within their 
own specialist areas. Courses 
have involved twelve different 
surgical specialities (including 
Anaesthesiology and Pain 
Consultants and Radiology as well 
as surgical teams from Breast, 
Cardiothoracic, Colorectal, 
ENT, Gynaecological Oncology, 
Hepatobiliary, Orthopaedic, 

Plastic and Reconstructive 
and Vascular surgery). Industry 
partners have included Medtronic, 
Tekno, PEI, Smith and Nephew, 
FlexDex, Mainstay Medical and 
Ethicon/Johnson & Johnson for 
training and Medtronic, i360, 
Latch Medical, Palliare and 
Advanced Surgical Concepts for 
surgical device development. The 
centre facilitates both cadaveric 
work as well as radiological 
screening capability for learning 
and applied development 
interventional work with a special 
focus for clinical team based 
high-fidelity simulation ahead of 
first-in-patient surgical processes 
and devices.

Ambition for Ireland

Traditionally the Irish surgical 
research landscape has focused 
on disease specific topics and 
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basic science for the purposes 
of training surgeons in academic 
methods. Surgical research, like 
most medical research, has been 
distinct from training and has not 
been intended to directly influence 
surgical practice in specific 
ways or timeframes. Improving 
surgery, a major component of 
healthcare, is needed in the public 
interest and requires surgeon 
engagement with developing new 

process, procedures and devices. 
Additionally, our indigenous 
medical device industry is an 
enormous contributor to the Irish 
economy and deserves support 
across our statutory institutions. 
Alongside the highly impressive 
surgical research facilities already 
established around the country, 
we believe there is space for 
applied research and development 
effort to make for better surgery. 

The collaboration, interest and 
support of other groups and 
agencies with similar motivation 
is encouraging that this is indeed 
a space whose development can 
add significantly to the existing 
Irish ecosystem and we were 
delighted to be awarded “Best 
Surgical Advancement 2020” 
in the recent Irish healthcare 
awards. Working with the Mater 
Hospital’s PILLAR Centre for 

Transformative Healthcare, we’d 
love to collaborate with other 
interested partners whether based 
in clinical, scientific or industry 
background in this exciting blue 
ocean domain of Digital Surgery 
and can be contacted via email 
(ronan.cahill@ucd.ie or Debbie.
killeen@ucd.ie), linked-in (UCD 
Centre for Precision Surgery) or 
twitter (@matersurgery).

Oncology

RCSI University of Medicine and 
Health Sciences has received a 
¤1.3 million grant from Wellcome 
to further develop a blood test 
that can predict whether a person 
is likely to develop a psychotic 
disorder years later.

The researchers had previously 
analysed blood samples taken 
from people at clinical high risk of 
psychosis. These individuals were 
followed up for several years to 
see who did and did not develop a 
psychotic disorder.

After assessing the proteins in 
blood samples and using machine 
learning to analyse this data, the 
scientists were able to find patterns 
of proteins in the early blood 
samples that could predict who did 
and did not develop a psychotic 
disorder at follow-up. 

The most accurate test was based 
on the 10 most predictive proteins. 
It correctly identified those who 
would go on to develop a psychotic 
disorder in 93% of high-risk cases, 

and it correctly identified those who 
would not in 80% of cases.

The grant will now enable the 
researchers to determine if this test 
is similarly accurate at predicting 
who will develop a psychotic 
disorder from other international 
groups of clinical high risk 
individuals. The ultimate goal is to 
develop a commercially-available 
test for use in clinical practice so 
people can be treated earlier and 
more effectively. 

“Wellcome’s support will enable 
us to further expand our research 
and directly benefit patients,” 
said Professor David Cotter, a 
Professor of Molecular Psychiatry 
at RCSI, Consultant Psychiatrist 
in Beaumont Hospital, Dublin and 
Investigator at FutureNeuro, the SFI 
research centre for chronic and rare 
neurological diseases.

“Ideally, we would like to prevent 
psychotic disorders, but that 
requires being able to accurately 
identify who is most at risk. This 

grant will allow us to study these 
markers in other people at high 
risk of psychosis to confirm our 
previous findings.”

The work builds on a patent 
previously filed by the researchers, 
and this grant marks a key step in 
commercialising the test. 

The grant comes from Wellcome’s 
Psychosis Flagship, which aims 
to reduce the global burden of 
psychosis by improving diagnosis, 
maximising the impact of early 
treatment and by developing novel, 
targeted interventions. 

On this project, RCSI will 
collaborate with researchers from 
the UCD Conway Institute and 
from Cardiff University. Other 
collaborators include those from 
the University of Melbourne, Yale 
University, University of North 
Carolina at Chapel Hill, University 
of Bristol, Trinity College Dublin and 
Kings College London.

¤1.3 million for psychotic disorders
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TILDA report shows 
scale of crisis 
Researchers at the Irish 
Longitudinal Study on Ageing 
(TILDA) at Trinity College have 
released a detailed and wide-
ranging report revealing the toll of 
the Covid-19 crisis on the health 
and social circumstances of 
Ireland’s older adults. 

The TILDA Covid-19 report delves 
into a broad range of factors that 
affect the lives of adults aged 60 
years and over during the first few 
months of the pandemic, including 
changes to everyday activities, 
social interactions, physical 
activity, and other behaviours, as 
a consequence of measures put 
in place to curb the spread of the 
virus. 

The highly-anticipated report 
measures the effect that restrictions 
to reduce the spread of Covid-19 
infection have had on 4,000 
adults aged 60 years and older, 
including unmet healthcare needs, 
and changes to caregiving and 
receipt of care. TILDA’s report, 
the most comprehensive of its 
kind, also examines the scale of 
increased loneliness and social 
isolation among older adults, and 
the impact on mental and physical 
health. It also describes the extent 
of exposure to Covid-19 among 
participants and their families and 
friends during the early months 
of the pandemic, and the level of 
concern about the virus among this 
at risk group. 

Professor Rose Anne Kenny, 
Principal Investigator of TILDA 
said,“Since the Covid-19 pandemic 
unfolded, we have known that 
this unprecedented crisis has 
disproportionately impacted upon 
the health, circumstances and 
wellbeing of older adults across 
the world. TILDA’s report gives a 
thorough and accurate account of 
the scale of this impact on older 
adults living in Ireland to support 
Government and health authorities 
to see and address the negative 
impacts of the crisis.”


