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Interactive VR worlds in healthcare

Metaverse in medicine: between potential
and pioneering spirit

For many, the term “metaverse”
evokes images of VR headsets
and the rebranded company be-
hind Facebook - but can the digi-
tal parallel universe provide ac-
tual benefits for healthcare? Dr
Anke Diehl has studied the tech-
nology intensively and recog-
nises significant potential for
medical applications. However,
the expert for digital trans-
formation at Essen University
Medicine, Germany, cautions
clinicians to bring a healthy dose
of pioneering spirit when ex-
ploring the technology.

At the Medica Health IT Forum, Dr
Anke Diehl briefly made her audi-
ence see double: the expert, stand-
ing on the speaker’s podium,
suddenly also appeared in a virtual
operating theatre on-screen. With a
few inputs, she manoeuvred her
digital alter ego within the 3D en-
vironment, operating devices,
checking clinical values, and inter-
acting with others in the OR.

After all, interactivity is a key fea-
ture of the metaverse: unlike many
other VR worlds, it is designed for
user exchange and joint activities.
It is by no means a coincidence
that Meta, the company behind
Facebook, WhatsApp and In-
stagram, has positioned itself to be
the most prominent player and
driving force for this technology.
Social interaction lies at the very
core of the metaverse DNA, with
some even regarding it as the logi-
cal expansion of social media.

Team-up in the avatar hospital

But does this virtual cooperation
also work in a medical context?
Currently, Dr Diehl and her team
are getting to the bottom of this
question. ‘For this, we have built an
avatar hospital - with some lo-
cations resembling actual clinical
facilities, and others that only exist
in the metaverse, where you can
showcase 3D projections, for
example, the expert reports. ‘At
first, many of the locations were in-
spired by the Covid-19 pandemic;
we were looking for new ways to
meet colleagues and discuss with
them.’ To this end, 3D models were
created to serve as avatars for the
employees, which they can use to
move freely within the digital en-
vironments. ‘For example, I can di-
rect my avatar onto a virtual stage
to deliver a presentation, looking
at the digitized versions of my col-
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Digital clinical environments can be created in the metaverse, where many limitations of real-life hospitals do not apply.

leagues sitting in the audience.
Exactly this kind of spatial experi-
ence is a vital part of the tech-
nology.’

The virtual spaces are mostly ac-
cessed via desktop PCs using
mouse/keyboard controls. ‘The
metaverse is often associated with
VR headsets, but that would be too
costly in our context. And it’s not
really necessary, either, Diehl ex-
plains. Immersion - the sense of
“being there” in the virtual realm —
is instead achieved by using small
animations for the avatars. ‘For
example, when a user talks, the
character’s mouth is moving and
using gestures to convey the ac-
tion” This type of interactivity
could also benefit doctor-patient
communication, the expert sug-
gests.

Added value for students and
paediatric patients

However, the clinical test meta-
verse is far more than a glorified
3D conference call, she stresses:
‘We see a lot of added value in
medical education. For example,
the teacher can assume the role of
a patient avatar for practising an-
amnesis interviews. Due to the im-
mersive nature of the metaverse,
students quickly forget that they
are interacting with their teacher,
and the situation loses its test char-
acter — which, for many students
can feel rather intimidating.’

During a recent Al event in Essen,
hospital visitors were also able to
gain insights into the medical
metaverse. Meanwhile, several re-

search projects established benefits
of the technology, especially for
paediatric patients — for example,
to help children overcome their
fears of the unfamiliar hospital en-
vironment and its instruments. One
study provided the young patients
with assistance from the “Pengun-
auts” app; before an MRI scan, the
virtual characters prepared the
children for the noisy machine and
encouraged them to brave the
examination.

Another VR game currently in trial
phase addresses paediatric patients
undergoing chemotherapy, placing
them, along with their parents, in
an underwater setting. ‘In the game,
the child is wearing a deep-sea div-
ing suit, exploring the surrounding
fish and interacting with them,
Diehl explains. ‘At a certain point,
the doctor gives a signal, for
example when a disinfectant is ap-
plied. However, in the game, it’s just
a small leak in the suit, so the child
is not scared of the sudden cold
sensation.” For the expert, this “ga-
mification” approach is one of the
technology’s biggest strengths - a
notion that is backed by the study’s
promising intermediary results.

Doctors in the metaverse?

Only if the benefits are clear

Despite most metaverse apps being
geared towards a younger audi-
ence of “digital natives”, Diehl does
not believe that the technology has
an inherent generation gap: ‘The
most important factor is being
open-minded towards new things,
which has no age limit, in my ex-
perience. For many doctors, the pi-

votal element will be whether the
technology works and bears medi-
cal benefits. If that is the case, they
will adopt it

That said, the expert encourages
any colleague to bring a certain
willingness for tinkering, as many
aspects are still noticeably rough
around the edges: ‘We are currently
trying out many applications -
some work better than others, due
to the technology not being suffi-
ciently matured.” One notable limi-
tation, she points out, is that vital
parameters — such as ECG curves,
diagnostic imaging or blood levels
— cannot be displayed in real time
on the metaverse’s virtual moni-
tors. While such a feature would
greatly enhance educational set-
tings with virtual patient models, it
poses a significant challenge for
both technology and data privacy
requirements. ‘We are still a long
way from building a viable IT in-
frastructure and the legal frame-
works to support this, the expert
concedes.

The future: digital complementation
of established procedures

‘The metaverse is certainly not the
future of healthcare, Diehl is con-
vinced. ‘For us, patient care has the
highest priority, with no one being
left behind. So, whenever a person
is unable or unwilling to use the
technology to participate in a digi-
tal treatment, we must provide an
analogue alternative. This will not
change anytime soon.’

Still, in times of medical staff short-
ages, the technology has great po-
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tential, the expert says: ‘We are
desperately looking for new ways
to provide care and therapies — for
example via telemedicine — and in
this regard, the metaverse could
prove to be a valuable addition to
our clinical toolset. ll

Report: Wolfgang Bebrends
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RADIOLOGY

Photon-counting CT, strain imaging, 4D flow MRI

How new technologies shape the f

of cardiovascular radiology

New approaches to cardiov-
ascular radiology are evolving to
help clinicians gain an increas-
ingly better insight into heart
conditions. Latest developments
in cardiovascular radiology in-
clude myocardial strain imaging,
4D flow and photon-counting CT
technology.

An ECR 2024 session shone the
spotlight on these areas of cardiov-
ascular imaging with expert speak-
ers outlining the pros and cons of
each.

Dr Hatem Alkadhi, Vice Director of
the Department of Diagnostic and
Interventional Radiology at Univer-
sity Hospital Zurich in Switzerland,
explained that photon-counting CT
offers two advantages: spectral in-
formation and ultra-high resol-
ution.

He said the inherent spectral in-
formation is always available,
thanks to the dual source principle
of the scanner, at the highest avail-
able temporal resolution. ‘That
means we can do several post-
processing issues — reconstruct vir-
tual monoenergetic images, sub-
tract calcium from iodine and look
at the myocardium at high quality.
The ultra-high-resolution mode is
very interesting for dense calcifi-
cations, plaque imaging and visual-
isation, stenosis quantification and
coronary stents imaging.’

PCCT: Promising, but not

without flaws

Alkadhi said one of the biggest
benefits of spectral data ac-
quisition is the images are virtual
mono-energetic. He pointed to
study results comparing patients
scanned with a third-generation
dual source conventional energy
integrating detecting CT machine
and then with a photon-counting
detector CT, which showed clear
benefits of the new technology.
With matched protocols, radiation
dose and contrast media, the
photon-counting CT delivered ‘a
net increase in contrast to noise
ratio (CNR) of up to 70% when you
look at vascular imaging.’ That
translates into improvements in
image quality with lower contrast
media.

He concluded: ‘We have excellent
performance characteristics for
photon-counting detector CT for
cardiovascular imaging in regard to
signal, noise and CNR, which we
can use to improve image quality
and/or save contrast media, which
may be important in vulnerable pa-
tients.” There do, however, remain
issues over which scan mode to
apply in which patient — spectral or
ultra-high-resolution acquisition -
or both, and which is best for as-
sessing the stenosis. He noted that
the PureLumen algorithm for vir-
tual calcium removal still needs to
be more robust to be applied in
clinical routine.

Cardiac MRI

Myocardial strain imaging:
hearts in motion

Radiologist Dr Tilman Emrich from
the Department of Diagnostic and
Interventional Radiology at the
University Medical Center in
Mainz, Germany, highlighted the
benefits of myocardial strain im-
aging, its applications and how it
can be used as an imaging biom-
arker.

‘Strain imaging is all about de-
formation, the alteration of shape
or volume of body by a force,” he
said. ‘This is happening in the
heart while it contracts. We see the
alteration of volume by the con-
traction and we can measure this
deformation in several parameters.

This, he continued, can connected
to different layers of the heart
muscle which have different prop-
erties and are responsible for cer-
tain motion aspects in the heart.
‘The 3D motion pattern can be di-
vided into longitudinal, circum-
ferential (rotation) and radial pat-
terns and we can look at these
deformation patterns and try to
connect which layer of the muscle
is affected, said Emrich.

Strain images enables cardiac radi-
ologists to conduct segmental
analysis, such as in myocardial in-

farction, and the detection of sub-
clinical changes of the left ven-
tricle, e.g. in genetic diseases or
after treatment with chemotherapy.
In addition, strain imaging offers
insights into prognostic effects of
various cardiomyopathies.

While acknowledging that myoc-
ardial strain imaging offers a
number of insights and is highly
promising, Emrich said there is a
need to standardise the technique
before it can be used as a clinical
tool.

4D flow: fluid mechanics with

solid potential

Dr Ursula Reiter from the Depart-
ment of Radiology at the Medical
University of Graz in Austria dis-
cussed how 4D flow is a valuable
tool in state-of-the-art cardiac MRI.
It provides simplified acquisition
and accurate quantification as a
time-resolved, three-dimensional,
three-directional, velocity encoded
phase contrast imaging. The four
sequences enable calculation of
the 3D velocity through the cardiac
cycle, supported by guidelines and
expert recommendations on how
to adapt these protocols with re-
spect to spatial and temporal resol-

ution. ‘We can use these par-
ameters of elevated stress as
possible risk stratification,” she
added.

Summarizing her insights, Reiter
pointed out that 4D flow can be
relatively straightforward to assess
with a whole heart body flow con-
ducted within 10 minutes. She
added that 4D flow allows visual-
isation of flow patterns and ac-
curate velocity quantification and
flow quantification can be per-
formed through any a posteriori
defined cross section. ‘4D flow
allows calculation of unique fluid
mechanical parameters, though the
full diagnostic/prognostic potential
still has to be explored, the expert
concluded. ®

Report: Mark Nicholls
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Medical imaging

Latest developments in
contrast media utilisation

Striking the balance between
diagnostic efficacy and patient
safety remains critical when uti-
lising iodinated contrast media
to deliver the best imaging out-
comes. Currently, 300 million CT
exams are conducted across the
world every vyear, with 40%
contrast-enhanced exam. While
playing a crucial role in diag-
nosis and treatment of disease,
CT expert Efthimios Agadakos
believes the medical profession
has a duty to do its utmost to
minimize patient risk from
contrast media.

A session at ECR 2024 in Vienna
heard about latest developments,
trends and breakthroughs in
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Health Services Management from
the National School of Public Health
in Athens, he is currently completing
his PhD thesis in Medicine at the
University of Athens on low radiation
dose protocols in CT.
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contrast media utilisation in CT,
MRI and ultrasound imaging, and
explored the question of how do-
sage may be further lowered using
modern protocols. Focussing on
CT imaging, Agadakos offered in-
sights into approaches he feels can
contribute to enhanced patient
safety and better-informed clinical
decisions.

As Chief Radiographer at Laiko
General Hospital in Athens, he
highlighted the role of imaging in
modern clinical practice, offering
invaluable diagnostic information
across a wide spectrum of medical
specialities. ‘It can improve visual-
isation of anatomy and pathology,
enhance lesion detection and vas-
culature, identify ischemic con-
ditions, enhance surgical planning
and guidance as well as monitoring
treatment response,’ he said. ‘But it
is imperative to acknowledge the
associated risk of iodine in contrast
media.’

Why a lower dose matters

Risks from radiation levels and ad-
verse reactions mean that optimal
iodine delivery is pivotal in yield-
ing precise and reliable diagnosis,
while maintaining patient safety
and healthcare efficiency. Agada-
kos said that lower iodine dose can
reduce risk of allergic reactions
and contrast-induced nephropathy,
decrease vascular complications,
enhance patient comfort and ex-
perience, minimise radiation ex-
posure, and optimise resource utili-
sation. Protocols can also be
adapted for children, the elderly
and for patients that need repeat
CT scans.

The expert went into detail on a
range of options that can be ap-
plied to help reduce iodine dose
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when using CT. These include
tube voltage selection (automated
or manual), iterative recon-
struction algorithms, cinematic
rendering, Dual Energy CT, Al ap-
plications, Photon-counting CT,
personalized protocols and smart
injection systems. ‘Iterative recon-
struction algorithms enable the
use of lower tube currents or volt-
ages, driving lower iodine doses
without diagnosing compromising
diagnostic accuracy, he told dele-
gates.

One study using a low KV and low
iodine dose with abdominopelvic
CT achieved a 40% iodine dose re-
duction and 50% radiation dose re-
duction. ‘Meanwhile, dual-energy
CT allows for better iodine contrast
enhancement at lower doses, thus
reducing the total iodine load on
the patients,” added Agadakos.

Perfect timing

Artificial Intelligence applications
assist in reducing need for IVCM
(intravenous contrast media) by
analysing patient data such as and
flow weight, select low KV or dual-
energy CT scanning based on indi-
vidual patient characteristics. When
using personalized protocols, he
said bolus triggering is a “must”
with contrast-enhanced CT as it fa-
cilitates ‘perfect timing for contrast
enhancement, produces accurate
imaging and reduces the need for
higher iodine concentrations.’
Meanwhile, photon counting CTA
facilitates lower iodine dose by en-
hancing the detection of contrast
media, particularly in small vessels,
he added.

Finally, advanced contrast injec-
tors equipped with intelligent
technologies offer precise man-
agement of contrast adminis-
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Whether in magnetic reso-
nance imaging (MRI), com-
puted tomography (CT),
diagnostic radiology, or ra-
diation therapy: in radiolo-
gy, it’s all about the details.
Highly specialised equip-
ment in a professional en-
vironment helps to make
exact diagnoses and im-
plement precise therapies.
Everything else needs to
be just as professional.

We at Febromed can help
with daily operations with
the ‘Get up® handle system.
With our handle system, pa-
tients can perfectly position

tration. Agadakos said the aim is
to strike a balance between diag-
nostic efficacy, image quality and
patient safety and comfort. ‘By em-
bracing the latest advancements in
CT technology and adopting
tailored strategies for iodine dose
reduction, we can push the
boundaries of diagnostic ex-
cellence while prioritizing patient
safety, he continued.

‘But we must continue to col-
laborate, innovate, and elevate the
standard of patient-centred care in
medical imaging, ensuring that
every patient receives the highest
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themselves on the examina-
tion table at their own pace.
This takes the pressure off
of medical personnel, letting
them concentrate on what's
essential: the examination.

Reducing workload

In radiology, a large section
of patients have restricted
mobility, something that can
often present a considerable
strain for medical staff. They
have to use their full physi-
cal strength to move patients
— and are in danger of be-
coming a medical emergen-
cy themselves. But besides
the physical complaints,
there are also costs for the
employer and the social
system. ‘Get up® by
Febromed helps re-
duce this strain in
day to day work to a
minimum.

quality of care and a positive and
reassuring experience in the CT de-
partment.’

The session also heard from Peter
Murphy, Unit Manager, MRI, PET
CT & DXA, Alliance Diagnostic
Medical Imaging Ireland and Cork
University Hospital about current
issues with  Gadolinium-Based
agents with MRI, and Barbara
Kraus from Wolkersdorf, Austria,
speaking on indications and proto-
cols for ultrasound contrast agent
administration. Hl

Report: Mark Nicholls



RADIOLOGY

Technology applications in diagnostic imaging

How digital twins will support

radiologist of the future

Digital twin technology can
transform clinical practice by
aiding patient-specific prediction
and supporting personalized
treatment models. Expert speak-
ers at an ECR2024 session in
Vienna focussed on how radiol-
ogy will play a leading role in
the advance through data ac-
quisition via a range of imaging
modalities.

The session was chaired by radi-
ologist Professor Valeria Panebian-
co from the Sapienza University of
Rome, who also outlined her de-
partment’s work with digital twin
technology.

To set the stage, she provided a
rough definition of what a digital
twin can be:

an evolving digital profile that
helps optimise digital perform-
ance;

a dynamic digital representation;
or

a virtual representation of a
physical object or system across
its lifecycle.

The key concepts are that the two
systems — physical and digital -
should exist side by side on a real
time basis.

Panebianco said: ‘As simulation
models, digital twins will transform
clinical practice as they will pro-
vide patient-specific prediction for
the prevention, screening and dis-
ease diagnosis as well as person-
alization and assessment of re-
sponse to therapy.’

Bridging the human-digital divide

The expert delivered insights on the
future development of digital twins
in radiology through clinical, com-
putational, digital and virtual path-

ways, noting that it is ‘where the real
clinical world meets digital. How-
ever, the complexity and prognostic
heterogeneity of diseases make it
necessary to apply computational
tools and precision medicine.

‘The data for digital twins’ devel-
opment can be derived from many
different medical specialities, she
continued. ‘However, radiology
stands out for multiple factors as
radiologists make diagnoses and as-
sess therapy response, which are the
main predictive clinical questions to
which digital twins have to reply.’

Radiology produces large amounts
of data from different modalities
such as CT, MRI and ultrasound,
providing a rich foundation for
quantitative and functional in-
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formation. To achieve the goal of
making viable predictions, the data
fed to the digital twins must be ac-
curate as well, Panebianco said.

She pointed to current examples of
digital twin applications, such as in
cardiology to inform on clinical
decisions, in orthopaedics to main-
tain musculoskeletal health of sol-
diers, and in multiple sclerosis for
simulation models for treatment
outcomes.

Outlining the work to develop digi-
tal twin technology at the Univer-
sity of Sapienza, she said her focus
is on validating wearables, liquid
biopsy and imaging biomarkers in
prospective studies to construct the
digital twin.

She concluded: ‘Radiology is able
to provide a bridge between the
human being and the digital twin
by shortening the gap and enhanc-
ing the development of this inno-
vative digital solution.’

Efficiency, personalization, research
Meanwhile, Huan Xuan Nguyen,
Professor of digital communication
in engineering at Middlesex Uni-
versity in London and Director of
the London Digital Twin Research
Centre, went into more detail on
what he called the “three pillars” of
digital twins in healthcare:

* models developed for healthcare
facilities and organizations, de-
signed to improve efficiency of
hospital or departments;

* digital twins of the human body
for personalized diagnosis, treat-
ment planning, treatments and
interventions; and

* models geared towards disease
research, medicine and device
development.

However, he cautioned that im-

plementation of digital twins in

healthcare come with high deploy-
ment and maintenance costs, with
significant investment needed in

technology platforms to achieve vi-

able results.

Nguyen also outlined technical
challenges, with notable issues
around data collection and inte-
gration, computational resources,
model accuracy and validation, as
well as privacy and security con-
cerns. The effort needed to over-
come these challenges might still
be worth it, he added: “The benefit
in healthcare and radiology is that
you can have greater predictive ac-
curacy with a digital twin, treat-
ment plan optimisation and can
test scenarios without interfering
with real patients.

‘It can also be used for research
and training and to familiarise pa-
tients with equipment. Finally, per-
sonal care and treatment is one of
the most important potential bene-
fits of the digital twin.’

Need for a regulatory framework

Dr Ilena Rapisarda, a private law
researcher from the Department of
Law at the University of Catania in
Sicily, explored ethical and legal
issues of digital twin technology.

While the technology’s devel-
opment might still be in its infancy,
the field is rapidly evolving, she
said: ‘Clinicians will be able to
simulate aspects of treatments on

Huan Xuan
Nguyen

Huan Xuan Nguyen is Professor of
digital communication in engineering
at Middlesex University in London
and Director of London Digital Twin
Research Centre, with research inter-
ests include that include digital twin
modelling, digital transformation and
machine learning.
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patient digital twins and determine
which option is likely to be the
most effective.

‘Digital twin technology offers
great  opportunities to revol-
utionize healthcare systems, and
ethical issues should not prevent
development of such technologies
but should integrate with it

However, the expert warned that
conflicts of interest must be regu-
lated by adopting an ethical ap-
proach, with the new technologies
governed by the law. She said it
was necessary to adopt an ap-
propriate regulatory framework,
especially regarding the allocation
of responsibilities between the dif-
ferent actors involved in the pro-
duction and use of digital twins.
The framework should also intro-
duce ethical principles of auton-
omy, responsibility and transparen-
cy in codes of conduct and training
courses for engineers, computer
scientists and developers, with par-
ticular reference to ethics in the de-
sign of technologies. @

Report: Mark Nicholls
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Liver, renal, pancreas, paediatric and multi-organ transplants

Important role for ultrasound in
transplantation imaging

Ultrasound plays a pivotal role
in the assessment of organ trans-
plant patients. It enables phys-
icians to safely and easily assess
progress, identify complications
and resolve problems, as well as
deliver long-term monitoring.
The value of ultrasound in the
transplant space was highlighted
in a session at ECR 2024, cover-
ing liver, renal, pancreas, paedia-
tric and multi-organ transplants
with clinicians discussing how it
enables them to offer better care
for their patients.

Session co-chair Paul Sidhu, Pro-
fessor of Imaging Sciences at
King’s College London, said that in
the 1980s before the much wider
use of ultrasound, physicians had
little to guide them if a problem
arose with a transplant such as
with an abnormal liver test func-
tion, clotting, thrombosis, or organ
rejection. ‘But the introduction of
ultrasound transformed how they
managed patients, he said. ‘They
could then clearly move into a dif-
ferent direction - immunosup-
pressant therapy, angiography, or
revascularization.” The expert ar-
gued that, while ultrasound im-
aging has become a vital part of
transplantation, it should be per-
formed more still, and everyone
should have the knowlegde of how
to do this.

www.healthcare-in-europe.com

Detecting complications

Dr Gibran Timothy Yusuf from
King’s College Hospital NHS Foun-
dation Trust — one of Europe’s big-
gest transplant centres, conducting
200 liver transplants a year — high-
lighted how ultrasound in liver
transplantation offers an under-
standing of the anatomy and po-
tential complications, including the
hepatic artery and vein, the portal
vein and biliary duct.

‘Ultrasound lends itself very well to
that evaluation, he said. ‘One of the
best ways to look at how to use
ultrasound is by thinking what the
complications can be and how we
can potentially detect them.’ This in-
cludes vascular complications in-
cluding formations of pseudoa-
neurysm, stenosis or occlusion of
major vasculature, stenosis of bile
ducts, reflux and microlevel is-
chaemia angjopathy. ‘Ultrasound has
a role in the early follow-up, and
then also longer term with rejection
or recurrent disease,” he added.

Yusuf also outlined the importance
of knowing when to use other mo-
dalities for an accurate imaging as-
sessment, particularly when need-
ing to view a wider area.

However, he pointed to the clear
benefits of ultrasound; it is radi-
ation free, has bedside use, is re-

peatable, accurate, safe and can be
conducted in real time with uses
including angiographic
ment, micro- and macrovascular
perfusion dynamics.

aSSess-

He said: ‘Multiparametric ultra-
sound provides comprehensive

liver assessment, and the role of B
mode and Doppler is critical. CEUS
is useful for problem solving, par-
ticularly in the early follow-up
period. There is a developing role
sheer

with wave elastography,
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though we must also acknowledge
that complimentary imaging may
be needed.’

Paediatric transplants: a wholly
different ballgame

Dr Annamaria Deganello, a consul-
tant radiologist at King’s College
Hospital since 2013, discussed pae-
diatric liver and multi-visceral
transplantation. She focused on the
main surgical techniques, post-
surgical complications and the role
of ultrasound in the post-operative
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Dr Annamaria Deganello is a
consultant radiologist at King's
College Hospital, having qualified in
2004 from the University of Padua in
Italy before undertaking specialist
radiology training. Her specialist
interest is in paediatric imaging of
complex surgical cases, trauma and
hepatobiliary diseases and liver
transplantation.

monitoring of paediatric trans-

plants.

She said: ‘There is a major dif-
ference between paediatric and
adult transplantation and the grafts
that children receive are very differ-
ent from the grafts used in adults.

Deganello said ultrasound, specifi-
cally Doppler, remains the most
powerful tool to follow these pa-
tients up. ‘CEUS microvascular im-
aging can be used in doubtful
cases, especially because you are
dealing with tiny vessels, she
added. ‘But what is really benefi-
cial is that when you are scanning
patients, the parents are with you,
and you can reassure them im-
mediately rather than waiting for a
Cr’

“An excellent problem solver” for
renal transplantation

Professor Thomas Fischer, Head of
the Ultrasound Centre at Charité in
Berlin, concentrated on the moni-
toring strategy of the early phase
after kidney transplantation using
MPUS, the benefits of elastography,
new broadband Doppler tech-
niques, and CEUS in the early
phase after transplantation.

He said that ultrasound is the most
common modality for assessing
kidney transplants and has a role
in the post-operative phase from
the first 48 hours through to longer
term follow-up and is ‘an excellent
problem solver’.

Dr Jose Angel Jimenez Lasanta
from Hospital Vall d‘Hebron in
Barcelona discussed ultrasound in
the realms of combined kidney and
pancreas transplantation. He dis-
cussed the role of ultrasound, in-
cluding Doppler, in assessing
renal/pancreas transplants and in-
dicted when to turn to other im-
aging modalities for assessment. ll

Report: Mark Nicholls

Paul Sidhu

Paul Sidhu is Professor of Imaging
Sciences at King's College London
and a Consultant Radiologist in the
Department of Radiology at King’
College Hospital. He has published
extensively on many aspects of ultra-
sound and pioneered the introduc-
tion of contrast-enhanced ultrasound
in the UK. He is Past-President of the
European Federation of Societies in
Medicine and Biology and the British
Medical Ultrasound Society.
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Delivering more efficient healthcare

How teleo

As opportunities for tele-
operations rapidly expand with-
in radiology, the concept is being
deployed across an array of mo-
dalities to deliver more efficient
healthcare. A range of speakers
covered the topic at ECR 2024.
However, challenges remained:
radiographers and radiologists
were initially slow to accept and
adopt the concept, there were
cost and technical obstacles, and
concerns over a loss of direct
contact with patients.

With a range of real-world
examples within clinical practice
and education, speakers high-
lighted how teleoperations is mak-
ing a difference in the way they op-
erate and deliver care to patients.
In his introduction to the session,
chair Borut Marincek pointed to
the World Health Organization
definition of telemedicine as ‘de-
livery of health services using digi-
tal technologies to overcome dis-
tance barriers’ and that
teleradiology now accounts for at
least 50% of telemedicine usage.

A former chairman of the Depart-
ment of Diagnostic Radiology at
Zurich University Hospital, he said
recent radiology and health con-
gresses had highlighted the value
of teleoperations in solving per-
sonnel shortages. But he also
pointed to challenges to implemen-
tation: a lack of worldwide regula-
tory standards; costs; and a chang-
ing work culture. ‘It is paramount
that the view of radiographers is
taken into consideration when im-
plementing this new technology,
said Marincek, adding that a survey
among radiographers on tele-
operations is planned.

Cautious approach

Anton Sheahan Quinsten, senior
radiographer at University Hospital
Essen, Germany, outlined his
centre’s experiences of remote MRI

Remote scanning in the cockpit at University Hospital Essen.

scanning, noting that ‘remote scan-
ning is the most discussed topic
among radiographers.” While radi-
ographers are adaptive to new
technologies, he conceded an el-
ement of caution remains within
the profession on the subject.

The backdrop is also challenging:
increased demand for imaging, an
ageing demographic, and a lack of
radiographers ~ with  vacancies
across most hospitals in Germany
and an expectation that half of
radiographers will retire between
2030 and 2040. In addition, his
hospital is spread across a large
campus with 50 institutes and
clinics and patients meaning time
spent having to get to different
areas if colleagues need support.

That needed a software solution all
scanners remotely with MR oper-
ations separated into three processes:
patient management, exam manage-
ment, and quality management.

Given the serious shortage of radi-
ographers in Germany, it was real-
ised that highly-qualified radiogra-
phers were not required for patient
management (i.e. patient position-
ing) and staff could be better de-
ployed, leading to a ‘cockpit sol-

ution’” with radiographers in a
separate room with screens locked
in to all the modalities across the
campus. ‘Today, our radiographers
routinely work from home, with
three screens and able to perform
three scans simultaneously, added
Quinsten, who during the Covid
pandemic became the first person
to perform an MRI examination re-
motely from home. The system is
so flexible, he added, that the MRI
scanners can be operated from any
location at any time.

There were initial ‘human and techni-
cal’ challenges when remote scan-
ning was introduced. Some senior
staff resigned, though they have since
returned as remote technologists.

His department has now scanned
50,000 patients remotely and since
2023 has deployed a cloud-based
solution. ‘We have seen that remote
scanning has huge potential in the
hospital,” he said. ‘We can operate
all our modalities with fewer radi-
ographer than in the past.’

A technologist in a cockpit centre
can share their knowledge, training
time for new radiographers has been
reduced by half, radiographers can
scan from home and experienced

perations is changing ra

older personal who are less mobile
can return to their profession.

Quinsten added that on-site radiogra-
phers have more time to prepare pa-
tients, images can be shared live with
other departments and research can
be supported. Patients benefit be-
cause they do not have to travel for
specialist exams and can go to a radi-
ology department closer to home.

Ultrasound teleoperations

Professor Vita Cantisani, Vice-Dean
of Medicine and Dentistry at the
University of Sapienza in Rome, fo-
cused on teleoperations in ultra-
sound and how it can help remove
geographical barriers and resolve
staff shortage problems in hospitals.
‘Radiologists working in a central
hospital can interpret the images ob-
tained in an elevated number of re-
mote patients, thus increasing effi-
cacy, while reducing transport costs,’
said Cantisani, who emphasized the
importance of specialized training
and formal certification and the
need for high-end technology.

He concluded: ‘Telerobotic ultra-
sound may successfully answer
clinical questions in most cases,
allowing patients to receive im-
aging in their home community
and in remote and rural areas
where hospitals or imaging centres
are not available” He said it also
helps in areas lacking experienced
radiologists, while pre-hospital
tele-ultrasound may reduce time to
diagnosis and improve patient
treatment or referral times.

Expanded applications

The session also heard how tele-
operations are supporting the mili-
tary. British Army radiologist Dave
Muchena examined the pros and
cons of teleradiology in defence
medicine, acknowledging it as an
‘excellent and cost-effective tool
for clinicians in austere environ-
ments’, but there can be a lack of

iology

Anton
Sheahan
Quinsten

Anton Sheahan Quinsten is senior
radiologist at University Hospital
Essen and Deputy Chairman of the
Radiographers Board in Germany. He
studied business informatics and his
field of research is Artificial Intelli-
gence in radiography. He is author of
the book Information Technology and
Artificial Intelligence in Radiology.

Vito Cantisani is Professor of Radi-
ology at the University La Sapienza
in Rome with specific interests in
multiparametric ultrasound, contrast
media and in abdominal and vascu-
lar imaging. He is also President-
elect of the EFSUMB (European
Federation for Ultrasound in Medi-
cine and Biology).

face-to-face contact and issues of
miscommunication.

Dr Ricardo Teresa Ribeiro from the
University of Applied Sciences and
Arts (Western Switzerland) dis-
cussed remote imaging as a means
to support radiographer and radi-
ologist education, while Patrizia
Cornacchione from the Catholic
University of Sacro Cuore highlight-
ed experiences of implementing a
televisits system for cancer patients
during the Covid-19 pandemic. She
said: ‘The swift deployment of a
telemedicine system, even in the
context of a pandemic emergency,
is both feasible and well-received
by patients. Initial experiences
pave the way for expanded tele-
medicine applications within radi-
ation oncology. (MN) H

— Advertorial -

The right solution for every challenge

If images, videos and audio are to
be distributed, recorded and man-
aged in the operating theatre and
beyond, SMART OR is the right sol-
ution - from the individual work-
station, where local sources are to
be documented, to distribution,
archiving and streaming in com-
plex networks.

With SMART OR's web ap-
plications, authorised users can ac-
cess available media material and
related information at any time
and from any location. ,Thanks to
the technology used, the WEB
CLIENT is secure, fast, robust and
flexibly configurable. An auto-
logoff function also provides ad-
ditional security,“ says Michael
Heuer, Head of Development and
Product Manager Software at Rein
Medical.

With SMART OR'’s web applications, aut-
horised users can access available me-
dia material and related information at
any time and from any location.

Patient data can be created and
edited manually via the web ap-
plication or automatically imported
from the DICOM worklist or via

HL7. Users can view, crop or
upload and download media with
a click of the mouse.

All-in-one PC offers flexibility

and maximum security

With the SILENIO, Rein Medical
offers a powerful all-in-one (AIO)
PC that is designed as a fully
equipped workstation computer.
The monitor with a screen diagon-
al of 24 inches can be used in the
central sterile supply department,
the emergency room, in the shock
room, at the documentation work-
station or on a trolley for mobile
ward rounds. The SILENIO is a
medical PC that offers the ap-
propriate device safety for use in a
patient-centred environment.

A special feature of the AIO PC is
its intelligent presence detection.

LIf an unauthenticated person at-
tempts to access the screen con-
tent, the monitor is automatically
switched off. This ensures that
only authorised employees can ac-
cess confidential patient data,”
says Fabian Wischet, Product Man-
ager SILENIO and CLINIO at Rein
Medical, explaining the tech-
nology.

Another special feature is the three
hot-plug battery packs. They en-
sure that the device can be oper-
ated reliably for up to eight hours
without a power connection.

Ready for use in hygienically
sensitive areas

The AIO-PC CLINIO, a Class I medi-
cal device according to MDR with
EUDAMED listing, ensures a hy-
gienic working environment in the

operating theatre and can be used
both as a thin client and as a fully-
fledged PC system. The system
allows users to retrieve and process
data from medical information and
imaging systems such as HIS, RIS,
PACS, PDMS, OR image manage-
ment and others.

Users can log into the system
easily and securely using an ID
card. As an option, the PC can be
supplied with a barcode reader
with acoustic read confirmation
and adjustable reading field, an

RFID reader and a 10-finger
PCAP-TOUCH front protective
screen.

www.reinmedical.com/en
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Focus on quality control

Improving radiology department
efficiency for hospital inpatients

Because radiology exams are an
integral part of the treatment
process for many hospital inpa-
tients, any improvements in effi-
ciency can have a positive ripple
effect on routine hospital oper-
ations and functionality. Two
quality control presentations at
the 2023 RSNA Annual Meeting
shared the theme of creating
representational staff teams to
identify bottlenecks involving
radiology report turnaround
times. Using structured quality
improvement methodologies,
they developed and tested practi-
cal potential solutions, and rec-
orded the results. Their changes,
resulting in  positive im-
provements, merit evaluation
and testing in hospitals with
similar issues.

Should all portable exams ordered
for paediatric cardiac intensive care
unit (CICU) patients be designated
as STAT? At Children’s Hospital of
Philadelphia, most ICU portable
exams were being requested as
high priority STAT exams without
considering the urgency of their
need. This resulted in inefficiencies
in processing the radiology find-
ings of highest priority patents to
their ordering physicians.

‘If everything is STAT, nothing is
STAT, because the radiographer
team for portable X-ray exams is
unable to respond to simultaneous
requests,  explained radiology
quality assurance technologist Ea-
trice Y. Hinton, AS RT R. ‘Radiogra-
phers had to make decisions with-
out clinical input on whom to
image first, and this was causing us
stress.’

A multidisciplinary team of clini-
cians and staff members from the
radiology department and the
CICU was assembled with the goal
of reducing the time to take port-
able exams of high priority pa-
tients. The team included phys-
icians, technologists, nurses, a
human factors engineer, and a
safety and quality specialist, who
collectively observed and recorded
every step of the process in detail.

They identified three major factors.
The radiographers were con-
sistently busy. Priorities were being
communicated by telephone and
did not always happen or required
multiple calls for clarification. Radi-
ographers also did not have access
to the patient’s electronic medical
record (EMR) at the hospital.

Interventions included creating a
well-defined clinical criteria list for
prioritizing STAT orders and to pre-
vent inappropriate labelling of
non-STAT cases. The hospital im-
plemented a new secure chat text
messaging system between order-
ing physicians and CICU radiogra-
phers for direct communication.
Six months after implementation,
turnaround time between order

www.healthcare-in-europe.com

and exam completion was reduced
from a median of 24 minutes to 15
minutes.

‘The relationship and communi-
cations between the CICU teams
and radiology teams have im-
proved, Hinton tells European
Hospital. ‘Our new process has
been implemented in the CICU
step-down unit and in the Neonatal
Intensive Care Unit. We are cur-
rently investigating the clinical
criteria needed for implementation
in the paediatric ICU and customis-
ing it for that portable radiology
team’s specific clinical needs.’

Reducing turnaround time for routine
inpatient neurology MRI reports

The Main Line Health System, serv-
ing portions of Philadelphia, Penn-
sylvania, and its western suburbs,
is focused on reducing the length
of stay (LOS) of its inpatients to re-
duce healthcare costs, and has
been using its EMR to improve sys-
temwide processes to do so.

‘We believe that the Radiology De-
partment has an important role to
play in influencing the length of
stay,” said radiologist Ashima Lall,
MD. ‘We had anecdotal evidence
that inpatients with neurological
diagnosis might have higher length
of stay because they were waiting
for final imaging results after rou-
tine MRI studies.’

So the hospital system created an
interdisciplinary professional team
to analyze data, troubleshoot,
identify barriers, and design a pilot
program to resolve them. During
its investigation, the team had dis-
covered that the EMR did not alert
the radiology department of rou-
tine inpatient studies on patients
awaiting MRI results to be dis-
charged.

To overcome this, the team devel-
oped a “demand signal” in the EMR
to identify patients who could be
discharged within 24 hours follow-
ing receipt of MRI imaging results.
They expected that this additional
EMR functionality would help radi-
ographers and radiologists priorit-
ize routine orders of these inpa-
tients ahead of other routine
inpatient studies.

A six-month long pilot study of
neurology patients using the de-
mand signal across all four hospit-
als was launched in March 2022.
Discharge results were compared
with baseline metrics from May
2020 through May 2021.

With the change, the average time
reduction between the order for
the MRI and the time it was per-
formed was 9 minutes compared to
17 minutes, and the average time
from the MRI to report dictation
was 3.1 minutes compared to 4.55
minutes. Impressively, the average
time to discharge for this patient
group was halved.

This initial pilot data showed that
51% of these demand signal pa-
tients were discharged in less than
24 hours and 70% within 48 hours.
They were associated with 300
fewer inpatient days and 34.5 ob-
servation days compared to the
controls.

The team calculated that the cost
savings during the pilot study was
US $42,649, and US $170,595 if
projected to a year. Another benefit
is that inpatient beds are becoming
available more rapidly for admitted
emergency patients. Data is re-
viewed monthly to ensure that
there is no deviation from the pro-
cess or significant variation from
expected projections.

‘We continue to use the demand
signal in all four hospitals’, Lall ad-
vises” In 2023, the Main Line
Health System scaled this approach
to other imaging modalities like CT
and ultrasound.

She tells European Hospital that
after analyzing six months of the
data, the demand signal was ex-
panded to CT and ultrasound pro-
cedures that were associated with
the largest numbers of patients dis-
charged within 48 hours after re-
ceiving imaging results back. These
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selected procedures included im-
aging studies in both Neuro and
Body Imaging.

‘Proper selection of imaging
studies for demand signal use by
an interprofessional team is im-
portant and should be data-driven.
It may vary at other institutions.
This should be emphasized for op-
timal resource use as it is one of
the important drivers influencing
the outcome,” cautions Lall. ll

Report: Cynthia E. Keen
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Al is key

Lung cancer screening initiatives
across Europe

Artificial Intelligence will be a
critical component in ensuring a
Europe-wide lung cancer screen-
ing programme can achieve its
potential, according to speakers
at a special ECR2024 session.

Delegates heard that the SOLACE
projects (Strengthening the screen-
ing of Lung Cancer in Europe) will
be supported by AI in terms of
workflow, diagnostics, and image
and data analysis. Presentations in
the session also focused on prog-
ress on the initiative in Croatia,
France, Hungary and the Czech Re-
public, in reaching out to under-
represented and vulnerable
groups.

In her introduction to the session,
chair Dr Oyunbileg von Stackel-
berg from the University Clinic
Heidelberg in Germany said that
while there was evidence that
screening with low-dose CT
(LDCT) reduces lung cancer mor-
tality, few countries in Europe had
lung cancer screening (LCS) as a
national programme in their
healthcare systems.

SOLACE, a multi-national project to
boost LCS in Europe, includes 33
institutions from 15 countries with
ongoing projects and pilot trials.

Reducing mortality by 20%
Radiologist ~ Professor =~ Helmut
Prosch from Vienna General Hos-
pital outlined the vision of SOL-
ACE, which is an EU4Health
funded initiative within Europe’s
Beating Cancer Plan, and the chal-
lenges it faces.

He said 55% of patients with lung
cancer present in the advanced tu-
mour stage, 22% in the regional
stage, and 19% with a localised tu-
mour, with 4% unknown. ‘Only pa-
tients presenting with localised tu-
mour stage have a fairly good
five-year survival of 61%, but with
more advanced stages, the prog-
nosis is bad, said Prosch. ‘This
translates into overall survival of
20.5%. What we are trying to do
with LCS is increase the number of
patients diagnosed in the localised
tumour stage as the smaller the tu-
mour the better the prognosis.” Fig-
ures suggest screening with LDCT
can reduce lung cancer mortality
by 20%, saving a life for every 320
people screened.

Challenges include a lack of Euro-
pean guidelines, limited cost effec-
tiveness data, concerns about
reaching groups who would bene-
fit most, and LCS training. ‘We
know women are under-
represented in lung cancer screen-
ing, even though they would bene-
fit more from lung cancer
screening,’ Prosch continued. ‘Vul-
nerable and marginalized commu-
nities smoke more and have higher
lung cancer incidence but are dif-
ficult to reach. The people who
would profit the most are under-

represented. That is why we have
work packages specifically focuss-
ing on females and hard-to-reach
individuals.

SOLACE is also working with the
European Society of Thoracic Im-
aging on a unified training system
for healthcare professionals in-
volved in LCS.

Digitisation makes workload
manageable

As the first EU country with a na-
tionwide LCS programme, Croatia
has 20 centres in 14 cities, is fully
reimbursed and integrated into the
healthcare system, and aims to re-
duce lung cancer deaths by 20%
within 10 years.

Professor Miroslav Samarzija from
the Department of Pulmonary Dis-
eases at the Clinical Hospital
Center in Zagreb said the pro-
gramme hopes for a 50% response
rate from eligible and high-risk
populations and promote an early
therapeutic approach. He also em-
phasized the role of AL ‘It is not
possible to perform volume analy-
sis in 20 centres on thousands of
participants without the use of Al
he said. ‘Another problem is how
to approach high-risk populations
and we decided to do that through
the GP network. But if you want to
connect 2000 GPs with 20 radiol-
ogy centres and six centres for ad-
ditional diagnostic procedures and
surgery, you need digitalisation.

For 2024, the plan is for digital in-
tegration of LCS with breast and
prostate cancer screening and im-
prove data sharing in the SOLACE
project.

The session also heard from Pro-
fessor Marie-Pierre Revel from Co-
chin Hospital, Université Paris Cité,
on the French experience focusing
specifically on women through the
CASCADE study (Lung Cancer
Screening in French women using
low-dose CT and Artificial Intelli-
gence for Detection), launched in
March 2022. Underlining the im-
portance of a woman-only cohort,
she said a key driver was because
women are under-represented in
LCS studies and that the portion of
women among lung cancer pa-
tients has increased from 16% in
2000 to 34.6% in 2020 with 41%
under the age of 50.

A Hungarian pilot project reached
out to deprived populations, while
the Czech Republic is focusing on
very high-risk participants.

Appeal for more scientific evidence

Biomedical engineer Dr Colin Jac-
obs outlined the role AI can play in
national LCS programmes across
Europe in assessing the probability
of malignancy, automated detec-
tion of lung nodules, and in work-
flow. ‘It determines the type of
nodules, measures the size of the
nodule and the malignancy prob-
ability, said Jacobs, from Radboud

University Medical

Nijmegen.

Center,

He said there are 17 AI products
related to pulmonary nodule detec-
tion and/or characterization CE-
approved for clinical use in Eu-
rope. ‘Screening programmes and
trials are increasingly using AlI,
though there is no or little re-
imbursement for AI support, said
Jacobs. He called for more scien-
tific evidence by continuous moni-
toring of real-world AI perform-
ance in running installations, new
research and a need to find good
models on how to pay for Al in
LCS, as well as creating reference
databases for quality control and
quality assurance on Al products
for LCS.

Colin Jacobs

Research scientist Dr Colin Jacobs
is from the Diagnostic Image Analy-
sis Group in the Department of Medi-
cal Imaging, Radboud University
Medical Center, Nijmegen with a
specific interest in Al, Chest/Thoracic
imaging and computer applications.
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Pippa Powell from Lungs Europe —
a collaboration of the European
Respiratory Society and the Euro-
pean Lung Foundation - discussed
the participant’s perspective and
outreach, pointing to a SOLACE
stakeholder forum, a lung cancer
advisory group, a website (Home-
page — SOLACE (europeanlung.
org) and social media platforms as
well as advice material and
newsletters to disseminate
information. M

Report: Mark Nicholls

Helmut Prosch

Radiologist Professor Helmut
Prosch is from the Medical Univer-
sity of Vienna and the Department of
Biomedical Imaging and Image-
guided Therapy at Vienna General
Hospital in Austria. A chest/thoracic
specialist, his fields of interest in-
clude Al, Clinical IT, Hybrid imaging
and principles of imaging technology
& molecular imaging.

EUROPEAN HOSPITAL Vol 33 Issue 2/24



LABORATORY/PATHOLOGY

— Advertorial —

Innovative Avenue of Treatment —
Internal Radiotherapy for Locally
Advanced Unresectable Pancreatic Cancer

In more than one in six patients
diagnosed with pancreatic cancer,
the tumour is initially diagnosed at
a non-metastatic primarily unre-
sectable, locally advanced stage
(LAPC). For these patients, a new
internal radiation procedure, On-
coSil™  brachytherapy, may be-
come a treatment option — in Ger-
many, around 858 patients could
benefit from this innovation an-
nually.!

OncoSil™ is used in addition to
systemic gemcitabine-based
chemotherapy that has already
been initiated. Compared to ex-
ternal beam radiation therapy, the
OncoSil™ treatment is intended to
deliver approximately double the
radioactivity dose to the pancreatic
cancer but without considerably in-
creasing side effects and favouring
patient quality of life through a
single visit to hospital. The main
aim of the treatment procedure is
local tumour control, potentially
downstage the tumour and to en-
able resection of the tumour ulti-
mately.

OncoSil™ has breakthrough ther-
apy status in the EU, the UK and
the USA. OncoSil™ is currently
being used in Austria, Australia,
Belgium, Greece, Israel, Italy, the
Netherlands, New Zealand, Spain,
Turkey and the UK.

High medical demand

Pancreatic adenocarcinoma is con-
sidered the cancer with the most
unfavourable prognosis and thera-
peutic options are extremely li-
mited. Incidence and mortality
rates are almost identical. The five-
year survival rate is around 10 %.!
EU-wide surveys put the figure at
only 7 %2. On average, patients fall
ill in the middle of their 8™ decade
of life. The number of cases is ris-
ing steadily, due to demographic
trends and risk factors such as
obesity.? Pancreatic carcinomas are
usually diagnosed at an advanced

Treatment Objectives:

Local Tumour Control, Downsizing the Tumour, Increasing the Resectability Rate

w Median Median
) Tumour Volume Resection Overall Survival
Eatients Reduction Rate

Approval Study
(Mar 2017- Apr 2018)

>

NCT03003078

Centers
(AU, UK, BE)

Median Follow Up:

31.6
Months

Source: Ross Pl, Wasan HS, Croagh D, Nikfarjam M, Nquyen N, Aghmesheh M, et al. Results of a single-arm pilot study of 32P microparticles in
unresectable locally advanced pancreatic adenocarcinoma with gemcitabine/nab-paclitaxel or FOLFIRINCX chemotherapy. ESMO open 2022.

Volume 7; 1ssuel: 100365.

All findings presented relate to the intention-to-treat population. With relation to the per-protocol population the figures are: resection rate 23,8 %,

median overall survival 15,5 months.

stage, due to the often non-existent
or unspecific symptoms.

The standard of care for patients
with inoperable LAPC has long
been systemic chemotherapy, with
or without radiotherapy. Surgical
removal of the tumour is the only
potentially  curative  treatment.
However, this is only possible in 15
to 20 % of patients.* Half of all pa-
tients have metastases at presenta-
tion to healthcare providers, which
rules out surgical resection. These
patients have a median life expect-
ancy of only around 7 to 11
months.> For the vast majority of
patients, it is a matter of con-
trolling the disease and maintain-
ing quality of life, without the
possibility of a cure.®78

Previous study results

OncoSil™ has presented positive re-
sults on tolerability, safety and effi-
cacy in six clinical trials. The studies
also show that adding OncoSil™
causes a negligible additional safety
burden on top of the safety profile
of chemotherapy alone.’

The PanCO study? showed that
physicians can achieve local dis-
ease control in more than 90 % of

patients with unresectable LAPC
over 16 weeks and median sur-
vival to 15.2 months with Onco-
Sil™ in addition to chemother-

apy.?

In addition, OncoSil™ (plus
chemotherapy) was able to convert
previously inoperable tumours into
potentially resectable disease in
one-in-three patients (33.3 %), and
enabled successful surgical resec-
tions in almost one-in-four patients
(23.8 %) related to per-protocol
population (20 % related to inten-
tion-to-treat population) with RO
resection margins in 8 out of 10
cases.? These are clinically relevant
results, as surgical removal of the
cancerous tissue can improve the
three-year survival rate of an orig-
inally inoperable LAPC from 11 to
50 percent.!?

Handling the OncoSil™ implant

The OncoSil™ treatment involves
a team of an oncologist, an ab-
dominal surgeon, an endoscopist
and a nuclear medicine physician.
The specialist physicians perform-
ing the procedure will have pre-
viously been instructed in accord-
ance with a training programme
provided by OncoSil Medical.

Diagnosis, Number of Patients and Treatment in Germany (2020)
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OncoSil™  consists of a large
number of tiny microparticles con-
taining the pure beta emitter radio-
isotope phosphorous-32. The radi-
ating microparticles are implanted
directly into the target tumour via
injection under endoscopic ultra-
sound guidance and are designed
to provide an absorbed dose of 100
Gy of radiation to the tumour. The
device emits 98 % of the radiation
within 81 days.!! The positioning
of the microparticles is confirmed
using a SPECT-CT Bremsstrahlung
scan.>11 |

Prof. Dr. med. Volker Heinemann,
Director of the Cancer Center —
CCC  Munich™U Compre-
hensive Cancer Center: ,There is
a great unmet medical need for
treatment of locally advanced
pancreatic cancer. In this regard,
it is important to investigate
new avenues of treatment. We
certainly hope that brachy-
therapy may prove to be effec-
tive at this stage of disease.”

About OncoSil™

OncoSil Medical is a medical tech-
nology company that aims to im-
prove the treatment of patients
with pancreatic cancer. The Onco-
Sil™ device consists of micropar-
ticles containing Phosphorous-32
(32P) which are delivered by injec-
tion directly into a patient’s unre-
sectable locally advanced
pancreatic cancer tumour under
endoscopic ultrasound guidance
and in addition to gemcitabine-
based chemotherapy.

OncoSil™  was approved on
March 30, 2020 as an active, im-
plantable medical device in ac-
cordance with Directive
90/385/EEC with CE certificates
718878 and 718879 for the Euro-
pean Economic Area.
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paclitaxel or FOLFIRINOX chemotherapy.
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T OncoSil™ System — Instructions for Use

Availability of OncoSil™ therapy

The OncoSil™ therapy might become available in Germany as part of a coverage
with evidence development (CED) randomised study soon. The federal joint com-
mittee (G-BA) is currently discussing the development of the corresponding study
design. This CED study would likely feature a comparison of the guideline recom-
mended systemic chemotherapy regimens FOLFIRINOX or gemcitabine plus na-
noparticle albumin bound (nab)-paclitaxel versus the addition of OncoSil™ to the

systemic chemotherapy regimens.

In parallel, there is growing interest of German hospitals to offer the OncoSil™
treatment for inpatient hospitalisation. In 2022, 25 hospitals were applying for
NUB funding, which grew to 36 hospitals in 2023 and in 2024, 84 hospitals fin-
ally were granted this entitlement to try to negotiate a supplementary fee to fund
the innovative OncoSil™ treatment option with the statutory health insurance
companies during the annual hospital budget negotiations.
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Challenges and opportunities

Molecular pathology in Europe:
in search of standardization

Tackling standardization of mol-
ecular pathology at a European
level remains a major challenge,
according to speakers at the 35th
European Congress of Pathology
in Dublin. One leading expert
warned it would be ‘very difficult’
to achieve, though the session also
heard about potential solutions
such as educational steps to con-
sistently train future pathologists
at a high and consistent level.

In his presentation, Giorgio Stanta,
Professor of Pathology at the Uni-
versity of Trieste, said: ‘Everything
is changing continuously and we
have to follow these changes, but
standardization of molecular pa-
thology is not an easy task. We
have an urgent need for standard-
ization of the molecular analysis,
reproducibility, and exchange-
ability among European in-
stitutions to obtain safety and effi-
cacy of treatment for the patient.

‘The necessity of molecular pathol-
ogy standardization in Europe is
related to a more precise diagnosis,
prognosis, and prediction of the
most suitable therapy and basis of
choices of treatment.’

Stanta, an expert in molecular pa-
thology and diagnosis for oncology,
outlined the work conducted so far,
and challenges still to be overcome.
He highlighted how the European
Society of Pathology (ESP) Molecu-
lar Pathology Working Group is

QCat AACC 2023

working with the Organisation of
European Cancer Institutes (EEIC)
towards standardization in het-
erogeneity, pre-analytical
ditions, and clinical evaluation of
NGS (next generation sequencing)
in breast and colorectal cancer. ‘All
these projects are very important
for clarity, said Stanta.

con-

Ensuring reproducible results
through standardization

A central issue is irreproducibility
of clinical research, he pointed out.
At the root of this, he pointed out,
lie problems of experimental de-
sign and interpretation, the com-
plexity of biological and medical
information, the pre-analytical con-
dition, highly sophisticated
methodologies, intra-tumour het-
erogeneity, and institutions using
similar, but different biomarkers.

Solutions, however, include design
and analysis support, medical tu-
mour boards, CEN (European Com-
mittee for Standardization) tech-
nical  specification and ISO
standards, internal and external
control, and new sampling tech-
niques such as liquid biopsy. Stanta
underlined the need for an expert
steering committee, suggesting that
those driving the European Masters
on Molecular Pathology would be
best placed for this task.

‘We have huge difficulties in stan-
dardization because of continuous
development of diagnostic molecu-

© Rawpixel.com - stock.adobe.com

lar pathology, so the standardization
must be plastic with continuous cor-
rections,’ the expert summarized.

IVDR: No time to waste

Kurt Zatloukal from the Institute of
Pathology at the Medical University
of Graz discussed reference materi-
als for standardization, guiding
delegates through the IVDR (in
vitro diagnostic medical devices
regulation) and its associated chal-
lenges, particularly with calibration
of devices and control materials.

Even though the window for im-
plementation has been extended
until May 2026 due to the chal-
lenges of the Covid-19 pandemic,
he warned that time was of the es-
sence as the process could take
several years: ‘The new regulation

gives very specific requirements
for a diagnostic assay, not only if it
is manufactured by a company and
CE marked but also when we do it
in our own laboratory.’

IHC biomarkers and LDT - still alive
and kicking

Frédérique Penault-Llorca, pro-
fessor of pathology at the Univer-
sity of Clermont-Ferrand, focused
on standardization of the thera-
nostic immunohistochemistry (IHC)
through the preanalytical, analyti-
cal, and postanalytical phase. She
stressed that THC biomarkers will
be around for a while, despite sug-
gestions of their declining import-
ance. Regarding the quality of the
tissue and the results, she under-
lined the need for education and
training as well as providing guide-
lines for scoring, reporting, and
monitoring internal quality.

She also examined implementation
of new biomarkers safely into clini-
cal practice, emphasizing the need
for a sufficient number of cases;
testing, training, and monitoring;
and standardized reports that are
clear for clinicians in line with cur-
rent guidelines. ‘Heterogeneity still
exists, despite major progress in
the last 20 years, she said, adding
that standardization of the pre-ana-
lytical phase is the cornerstone of
the subsequent analysis. The use of
lab-developed tests (LDTs) will re-
main important in Europe because
of economic issues and equipment

constraints, despite IVDR regu-
lation. She also pointed to the
value of education and the Molecu-
lar Pathology Masters course, out-
lined in detail by Marius Ilié as the
final presentation of the session.

During his lecture on standard-
ization through training, Ilié, Pro-
fessor of Pathology at the Nice
Medical School and co-chair of the
congress session, outlined the
benefits of the course:

¢ delivering objective evaluation of
knowledge and competences of
the new professionals in the
field,;

facilitating movement of young

molecular pathologists within
the EU;
e improved harmonization and

standardization of clinical and
molecular pathology; and
providing support for the con-
tinuously increasing use of diag-
nostic, prognostic and predictive
biomarkers directly related to
treatment choices.

Ilié said of 87 applications, 23 stu-
dents from 18 countries were ad-
mitted on the two-year course.
With an array of modules, candi-
dates will be certified molecular
pathologists on the course, which
will reinforce a standardized ap-
proach to molecular pathology.

Report: Mark Nicholls

New risk-based quality control assessment for clinical labs

Juggling the cost of quality con-
trol (QC) resources versus the
risk of testing error is a bal-
ancing act no clinical laboratory
manager enjoys. It is an inexact
process, itself prone to error,
which can impact the operations
of hospital labs and independent
clinical testing companies. In the
current resource-constrained
healthcare environment, there is
pressure to improve the cost ef-
fectiveness of QC programmes
and reduce the considerable re-
sources spent on them by clini-
cal labs.

A new method in development to
more accurately determine the
level of acceptable risk was intro-
duced at the 2023 Association for
Diagnostics and Laboratory Medi-
cine (formerly the AACC) Annual
Scientific Meeting held in July in
Anaheim, California, USA. The
Precision QC (PQC) model offers
more precision than the one-size-
fits-all models currently in use in
many clinical hospital laboratories,
according to its developers from

the University of Utah in Salt Lake
City. It is dynamic and flexible, and
can be adapted to a wide range of
QC monitoring methods, QC be-
haviours, and clinical scenarios.

A watchful eye on systemic and
measurement errors

In spite of best efforts, errors in
laboratory test results occur,
caused by systemic error, measure-
ment error, or both. This results in
false positive (FP) and false
negative (FN) events. FP events
incur costs associated with troub-
leshooting to identify their cause,
reagent use, downtime, repeat test-
ing, and recalibration. Identifying
the reason for a FN event can
stretch lab financial and staff re-
sources, hinder lab operations, and
potentially can have significant
health consequences to a patient.

QC systems are designed to detect
when systemic errors start occur-
ring. How stringently parameters
are set has a direct impact on the
number of FPs that occur. Assess-
ing risk of error is important, be-

cause QC settings that are too strin-
gent may be just as problematic for
a lab as those that are too lax.

‘We view an assay as a dynamic
system that evolves from state to
state over time. It will shift and the
question that needs to determine
risk is frequently of shift and shift
size distribution,” says Robert
Schmidt, MD, PhD, formerly a pro-
fessor of pathology and principal
investigator of the Utah team.

The expert compared these shifts
in laboratory equipment to change
in performance in other equip-
ment, such as cars or bikes. Only in
the former, there are countless
components that are subject to
change over time that can manifest
itself as a change in performance,
he explains.

Assessing the “problem potential”

of lab tests

Incorporating risk can be benefi-
cial for a QC programme. Some as-
says are reliable, robust, and
stable, with few errors. For others,

measurement error will not result
in immediate clinical harm, or, the
results of the tests being per-
formed have a low impact on clini-
cal outcome if an error occurs. At
the other extreme are “problem”
assays, with known performance
volatility, or whose results have
critical cut points, and which have
a high cost when failures occur.

The researchers define risk as an
event equal to the probability and
cost of the event. It’s also import-
ant to factor in intuition, ideally
without introducing bias from
prior experienced events.

‘The PQC model views an assay as
a dynamic system that evolves
through various states over time,
and is not necessarily a single shift
that remains constant until dis-
covered,” explains Joseph W. Ru-
dolf, MD, an assistant professor and
medical director in the Clinical Pa-
thology Division’s Automated Core
Lab. ‘The system starts in the In
Control (IC) state and at some point
moves to an out of control (OCC)

where it remains, until the QC
monitoring system raises a detec-
tion signal, at which it is restored to
the IC state. The overall behaviour
of the system is determined by the
proportion of time spent in each
state (a level of system systematic
error), which determines the risk.
One of the key features of the PQC
model is that it explicitly includes
the shift probability, which links
the rates of FP and FN events. This
feature makes it possible to con-
struct trade-off curves between FP
risk and FN risk, which characterise
the performance of the QC moni-
toring system.

“This model will help you quanti-
tatively assess if QC resources
spent on each assay to maintain its
testing accuracy is appropriate, too
little, or excessive,’ Schmidt and
Rudolf advise. ‘By mixing and
matching parameters relating to
different assays, you will be able to
clearly visualize the results and
make informed decisions.” l

Report: Cynthia E. Keen
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Overheard at Semi-Live 2024

Exchanging insights on advances in

urological surger

The sixth Semi-Live event took
place at University Hospital Hei-
delberg, the very same location it
was initially held in 2015. The
host, Professor Dr. Markus Ho-
henfellner, Chairman of the De-
partment of Urology at Univer-
sity Hospital Heidelberg, told
the audience that the idea for the
event ‘was born by dreaming’. It
came to life after he had secured
the support of Dr. Sybill Storz, at
the time Chief Executive of Karl
Storz, a medical equipment
manufacturer of endoscopy in-
struments, and Patron to the
Royal College of Surgeons in
England.

Since its inauguration, Semi-Live has
developed into an internationally re-
nowned conference format that
serves as a platform for exchanging
experiences amongst urologists in
the form of presentations, video
footage from surgeries or live trans-
missions from operating theatres.
For Hohenfellner, surgical tech-
niques constitute the cornerstone of
urology. They are deployed for on-
cological operations, reconstruction,
benign prostatic hyperplasia (BPH),
benign prostatic obstruction (BPO),
kidney transplantation, and kidney
stone removal, to name but a few
pathologies.

Surgeons can choose from a variety
of surgical approaches including
open surgery, laparoscopy, shock
waves as well as robotic, endouro-
logical and microscopic procedures.
Since a multitude of urological indi-
cations can be treated with various
procedures that lead to comparable
outcomes, an event where urol-
ogists from across the globe share
their experiences with diverse treat-
ment options is especially valuable
and relevant. Discussions at Semi-
Live made it evident that there are
not only individual preferences in
surgical approaches, but also
national preferences.

The advancement of urology

The conference looked at how sur-
gical approaches have evolved in
the last few decades driven by
technical advances in the ongoing
quest for precision and excellence
in patient care. Here are exemplary
insights from selected speakers:

Dr. Viktoria Schiitz, Department of
Urology, University Hospital Hei-
delberg, Germany, dedicated her
presentation to the evolution of
salvage prostatectomy. She pointed
out that advances in surgical tech-
niques led to an evolution in sal-
vage prostatectomy that resulted in
reduced peri-operative and post-
operative  morbidity. However,
Schiitz made clear that salvage sur-
gery is more demanding and is as-
sociated with higher risks to other
organs, especially the rectum.

Prof. Dr. Lukas Lusardi, Chairman
Department of Urology, Paracelsus

Medical University Hospital,

www.healthcare-in-europe.com

Salzburg, Austria, compared trans-
urethral resection of the prostate
(TURP) to minimal invasive alter-
natives in his presentation. Com-
pared to newer bladder pain symp-
toms (BPS) therapies, TURP can
look back on decades of documen-
tation. The reintervention rate after
TURP due to a BPS recurrence
after 8 to 22 years lies between
1.9% and 7.4% and 79% of patients
are still satisfied with the results of
the TURP intervention more than
15 years later.

Lusardi explored minimal invasive
alternatives to TURP, including
Urolift, iTind Prostatic Artery Em-
bolization (PAE) and Rezum. PAE is
less effective than TURP at im-
proving symptoms and urody-
namic parameters such as flow rate
and needs a longer procedural
time but scores higher than TURF
with regards to blood loss, cathe-
terisation and hospitalisation time.
Nevertheless, it can be performed
under local anaesthesia.

No need for nostalgia

Associate Prof. Dr. Jorn H. Witt,
Head of Robotic Urology, Gold-
stadt Clinic, Pforzheim, Germany,
discussed newer surgical ap-
proaches to what he referred to as
the “open days”: these were char-
acterized by high blood loss, up to
six catheters, stents or drains, leng-
thy hospital stays and catheteriz-
ation, accompanied by high stric-
ture and complication rates in
addition to a prolonged general
and functional recovery period. He
reviewed the performance of open
surgery and minimal invasive ap-
proaches - endoscopic, lapar-
oscopy and robot-assisted surgery
— when measured against 3D vi-
sion, degrees of freedom, option
for complex movements and the
spectrum of magnification.

Robot-assisted surgery clearly out-
performed all other approaches in
terms of magnification rate (10-20
times). In his view, robot-assisted
surgery is in many aspects closer to
open surgery than to laparoscopy.
Witt advised that in the end, the
oncological and functional results
of surgery depend on an individ-
ual’s anatomical understanding, tis-
sue handling and experience, in
addition to a surgeon’s talent, train-
ing, reflection and retraining and
team factors including communi-
cation skills. He ended with an ap-
peal to practice critical thinking
and keep learning: ‘A lot of things
we can still do better’

Dr. Karin Lehrich, Urological Laser
Center, Vivantes Auguste-Viktoria-
Hospital, Berlin, Germany, demon-
strated how to master the Hol-
mium Laser Enucleation of the
Prostate (HOLEP) technique. Start-
ing with endourological experi-
ence and knowledge of anatomy
and physical laser characteristics,
she delved into the importance of
teaching and coaching, including

the attendance of workshops and
webinars, visiting excellence
centres and having a mentor as
well as supervision. Lehrich also
recommended simulator and hand-
to-hand training, as well as stu-
dying video clips and YouTube for
mastering laser physics. She ex-
plained the intricacies of laser-
tissue interaction, urging surgeons
to understand the ideal distance
between the laser fiber tip and the
tissue for optimal outcomes.

Regardless of the chosen ap-
proach, Hohenfellner urged sur-
geons to keep self-assessment as a
fixed part of their daily routine:
‘We need to establish if we are fit
to do what we want to do’, he said.

Telesurgery in action

True to its name, Semi-Live fea-
tured several live demonstrations
of telesurgery. In one case, Prof. Xu
Zhang, head of the urology depart-
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ment at the People’s Liberation
Army General Hospital, Beijing,
China, performed a radical pros-
tatectomy.

Zhang, who has spearheaded
robot-assisted laparoscopic surgery
in China, has also pioneered re-
mote and intelligent surgery. In the
televised live remote  pros-
tatectomy, he used edge robots
with a resolution of 1080 pixels to
operate on a patient located in
Sanya, a Chinese city 3,000 kilo-
metres south of Beijing. China
Telecom provided an Optical
Transport Network (OTN) to en-
able the high-speed data trans-
mission, whereby the surgery was
performed using a dedicated line
with a bandwidth of 60 MHz. The
delay of 117 milliseconds remained
unnoticed by the surgeon, how-
ever, a delay larger than 200 milli-
seconds would be noticeable. A
doctor of Zhan’s team who was
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present in the audience in Heidel-
berg explained that there was also
a surgical team standing by at the
patient’s side in Sanya so that they
could carry on with the operation
in case transmission problems
would occur.

A glimpse into the future of surgery
Will robots take over in the oper-
ation theatre? When Hohenfellner
turned to ChatGPT for an answer, he
was told by the chatbot that it was
quite conceivable that Al-based
“large motor models” could be de-
veloped in the future. These might
perform fine motor tasks, with a
focus on the physical interaction and
manipulation of objects by robots.
Possible applications of such models
could be in surgery or other areas
where precision is critical. It will be
left to future Semi-Live events to ex-
plore this topic further. M

Report: Cornelia Wels-Maug
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Compared to laparoscopy

Robotic surgery improves colorectal
surgery outcomes

When colorectal surgery was
first performed with robotic as-
sistance in 2014, the procedure
was questioned about safety, effi-
cacy, and outcomes. Today it is
an established option. Well-
trained surgeons use robotic sur-
gical systems confidently. Nu-
merous clinical studies have
verified its intraoperative bene-
fits for patients and surgeons
alike, as well as very positive
outcomes for patients.

Findings from recent clinical
studies conducted in Europe and
the United States comparing the
outcomes of patients having ro-
botic colorectal surgery with those
having conventional laparoscopic
surgery and the surgical costs re-
inforce that the use of robotic sur-
gery produces improved outcomes
for patients during both with re-
spect to the surgery and recovery.
Surgeons also benefit.

However, robotic surgery takes
about 20-30% more time in the op-
erating room to perform and is
much costlier than conventional la-
paroscopy. However, the com-
bination of increased use of the ro-
botic platform for surgeries will
reduce per procedure cost, and in-
creasingly sophisticated integrated
Al technology integrated into it is
expected to reduce operative time.
These factors would lower barriers
to adoption and implementation by
hospitals and motivate surgeons to
invest in the lengthy and extensive
training program to become skilled
in its use.

Robotic surgery systems offer the
advantages of an immersive 3D
magnification to enhance depth
perception, a stable camera plat-
form, articulating wrists with seven
degrees of freedom, bimanual im-
proved dexterity and instrument
control, and improved ergonomics.
A robotic system provides easier
access to narrow places, enables
more precise and complex move-
ments, and facilitates the perform-
ance of complex procedures.

Colorectal cancer is the third most
common cancer in the world. Over
1.9 million new cases were esti-
mated in 2020 and 2022, based on
the GLOBOCAN database of 185
countries.! Researchers estimate an
increase to 3.2 million new cases
by 2040.2

More “textbook outcomes”
Researchers at UT Southwestern
Medical Center in Dallas, Texas,
US, evaluated the perioperative
outcomes of patients having right
colectomy (RC), left colectomy
(LO), and rectal cancer surgeries
based on “textbook outcomes”,
criteria that includes the absence of
30-day complications, a length of
stay (LOS) less than five days, and
hospital readmission. They
matched rectal surgery patients
having rectal surgery 1:1 with re-
spect to having laparoscopic versus
robotic surgery. Patients having
right or left colectomies were
matched 2:1. A total of 26,133 pa-
tients from a cohort of 53,209 were
selected from a national database.

Principal investigator Patricio M.
Polanco, MD, and colleagues com-
pared baseline preoperative char-
acteristics, intraoperative outcomes
(such as number of lymph nodes
harvested, unplanned conversion
to open surgery, and operative
time), and postoperative outcomes.
The latter included textbook out-
come, anastomotic leak, post-
operative ileus (the inability to
contract), LOS five days and long-
er, readmissions within 30 days,
complications, and mortality.

They reported in the World Journal
of Surgical Oncology? that robotic
surgery was associated with a
higher rate of all “textbook out-
comes” compared to laparoscopy
in RC and LC, at 71% versus 64%
respectively in RC, and 75% versus
68% in LC. Robotic resection also
had a lower conversion rate to
open surgery. Overall complication
rates, anastomotic leaks, the
number of bleeding transfusion oc-
currences within 72 hours, major
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morbidity, and 30-day mortality
were comparable.

Both approaches produced near
comparable results for rectal sur-
gery, although robotic resection
had a significantly lower con-
version rate of 3.9% compared to
10.4% for laparoscopic surgery.
However, robotic surgery had a
higher rate of major morbidity,
postoperative  ileus, and
astomotic leak.

an-

Robotic surgery took a much long-
er time to perform for all procedur-
es, with a mean operative time of
225 minutes compared to 177 min-
utes in laparoscopy.

A small comparative study of 83
colorectal cancer patients having
46 robotic and 37 laparoscopic re-
sections performed at University
Medical Centre Ljubljana in Slove-
nia showed that none of the pa-
tients having robotic surgery
required any transfusions or con-
version to open surgery, compared
to five (13.5%) and six (16.2%) pa-
tients respectively in the lapar-
oscopy group. Patients in the lapar-
oscopy group also stayed in the
hospital one additional day. Com-
plication rates were comparable.
According to first author Jan Gro-
sek MD, and colleagues, this study
was unique because two highly ex-
perienced surgeons performed all
the surgeries using both surgical
techniques.*

Comparing clinical and financial
outcomes

Rectal cancer represents 28% to 35%
of all colorectal cancer cases. The
surgery - radical resection by
sphincter-preserving rectal resection
with total mesorectal excision (TME)
- requires a meticulous surgical
technique with little margin of error.
The instruments used in lapar-
oscopic surgery have inherent limi-
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tations in TME, requiring a higher
intraoperative conversion rate to
open surgery than RC and LC.

Researchers at Charité University
Medicine Berlin, Germany, a refer-
ral centre for colorectal surgery, hy-
pothesized that robotic-assisted
surgery would reduce the open sur-
gery conversion rate, shorten LOS,
and improve the quality of TME.
First author Jasper Max Gebhardt,
MD, and colleagues retrospectively
analyzed data from 125 consecutive
patients, 66 undergoing robotic sur-
gery. Patients had been selected for
either procedure based on equip-
ment (Da Vinci X Surgical System,
Intuitive Surgical, Mountain View,
California) availability.

The study’s primary endpoint fo-
cused on the rate of 30-day post-
operative complications, as well as
operative time, rate of conversion
to open surgery, LOS, and quality
of TME. 13.6% of robotic surgery
cohort experienced severe post-
operative complications, compared
to 30.5% of the laparoscopic sur-
gery cohort, more than double the
amount. Intraoperative adverse
events were comparable, but more
laparoscopic patients had follow-
up surgery, at 22% versus 13% for
the robotic group.®

As expected, operative time was
longer, with robotic surgery taking
a median 379 minutes versus 302
minutes for laparoscopic surgery.
Surgical costs were also higher, a
median of 17663 euros versus
14,883 euros.

A trade-off exists: perform a sub-
stantially more expensive colo-
rectal cancer surgery or subject a
patient to a much higher level of
severe  complications?  Further
studies are needed to compare sur-
gical cost plus the cost to treat se-
vere post-operative complications
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to make this an equitable com-
parison. To date, none have been
published.
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