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Ruban Thanigasalam (centre, right) has used a robotic surgical system for 15 years, and says it benefits patients and surgeons.

Making inroadsinto the
pandemic’s cancer backlogs

Alandrobotics solutions are emerging for unmanageable clinical
workloads, but experts warn of ethical issues. By Bianca Nogrady

he COVID-19 pandemic has stretched

health-care workforces around the

world to their limits, as illness and

burnout extract a toll from clinicians,

nurses and staff. The need for inno-
vations that can reduce workloads is press-
ing and has intensified interest in artificial
intelligence (Al) and robotics as potential
technologies to help in many ways, from pro-
cessing doctors’ notes, toimproving surgical
outcomes, and even assisting clinicians with
rapid decision-making during crises.

Cancer diagnosis and treatment have been
especially affected by the pandemic, as hospital
resourcesare diverted to urgentinfectious-dis-
ease outbreaks, and health-care staff areill or
inisolation. Many of the key pressure points
in this field are tasks that lend themselves to
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innovative solutions using Al and robotics.
One of these is image processing for cancer
screening and diagnosis; for example, check-
ing mammograms. “Screening takes a lot
of radiologists’ effort, and 98.5% to 99% of
the mammograms are normal,” says loannis
Sechopoulos, a medical imaging specialist at
Radboud University Medical Center in Nijme-
gen, the Netherlands.

Sechopoulos and colleagues conducted a
trial'inwhich they compared an Al system with
101 radiologists in assessing 2,652 mammog-
raphyimages — 653 of which had already been
found to be malignant. The Al had previously
been trained using a database of more than
9,000 mammograms with cancer and 180,000
without. The trial found that the Al was as
good as the average radiologist in detecting
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cancerous lesions, but less accurate than the
bestradiologistsin the trial. But, Sechopoulos
says, the aim of Al here would not be to remove
the need for radiologists altogether, but to
reduce their workload by acting as a second
opinionin place of another human.

This approach is already being used in
Copenhagen to help manage a backlog of
breast-cancer image analysis that has built
up owing to workforce shortages in the pan-
demic. Here, a system generates a risk score
for theimage — a high score indicating a high
risk thatacancerouslesionis present. Ifthe Al
assessesanimageas lowrisk, itis reviewed by
only one humanradiologist, whereasall other
images are assessed by the usual two. Another
approach that Sechopoulos and colleagues are
exploringis to have the Al act as the second
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reader, and only if the Al and human radiolo-
gist disagree does the mammogram get ana-
lysed by a second person. Their unpublished
results suggest no difference in the number
of cancers detected while at the same time
halving radiologists’ workload.

Alis also making inroads in the detection
and diagnosis of skin cancer. A 2021 study?
used deep-learning technology to analyse an
image of alarge area of skin, such asapatient’s
back, then categorized all the markings on the
skin according to their level of suspicion so
that high-risk lesions could be examined more
closely by adermatologist.

Alis also being applied to detecting cervi-
cal cancer and lung cancer. In these cases, as
with breast and skin cancer, machine-learning
algorithmslearnto distinguish between malig-
nant and benign lesions — or different types
of malignant lesions — on imaging data sets,
and then apply those learnings to help with
screening and diagnosis.

When it comes to the treatment of cancer,
robotics is already entrenched in the form
of robotic-assisted surgery, particularly for
cancers that are found in the pelvic region
where space and manoeuvrability are limited.
Itis also helping to relieve pressure on over-
strained hospitals and resources by reducing
blood loss during surgery and reducing hos-
pital stays after surgery. Urological surgeon
Ruban Thanigasalam, from the Chris O’Brien
Lifehouse cancer treatment centre in Sydney,
Australia, and the University of Sydney, has
been performing prostate-cancer operations
using a robotic system for 15 years, and has
seenthebenefits for patients and surgeons. In
robotic-assisted operations, the surgeon sits
ataconsole in the operating room, remotely
controlling the surgical instruments while
beingable to see whatthey’re operatingonvia
amicroscope. It’'sminimally invasive, requires
only small incisions to insert the operating
instruments, and the translation of the sur-
geon’s wrist movements to the instruments
allows for greater freedom in the tight space.

Studies comparing robotic surgery with lap-
aroscopicand open procedures suggest they
are equivalent in terms of cancer outcomes,
but, says Thanigasalam, “if you’re looking at
things like blood loss, length of hospital stay,
and complications versus opensurgery”, then
using roboticsisa“nobrainer”.

Hesaystheaveragelength of stay forarobotic
prostatectomyisshorter thanfor opensurgery;
arobot manufacturer-sponsored study’ pub-
lished in2014 found an average in-patient stay
of 2.2 days for robotic surgery compared with
3.2daysfor opensurgery. Robotic surgery has
made the greatest inroads in abdominal sur-
gery, but Thanigasalam says it is also being

explored for breast surgery. There is an eco-
nomic barrier to accessing robotic surgery,
because the instruments used by the robotic
systems are replaced after just afew operations
atacost of many thousands of dollars each. But
as the market opens up, Thanigasalam hopes
the cost will fall and access will be increased.

Although there’s much excitement around
Alandroboticsin clinical medicine, there are
also concerns that these new technologies
come with significant risks.

Internal medicine specialist,Joann EImore,
at the David Geffen School of Medicine at the

“The Alwas asgood as

the averageradiologistin
detecting cancerouslesions,
butless accurate thanthe
best radiologists.”

University of California, Los Angeles, hopes
Al will better support medical practice but
cautions that the despite a “tsunami” of algo-
rithms being developed, “the actual evalua-
tion of them after they’ve been implemented
issorely lacking”. For example, the outcomes
of cancer diagnosis and treatment will not be
truly known for many years, and ElImore ques-
tions whether Al-assisted diagnoses have been
compared over those longer terms. There is
also therisk that Al will flag lesions as cancer-
ous even though they might not ultimately
lead toill health or premature death. “How do
we know it wasn’t over-diagnosed?” she asks.

Alis “very good at detecting things, so we’ll
need to carefully modulate that threshold,
sothat the Aldoesn’t worsen over-diagnosis”.
Anjali Mazumder, whose work at the Alan
Turing Institute in London focuses on Al’s
impactonsocial justice and humanrights, says
that Al technologies are also learning from
datathat are affected by human and structural
biases as well as historical and culturalissues.
Forinstance, that could mean thatan Allearns
to detect melanoma from a data set in which
patients are predominantly white, so it may
be less accurate at diagnosing skin cancer in
patients with dark skin. Or an algorithm that
helps guide diagnoses may have ‘learnt’ from
human decision-making where systemic rac-
ism hasled to Black patients being more likely
tobe underdiagnosed or misdiagnosed.
Mazumder says there is growing awareness
of these risks in applying Al to medicine, but
addressing them will require a multidiscipli-
nary approach that involves health-care pro-
fessionals, social scientists, anthropologists
and communities in algorithm design. This
will mean ensuring Al technologists across
researchinstitutes and industry “are working
more closely with people from diverse disci-
plines to really consider how can we do this
better, so we can avoid the potential pitfalls”.

Bianca Nogrady is a freelance journalist based
in Sydney, Australia.
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LEADING HEALTH-CARE INSTITUTIONS IN Al AND ROBOTICS

The United States dominates the list of health-care organizations doing Al and robotics research. Hospital
systems in the New York metropolitan area fare especially well.

Rank Institution Location Share Count
2015-21 2015-21

1 Columbia University Irving Medical Center United States  103.05 330

2 UW Medicine United States  66.59 244

3 UC San Diego Health Sciences United States  58.99 268

4 Mount Sinai Health System United States  58.79 279

5 Massachusetts General Hospital United States  58.63 540

6 The University of Texas Southwestern Medical Center United States  55.83 133

7 Duke University Health System United States  54.31 177

8 NYU Langone Health United States  53.26 197

9 UCLA Health United States  51.55 227
10 Memorial Sloan Kettering Cancer Center United States  46.24 199

Source: Nature Index
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