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Joined-up perioperative management with the Ascom
Healthcare Platform




How can digital information
Improve surgical flow?

ldentifying and removing bottlenecks







Perioperative flow
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Pre-operative challenges
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Pre-operative challenges
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Pre-operative challenges
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Pre-operative challenges
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ldentifying the bottlenecks

Inefficient scheduling

Paperbased assessments E

Patient deterioration pre surgery

Multiple silos of information
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Removing the bottlenecks

Smart scheduling tools

Digital assessments

M
@ Remote preoperative monitoring

.

Vendorneutral integrations

ascom



Perioperative flow
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Intraoperative

ascom



Intra operative challenges
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ldentifying the bottlenecks

Onthe-day cancellations

Static surgical lists

Poor interdepartmental communication

Multiple silos of information
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Removing the bottlenecks

Pre-operative safeguards

Dynamic OR management

Seamless staff communications

Vendorneutral integrations
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Perioperative flow
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Postoperative
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Postoperative challenges
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ldentifying the bottlenecks

ON L . o
Q Monitoring multiple patients in recovery

Managing postoperative deterioration

Postoperative documentation

Recovery bed capacity
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Removing the bottlenecks

Medical device integration

Alarm management and
clinical decision support

Digital surgical documentation

Wearables support for early discharge

ascom



Suboptimal perioperative flow
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Suboptimal perioperative flow
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Optimising perioperative flow
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A whole-system approach

Smart scheduling tools

Pre-operative safeguards

Alarm management and

Digital assessments < =
clinical decision support

M
@ Remote preoperative monitoring

.

Medical device integration

Vendorneutral integrations

Dynamic OR management

Seamless staff communications Digital surgical documentation
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The Ascom Headthcare Platform

Task
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systems management
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Source system
Integration

Integrate
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Why Ascom

Advantages of the Ascom proposal
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End to end to solution
Seamless solution from surgical process to intensive care in one single
database

Vendor neutral
Vendor neutral solution to integrate to any kind of Medical Device or
Information System

Modular and Scalable
Solution is modular and scalable to adapt to needs of the organization

Customizability
The solution can be adapted to hospital specific workflows
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SURGERY IN THE
UNITED KINGDOM




COUNTRY RANKINGS
Top 2*

Bottom 2*

OVERALL RANKING (2013)

Quality Care
Effective Care
Safe Care
Coordinated Care
Patient-Centered Care
Access
Cost-Related Problem

Timeliness of Care

Efficiency

Equity

Heatthy Lives

Health Expenditures/Capita, 2011**

EXHIBIT ES-1. OVERALL RANKING
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$4,118  $4495 | §5009 | $3,182 | $5,669 $3,925 5643  $3,405

Notes: * Includes ties. ** Expenditures shown in $US PPP (purchasing power parity); Australian § data are from 2010.
Source; Calculated by The Commonwealth Fund based on 2011 International Health Policy Survey of Sicker Adults; 2012 International Health Policy Survey of Primary Care Physicians; 2013 Intemational Health

1tries with Best
thcare Systems
(Ranking)
Denmark
Sweden
Canada
United Kingdom
Germany
Netherlands
Australia
France
Austria
New Zealand

Source: World, M. of. (2018, August)
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SURGERY TRENDS

R e AR S detine o decreasing
A 3,0000perating theaters

A 1200procedures per theatre per year

A 18% of surgeries are emergency surgeries

A The UK ha®.8dqctors perl 000population,
wh?ch Iié below t%e OEF():D avera 6.6?

9

SPECIALTIES WITH HIGHEST ACTIVITY

General Surgery 1.3m procedures
Trauma and Orthopaedics 1.2m procedures
Urology 736,560 procedures

SourceThe Royal College of Surgeons of Engla282()

COMMON
PROCEDURES

120,198

hernia repairs (all forms of hernia)

115,758

hip replacement

81,990

knee replacement

16,497

gall bladder removal

20,846

tonsillectomies

T



WAITING TIME AThe median waiting time for

general surgery 16 weeks

Huge rise in waits of more than a year AEven though the number of
Patients waiting more than 52 weeks for routine treatments Su rgeries have been increaSi ng
in England, by month » -
over the last decade, the waiting
times are decreasmg over time.

AFrom13 countries, onlyl.6 per
cent of the UK population have
unmet medical needs.

AThe UK is also ahead of the curve

T w0 0d20 e when it comes to day surgery. For
Source: NFS England mem example 47 per cent of
tonsillectomies taking place as day
cases.

400,000

300,000

200,000

100,000




COVIPL9IMPACT ON NHS SURGERIES

2 358 420 336%

Reduction in
Estimated backlog national surgical
of surgeries volume
Reduction in elective .
Reduction in

surgeries .
emergency surgical

procedures
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SURGERY

Artificial intelligence in
healthcare/surgery is
defined as the use of

computer (or machine

learning) algorithms and
software to mimic human
cognition in the analysis,
presentation, and
comprehension of
complex medical and
health
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A Al does this through machine learning and deep
learning

A Machine learning uses algorithms that have the Artificial Intelligence
capacity to learn and respond to big data sets,
adjusting and improving their performance in
response to feedback Machine Learning

A Deep learning constructs algorithms that can handle
a high degree of complexity mgimicking the neural
networks found in the human brain

Deep Learning

A Atrtificial intelligence (Al) is gradually changing the
practice of surgery with technological advancements
In imaging, navigation, and robotic intervention

SourceSevakulaR. K., Atveung, W. T. M., Singh, J. P,, Heist, E. K.,
IsselbacherE. M., &Armoundas A. A. 2020 February)




HISTORY OF Al

IN SURGERY

SourcelDTechExXReport "Innovations in Robotic Surge0202030

2007-2008:
1988: Sensei &
Transurethral 1993: AESOP SpineAssist 2013: Over
resection (made by 1997: First received FDA 500,000 2019: Over 5,000
performed by Computer laparoscopy 2001: First approval for surgical da Vinci surgical
PROBOT Motion) performed transatlantic intravascular and procedures systems installed
(Imperial telescope using a robot-assisted spinal performed worldwide, 6
College manipulator robotic procedure procedures, worldwide million surgeries
London) introduced system (cholecystectomy) respectively with da Vinci globally
1985: First 1992: 1995: 2000-2001: da 2003: 2012: 23,000 2016, over half of
robotic ROBODOC Intuitive Vinci (Intuitive Computer hip and knee || prostatectomies and a
surgery performed Surgical Surgical) and Motion and procedures third of
performed. total hip ZEUS Intuitive conducted hysterectomies are
PUMA 560 arthroplasty founded (Computer Surgical with MAKO performed robotically
was used Motion) surgical merge into globally in the USA.
to obtain systems one
brain approved by company.
biopsy FDA ZEUS is
discontinued




TOTAL INTEGRATION OF SURGICAL CARE

A Total integration of surgical care
means there is
the integrationof careinto a
single and coherent process
aspects of surgery

Minimally Invasive
& Open Surgery

A OR Integration connects
technology, information and
personnel throughout the
hospital to create a purpose
built system that reduces the
dependency on mobile

_ : equipment
s SperEtive Eanmig Simulation & Training
SHrgical Behsas - : Pre-operative Warmup i
Intra-operative navigation A This assistseamles®perative
workflow

SourceKatarig M., & Soner S. 2014). Robotic Surgernslide shareRetrieved2022 from
https:// www.slidesharenet/montinokatrianofobotic-surgerypresentation



A To improve the backlog of surgeries due to the pandemic

A Demand for healthcare has changed significantly since tr
NHS was  formedihe NHS needs reform if it is to continu
delivering good quality care. Al could be an enabler of thes

WHY ARE reforms

4 AHelp empower doctors through additional expertise and
ALTERNATIVE Sl

SUCH AS Al
REQUIRED

AHelp cover personnel and staff shortages
AManage waiting times through automated scheduling

ASurgical demand in the UK is continuing to grow due to th
Increase in chronic disease and an ageing population

ACancer is expected to increase % by2035

51



ASurgical demand in the UK is continuing to grow due to the
Increase in chronic disease and an ageing population

ACancer is expected to increase &% by2035

ANeurodegenerative diseases: More thamillion people in
the UK are projected to suffer from dementia 2950

AMusculoskeletal disease: An estimatEtl8million people of
the total UK population live with a musculoskeletal conditio
Particularly knee osteoarthritis

ASurgical interventions, such as coronary artery bypass anc
valve replacement, will continue to be necessary

ADisability will increase b85%, reachin@.8million,
reflecting an ageing population

52



ADVANTAGES

PREOPERATIVE

Better
md  SCheduling Of g
surgeries

Efficient Improved

patient flow efficiency

The use of robotic platforms ma ' '
reduce variability of outcomes, Stand ard |Zat| O
through the analysis of data -
gathered during procedures, ang Of Su rg|Cal
further learning and refinement

of surgical techniques OUtCOmeS

Configuration of
personalized G
surgical techniques
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Figure 14. (a) Open surgery with 5-8 inches of incision, (b) multi-port laparoscopic surgery with 4
small incisions, and (c) single-site or single-port surgery with only one incision.

Easier management of complex
procedures

robots can analyze data from pog medical records to
guide a surgeon's instrument during surgery, which can
lead to a21% reduction in a patient's hospital stay.

Minimally invasive surgery

Robotassisted surgery is "minimally invasive
S0 patients won't need to heal from large
Incisions




A More precise view

ProvideslOtimes magnification3D, highdefinition vision360-degree articulation, and
degrees of freedom, it allows us to do things that we couldn't do even with open surgery
sometimes

A Less error

It has been estimated that onRB5% of the important events that occur during a surgical
procedure are related to manual or technical skills and ##%b relate to human factors.
An NHS study found that-AEksisted robotic procedure resulted in five times fewer
complications compared to surgeons operating alone

A Increased patient safety

New robotic systems may use Al mechanisms andaneen checklists to minimize surgical
errors. Robotic systems will enable greater remote support from specialists




PERDPERATIVE

Easier to attach nerve
endings

Reduced risk of
Infection

Less physically
strenuous for surgeon

Lower dose of
anesthesia is requirec

Fewer staff required |
the operating room.
Which is more cost

effective for hospitals

Lesser percentage o
blood loss




Automated analysis of all

preoperative mobile and clinical F=—-—- . e o g e e e e
data: . ; |
Phase 1 Phase 2 Phase 3 Phase 4 lea§e 5 Phase 6
In this continuum there is the - .‘ .. & € & 9
(0] p pO rtu n |ty tO | m p rove Cl | n |C|an Diagnosis of Selection of Preperation Perfarming Short term Long term Continugm of patient
problem treatment and planning the surgery follow up follow up care in surgery

decision making through provision c
novel information at the point at ! !
which it is most needed

| ] the surgery |

In some cases, the information
already exists through preoperative
diagnosis and surgical planning but
needs to be made easily available
during surgery

In other cases, data needs to be bo
collected and displayed during
surgery

SourceMorgan,R. @017, April 4)
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POSIOPERATIVE

Reduced post Shorter catheter J Immediate urinar
operative pain time. 5 vs 14 days control

Reduced recover Faster rate of bac
time and hospital to normal physica
stay activity (1-2 weeks)




’x l h j

Cardiac Surgery
Open Surgical Incision da Vinci® Mitral Valve Repair
Incision
SourceUniversity Hospital, R. W. J.
(2021).

Robotic surgery Open surgery




SUMMARY OF THE
ADVANTAGES OF Al

3 ) (&

Training

Early
detection

Diagnosis

Al benefits in
healthcare

End of life
care

&

Treatment

SourceWillink, S. g021)




INTEGRATION
OF Al IN NHS

SURGERY

p::

NHS Al Lab in collaboration with the
Accelerated Access Collaborative (AAC)

Robot Assisted Surgery: Robotic surgery is a type of minimally invas
surgery.dMinimally invasivé means that instead of operating on
patients through large incisions, we use miniaturized surgical
instruments that fit through a series of quartarch incisions.

Use of Da Vinci robots andersius
robots

So far, nearlyt 7,000people have been treated
and industry evidence shows it is reducing
treatment time by50%



AN EXAMPLE OF AN Al INTEGRATED OR AT THE
GOLDEN JUBILEE HOSPITAL IN CLYDEBANK




DA VI NCI ROBOT A DA VINCI ROBOT CONSISTS OF

Surgeon Console Control System Patient-Side Manipulator A Surgicalconsole

’ 5 Patientsidecart
Instrumentsandimaging
processingequipment
Surgeor®Console
wOptimalhand-eye
alignment
wlmmersive3D stereo
viewer
wComfortableseat
posture¢ ergonomic
wMotion scaling&
tremor reduction

Da Vinci robots have been operating in the UK
since2001and there are now more thaé,500
worldwide




VERSIUS ROBO

ATheVersiugobot, designed and built in _
S%mbrldge, IS used in more th&0 hospitals in the

AThe first NHS hospital to ustersiusvas The
Western General Hospital in Edinburgh, followed
by Milton Keynes University Hospital NHS Trust

AVersiughas initially been used to perform a range
of colorectal surgeries

A It is smaller and portable allowing it to be easily
moved to different sites within and between
hospitals

CMR SURGICAL | AOnce in theatre, it can take, on averads,
minutes to set up the system

Alt has the potential to perform up t600MAS
Brocedures each year, which otherwise may have
een performed by open surgery




CARDIAC
SURGERY

GASTROINTESTINAL
RADIOSURGERY SURGERY

APPLICATIONS

ORTHOPEDICS

NEUROSURGERY




Bladder cancer tumor images using white
light and blue light with a contrast agent

White Light Blue Light

White Light

Tumors above Flat tumors Makes flat
bladder wall and margins tumors and
are visible not visible margins visible

Source: Medical , 1.2021, August20)

Tumor tissue visualization

ATo enhancentraoperative visualization of
tumor tissue

ATo enhance cancer diagnosis and resection

AFor example, in the NHS it is used to
assists resection in the treatment of
bladder cancerspecifically normuscle
Invasive papillary bladdexancer (NMIBC).

Alt is known aAl cystoscopylt uses hue
light cystoscopy uses blue light instead of
the conventional white. As you can see In
the image, the tumor margins are clearly
defined




Tissue characterization

System of Al diagnosis in endoscomc videos and representative imaaes of esobhaaeal squamous cell carcinoma

The past frames to review = 15 frames (0.5 sec)

/'/_\ The Al gives a discovery signal

:o—o—o_ﬂ?ﬁ

30 frames /sec

Maximum frame interval = 3 frames (0.1 sec) ‘

Display frame
x3 The number of frames with detected cancer in the past frames

Source: Shoma et al,2021




Image guided resection

Surgeon’s former view Surgeon’s new view

The combination of a
fluorescence imaging agent
and a multispectral
fluorescence camera has
enabled imageyuided
excision of extremely small
tumorsin ovarian cancer
surgery

Source: World, L. F2017).



Implant positioning

ARobotic orthopedic procedures for
patients requiring joint
replacements, such as total and
partial knee or hip replacements,
by utilizing the Mako Robot&rm
Assisted system.

Alt involves the implantation of a
joint replacement smart chip:

AThis minimizes the need for
revision surgery

AA smartimplant could be used to
monitor the progression athis
process and inform the surgeon
when the implants starting to
loosen.




GoSurgery

AEvery minute in the theatre per surgery is estimated to cost the NHS £20.117

AGoSurgery, uses Al to ensure that the right surgical process information is displayed to the right surgical
team member, at the right time, during the procedure

gER

Evaluation of the use of Al to support emergency department clinicians to analyze CT scans. Jubilee
example: In this case, they are removing the patient's thymus gland from between the lungs.

MoorfieldsEye Hospital

AAI cataract surgery technology to help train surgeons, improve theatre flow, develop surgical teams and
help analyze and reduce risks of cataract surgery

First PLUS

AAlto analyze the size of the placenta during the first trimester, and flag those that are abnormally small,
which is an indicator for Fetal Growth Restriction.

AThis is a risk factor for stillbirth and other neonatal conditions




Smart glasses

Ain both surgery and cardiology, the surgeon works with the patient, but is looking away, in
some cases at a whole wall of monitors

/NHS Highland has developed an Al solutioa agarable computer that adds information to what the
user can see by projecting an image onto the screen. They have-eelmjation camera as well as
voice recognition software which turns speech into text

Source: McBeth, R2017, January25)




ALeeds Teaching Hospital ust3 model to allow
surgeons to rehearse brain aneurysm procedures by
predicting stents

AThe BHRuring Cardiovascular Data Science Awards

Machine learning for risk prediction in adult cardiac
surgery in United Kingdom. Which will in turn assist
In surgical decisions

AHoloLens augmented reality headset

Allows surgeons to easily access digital images of
patient data

It also provides surgeons with the opportunity to
learn, rehearse and practice surgical procedures
within a safe and controllable space. Example:
orthopedic procedures

Source: Lovell, T2021, September30).



PEER-TO-PEER 24/7/365
CLINICAL TECHNICAL

TRAINING SUPPORT

CLINICAL
SUPPORT

TECHNOLOGY
EDUCATION

We can summarize the
snsron (ANSURCESHERSRY rocrs integration of Al in the
NHS in three main
ol domains. Innovation,

TR A support and analytics
and training and
education

TRAINING \ HOSFITALS ANALYTICS

SourceAzizian M., Surgical, I., Liu, MKhalaji I., &DiMaio, S. 2022).



AHigh cost

Purchasing of the robotic system, maintenance and the disposable
instruments required for each procedure

costs include those of training, technical support, insurance and potential
litigation

commentators quantify the learning curve as up to 200 robot-assisted
procedures before achieving the best outcomes

current robots are cumbersome and heavy, resulting in their lack of mobility

LI M ITATIO N S O F and reduced availability around the country and in remote areas

ATrainin
Al 0

The current state of the National Health Service (NHS) with the financial
burden and cost cutting efficiency measures makes it almost impossible to
introduce this technology training in the near future.

Alnsufficient evidence of the effectiveness of robot-assisted surgery

there are questions around what level of error the NHS is willing to accept in
the diagnosis of conditions and working out who should be held responsible
in the event an Al misdiagnoses a patient.

iIssues around data privacy and patient trust

74



A The use o#rtificial intelligence n surgerpas
applicability to preoperative planning, peri
operative guidance imaging and navigation
during surgerymproved postoperative
outcomes

CONCLUSION A To fully harness the benefits of Al technologies
within safe and ethical boundaries,call to
actionwithin the NH3o0 speed up the
development, deployment and use of iAl
surgerycan help deploy the benefits to more
people- patients and staff alikemore quickly

75
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SOMETHING OLD FOR
SOMETHING NEW

O Dr Prathima Gogineni

University Hospitals of Lelcester SHO, General surgery

NHS Tru




Innovation?

Alnnovation itself is not a new concept. However, Innovation in medicine
means hew or improved' health policies, practices, systems, products and
technologies, services, and delivery methods that result in improved
healthcare

AWE AIM TO USE SOMETHING OLD TO CREATE SOMETHING NEW, A BETT!
VERSION THAT COULD HAVE A SIGNIFICANT IMPACT ON OUR PATIENTS.



ACUTE APPENDICITIS

History taking

Clinical examination : signs
Investigation: scans




AOur AIM for today is to assess whether the clinicians use detailed history to
diagnose appendicitis or rely too much on the imaging modalities.

ATo evaluate how effectively are we using the investigations that are being
done



Observation

AOver the course of time, there has been a decrease in clinical acumen in
diagnosing appendicitis

A Appendicitis has always been more of clinical diagnosis, but in recent times
more and more doctors have started to rely on imaging such as US and CT
scan to reduce the amount of unnecessary surgery being done on the
patients.

AThis has led to decrease in clinical diagnosis of appendicitis by the use of
ALVARADO scoring.



Objectives

x ALVARADO Score: Interpretation and review

ATriage tool for ruling out appendicitis and identifying those at higher risk
who would benefit at most from an admission to a hospital.

A Simplified tool to stratify patients for referral for surgical consultation

x Consider what imaging to be done next.



QUALITIES OF AN EFFECTIVE SCORING S(

Alt should be simple

Alt should be capable of being administered by all strata of medical personnel
Alt should be possible to assess quickly

AThere should be no ambiguity



Alvarado Score

Symptoms Migratory RF Pain 1
Anorexia
Nausea and Vomiting
Signs Tenderness (RIF)
Rebound tenderness
Elevated temperature
Laboratory Leukocytosis
Shift to left
Total 10

RPN P RN R R



INTERPRETATION OF ALVARADO SCORE

AScores < § can rule out (unlikely to be appendicitis)
AScores > @ ¢ can rule in (can be appendicitis)
AScores > 8§ most likely to be appendicitis



Symptoms Recordin§tats

Recording Stats
Stats on how g

many doctors
use the Scorlng Recorded M Not Recorded

SyStemS and Migratory Pain
recorded them e - ]

el

X Symptoms

A Migratory pain
9 yP e
A Anorexia

A Nauseavomiting 0% 25% 50% 75% 100%



Graph Interpretations

A From the illustration, it is evident that migratory pain was not recorded in more
than 75% of the patients.

A Anorexia was not recorded in the history of any patients.
A The complaints of Nausea and Vomiting were recorded by just28#érdoctors.

A The non recorded data can have significant value like in this case. Failure to take
complete history and lead to missed diagnosis.



Signs observedPatient Data

Percentage 0 Signs Observed
signs
Observed VS Observed B Not Observed
not observed kel
Rebound Tenderness
A Tenderness in RIE ]
A Rebound tenderness
Elevated Temperature
A Elevated temperature _

0% 25% 50% 75% 100%



Graph Interpretations

A From the previous slide, it is observed that, in ab®d¥ patients, rebound
tenderness was not elicited

A Most of the patients showed no rise in temperature on their charts through out
their admission.

A About40% patients had Right lliac Fossa Tenderness.



Laboratory Data

Laboratory data

Patient
Stats 100% W Elevated Leukocytosis

75%

50%

A Elevatedeukocytosis

A Shift to the left N
A Around75% patients had

both elevatedleukocytosis

and shift to the left. 0%

Score 1/2 Score 0



Imaging Stats

Imaging
Use of
Imaging
A US Scan 007

A CT Scan

A BOTHUS + CT scan m US Scan CT Scan = Both



Imaging Patient Data

AAll 30 patients had a CT scan, where as ultrasound was done merel@ for
patients.

A5 patients underwent both the imaging modalities, because of non
visualisation of the appendix.

AMost of the patients who came to the surgical triage had already a CT scan
prior to entering



CT SCAN DIAGNOSTIC CRITERIA

A CT is highly sensitiv®4-98%) and specific (up ®7%) for the diagnosis of acute
appendicitis and allows for alternative causes of abdominal pain also to be diagnosed.

A CT findings include:

A appendiceal dilatation @mm diameter)

A wall thickening (8 mm) and enhancement

A Thickeningof the caecal apexaecal bar sigrarrowhead sign
A Periappendicealnflammation

A Focalwall nonenhancement representing necrosis (gangrenous appendiaitid)a
precursor to perforation



Appendix Diameter Data

From the illustration, we can
see that approximately in
around15 patients the
diameter was not recorded in
the CT scan.

Count of APPENDIX DIAMETER

Count of APPENDIX DIAMETER
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Specimen reports

A 1 OO)/O Of th ere p (@) rtS came Resolving Appendicitis, 3.7%

Chronic Inflammation, 3.7%

out to be positive in terms of
pathology.
AThe specimens collected =

showed a varying degree of
pathologies ranging from
sub-acute appendicitis to
Low Grade Appendiceal
Mucinous Neoplasm

Acute Apendicitis, 37.0%

Acute Gangrenous
Appendicitis, 7.4%

l’erforation, 14.8%
Lamn, 3.7%

Sub Acute Apendicitis, 3.7%



AProper history taking and clinical examination is very significant for effective
health care.

AUsing our clinical knowledge and following proper protocols will avoid
unnecessary investigations.

AUnnecessary investigations are not only a waste of NHS resources but can
also lead to unnecessary radiation exposure to the patients.



Recommendations

A Proper Addition of scoring system whenever possible in history taking helps us take
proper history.

At is important to note that the heavy patient load in A&E and triage is the main
reason why we skip taking proper history and go directly to high end scans like CT
instead of USS. However, we should try to improve our daily practice to optimise
healthcare services.

A Follow a basic protocol for patient safety and prevent unnecessary investigations.
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