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Medical Art and Surgical Craft

Clinical outcomes

A planning variables
A human variables

A the degree of therapeutic trauma




Manufacturing industry

ModernisationA Yy M pc n Qa

A automated reverse engineering technology

A efficient prototype production

A standardized the quality of product

A reduced human related error

A improved the efficient use of resources and productivity




Adverse EventsNHS UK

Medical Litigation UK
Adverse events occur 1998 - 2001
2002
2001

2000

A in 10%of NHSadmissions

1999

Year

1998

1997

. v » ' E » s 3
A >850,00atients/year 1006 | b - - -
£2.3bn £3.2bn £3.9bn £4.4bn
‘ I Total 1998 1999 2000 2001

Damages

A cost£2billion/year in additional hospitalisation expenditure

A The introduction of precision diagnosis, planning and treatment modalities must
occur ifteseissues are to be addressed



Engineerning Assisted Surgar

EAS:

The application of Industrial Technology to the
RSt ADBSNE 2F KSIf G§KOIFNB

A3-D Diagnosis

A3-D Plan into 3D Patient

ASurgery- Simple / Safe / Optimum Outcome

A$ Lower Cost




Engineering Assisted Surgar

dm_amaEnee

Implants Grown from Powdey CAD to Metal



Engineering Assisted Surgar

Rapid Product Manufacture

Customised Mass Standard

Implants Production Implants

Implants Grown from Powdey CAD to Metal






Nano-modelling ENngineering Assisted Surger

Micro SLA Device in Capillary

Courtesy Micreec Duisburg



Engineering Assisted Surgar
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Electron Beam Melting

Reduction
Lead Times

couT

Business Concedt




Engineerning Assisted Surgar
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Custom Standard
Implants Implants
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Budgetary Issue;




Engineerning Assisted Surgar
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Custom Standard
Implants Implants

Service
Delivery
Efficiency

Service Delivery Issue}s‘




Engineerning Assisted Surgar

Custom
Implants

J

Clinical Issue

Standard
Implants

Technical

Difficult




Engineering Assisted Surgar

Custom
Implants

\

ISO Standard

Standard
Implants

SO 9585:1990

Bending & Stiffnes

vJ




Engineering Assisted Surgar

Data Transmission
Web-Based

ZS
Implant
Design

MRI CAT Laser



Engineering Assisted Surgar

Electron'Beam Melting

A Directly produces metal and ceramic parts Filament
Grid Cup

Anode

A Higher efficiency

Focus Coll -

A Reduced overheads o Dkanenaes

A Mass Production Vacuum

i Standard Implants

T Customised Implants




Case k Carcinoma Palate

10 year Outcome



Case Z Reconstruction Midface
Day Case
Surngery11:5hrs




Case Z Outcomec 1 Month




Case X Reconstruction Midface

Revision Free Fibula Flap '

Courtesy Dr Mark 1zzard
Auckland, New Zealand

Custom Jig

Custom Implant



Case & Outcome 4 Days




Case X Photomorphanalysis




Case X Photomorphanalysis




Case 4 Mid Facial ' Reconstruction

Revision Free Flap Reconstruction

Courtesy Dr John Chaplain
Auckland, New Zealand



Major Orbital Injury " Outcomeg 1 month
4mmenophthalmos Case 5 Orbﬂt Noenophthalmos




Case @& OralCarcinoma
Hemimandibulectomy

2 Year Outcome




Case & NasalReconstruction

3 Years



Case & Cheekbone Reconstruction

30 months



Case 9 Cleft Palate Dog

Courtesy Dr Richard Kuipers von Lande DVM Massey University
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_ Custom Inspection Custom
Fracture Anatomical _ SURGERY
Implant and Manufacture Delivery _
CAT SCAN Reassembly _ . Trauma List
Design Approval +/- Biomodel ‘u—
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NO BENDING
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ISO 9585:1990 Maintained

Implants for surgery -- Determination of bending strength and stiffness of bone plates
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Standard-Prosthesis

CostiEstimatesdor SurgicaltintenventiagreExample-Hip

AMA Number MBS Intervention SurgeonFee|Theatre Fed General Hospital ProsthesisCosts [Hospital Stay Total
Number Anaesthesis Costs
Hip:
MU761 49319 $5665.00 $4000 $3000 $3500 $3000Femoral | 10-14days $22665
Total Arthroplasty
$3500Acetabulum
EAS Customised RProsthesis
AMA Number MBS Intervention SurgeonFee|Theatre Fe¢g General Hospital ProsthesisCosts |[Hospital Stay] Total
Number Anaesthesis Costs
Hip
MU761 49319 $5665.00 $2000 $2000 $2400 $1500 Femoral 7 days $15565
Total Arthroplasty
$2000Acetabulum

EAS:Savings/$7. Ik hCGase




CostiEstimatesdor Complex Maxillofacral Surgery. Case

AMA Number

Theatre

Intervention Surgeon General Hospital Prosthesis Hospital Total
Procedure Fee Fee Anaesthesis Costs Costs Stay
Complex $20000 S40000 $20000 $10000 $35000 10days $119,000
MJ965 Free Flaps (20hrs) (20hrs) (20hrs) 10 days
ICU 24hr | Incl Dentistry
MKO75 StagedSurgery $1500
MJ250
MJ021
EAS $10000 $16000 $16000 NoICU $30000 5days $73,500
Option (8 hrs) (8 hrs) (8hrs)
SingleSurgery Incl Dentistry

EAS:Savings' ofi$45.5k/Case




EAS Objectives

Primary Aims and Objectives of EAS Project

A Develop an organised EAS Market for Australasia

A Introduce Rapid Product Manufacturing to Australasia
A Development of EAS Standards

A EAS Training programs

A Global Expansion



EAS Objectives

Effective Modernised Healthcare Delivery
A Creation of:

I A Multidisciplinary Team

I Governance structure

I EAS Surgical Divisions with Massey / Australian Universities
I Advisory Groups (marketing/clinical / engineering sectors)

I EAS Chair in Orthopaedics

I JVs and Strategic Alliancg€SIRO

A International Training Workshops



Massey University
Engineering Assisted Surgery Research Centre




