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Å planning variables

Å human variables

Å the degree of therapeutic trauma

Clinical outcomes



Å automated reverse engineering technology

Å efficient prototype production

Å standardized the quality of product

Å reduced human related error

Å improved the efficient use of resources and productivity

Modernisationƛƴ мфслΩǎ

Manufacturing Industry
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Adverse Events - NHS - UK

Adverse events occur 

Å in 10%of NHS admissions

Å >850,000 patients/year

Å cost £2billion/year in additional hospitalisation expenditure 

Å The introduction of precision diagnosis, planning and treatment modalities must 
occur if teseissues are to be addressed

£2.3bn £3.2bn £3.9bn £4.4bn

Total 1998 1999 2000 2001

1996

1997

1998

1999

2000

2001

2002

Y
e
a
r

Damages

Medical Litigation UK 
1998 - 2001



EAS:

The application of Industrial Technology to the 
ŘŜƭƛǾŜǊȅ ƻŦ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳǎΧέ

Engineering Assisted Surgeryϰ

Å3-D Diagnosis 

Å3-D Plan into 3-D Patient

ÅSurgery - Simple / Safe / Optimum Outcome

Å$  Lower Cost



Engineering Assisted Surgeryϰ

Implants Grown from Powder ςCAD to Metal



Engineering Assisted Surgeryϰ

Mass 
Production

Customised 
Implants

Standard 
Implants

Rapid Product Manufacture

Implants Grown from Powder ςCAD to Metal



Engineering Assisted Surgeryϰ



Engineering Assisted SurgeryϰNano-modelling

Micro SLA Device in Capillary
Courtesy Micro-tec Duisburg



Engineering Assisted Surgeryϰ

Reduction
Lead Times
$ Costs $

Business Concept

Electron Beam Melting



Engineering Assisted Surgeryϰ

Custom 
Implants

Standard 
Implants

Budget
Deficit

Budgetary Issues



Engineering Assisted Surgeryϰ

Custom 
Implants

Standard 
Implants

Service 
Delivery 
Efficiency

Service Delivery Issues



Engineering Assisted Surgeryϰ

Custom 
Implants

Standard 
Implants

Clinical Issues

Technical

Difficulty



Engineering Assisted Surgeryϰ

Custom 
Implants

Standard 
Implants

ISO Standards

ISO 9585:1990

Bending  & Stiffness

Compromised?



Data Transmission 

Web-Based

MRI CAT Laser

CAD to Metal

Engineering Assisted Surgeryϰ



Electron Beam Melting

Å Directly produces metal and ceramic parts

Å Higher efficiency

Å Reduced overheads

Å Mass Production

ï Standard Implants

ï Customised Implants

Engineering Assisted Surgeryϰ



10 year Outcome

Case 1 ςCarcinoma Palate



Case 2 ςReconstruction Midface
Day Case

Surgery 1.5hrs



Case 2 ςOutcome ς1 Month



Case 3 ςReconstruction Midface

Custom Jig Custom Implant

Revision Free Fibula Flap

Courtesy Dr Mark Izzard
Auckland, New Zealand



Case 3 ςOutcome 4 Days



Case 3 ςPhotomorphanalysis



Case 3 ςPhotomorphanalysis



Case 4 ςMid Facial Reconstruction

Revision Free Flap Reconstruction

Courtesy Dr John Chaplain
Auckland, New Zealand



Case 5 - Orbit
Major Orbital Injury 
4mm enophthalmos

Outcome ς1 month
No enophthalmos



Case 6 ςOralCarcinoma
Hemimandibulectomy

2 Year Outcome



Case 7 ςNasalReconstruction

3 Years



30 months

Case 8ςCheekbone Reconstruction



Courtesy Dr Richard Kuipers von Lande DVM  Massey University

Case 9 - Cleft Palate Dog



EAS PROCESS

Fracture

CAT SCAN

Anatomical 

Reassembly

Custom 

Implant 

Design 

Inspection

and

Approval

Custom

Manufacture

+/- Biomodel

Delivery
SURGERY

Trauma List

ISO 9585:1990

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

rss.xml?csnumber=17351&rss=detail


AMA Number MBS 

Number

Intervention Surgeon Fee Theatre Fee General 

Anaesthesis

Hospital 

Costs

Prosthesis Costs Hospital Stay Total

MU761 49319

Hip:

Total Arthroplasty

$5665.00 $4000 $3000 $3500 $3000 Femoral

$3500 Acetabulum

10-14days $22665

AMA Number MBS 

Number

Intervention Surgeon Fee Theatre Fee General 

Anaesthesis

Hospital 

Costs

Prosthesis Costs Hospital Stay Total

MU761 49319

Hip 

Total Arthroplasty
$5665.00 $2000 $2000 $2400 $1500 Femoral

$2000 Acetabulum

7 days $15565

Cost Estimates for Surgical Intervention ςExample Hip

Standard Prosthesis

EAS Customised Prosthesis

EAS Savings $7.1k / Case



AMA Number Intervention

Procedure

Surgeon 

Fee

Theatre 

Fee

General 

Anaesthesis

Hospital 

Costs

Prosthesis 

Costs

Hospital 

Stay

Total

MJ965

MK075

MJ250

MJ021

Complex 

Free Flaps

StagedSurgery

EAS

Option

SingleSurgery

$20000

(20hrs)

$10000

(8 hrs)

S40000

(20hrs)

$16000

(8 hrs)

$20000

(20hrs)

$16000

(8hrs)

$10000

10 days

ICU 24hr

$1500

No ICU

$35000

Incl Dentistry

$30000

Incl Dentistry

10 days

5days

$119,000

$73,500

Cost Estimates for Complex Maxillofacial Surgery Case

EAS Savings of $45.5k /Case 



EAS Objectives

Primary Aims and Objectives of EAS Project

Å Develop an organised EAS Market for Australasia

Å Introduce Rapid Product Manufacturing to Australasia

Å Development of EAS Standards 

Å EAS Training programs

Å Global Expansion



Effective Modernised Healthcare Delivery

Å Creation of:

ïA Multidisciplinary Team

ïGovernance structure

ïEAS Surgical Divisions with Massey / Australian Universities

ïAdvisory Groups (marketing/clinical / engineering sectors)

ïEAS Chair in Orthopaedics

ïJVs and Strategic Alliances ςCSIRO

Å International Training Workshops

EAS Objectives



ÅEAS Research - ISO / IEC Standards

ÅClinical Chairs ςMultidisciplinary

ÅSupport of Clinical Cases

ÅCreation Healthcare Faculty (Wellington)

ÅTraining  / Workshops (Clinicians / Engineers)

ÅBScMSc PhD courses


