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Introduction 

Over the last decade there has been a growing interest 

by orthopaedic clinicians in the use of custom implants 

in joint replacement, as imaging, computing and 

additive manufacturing technologies have developed 

and converged.
1
 

The use of these technologies is especially relevant to 

the treatment of severe joint defects, for example 

acetabular defects, where the native bone has 

diminished to the point where it is not possible to use 

an “off the shelf” implant.  These types of defects are 

classed as Paprosky 3a and 3b type defects.
2
  

Additionally the treatment of pelvic tumours and 

discontinuities may also benefit from the use of custom 

implants. 

Approximately 7,500 hip replacement procedures 

(arthroplasties) are performed annually in New 

Zealand.
3
  Of this total number approximately 1,150

4
 

are revision arthroplasties and of this number we 

believe that approximately 160 are classified as 

Paprosky type 3a and 3b.  Added to this are pelvic 

tumours and discontinuities. 

In New Zealand revision arthroplasty procedures are 

undertaken in both the private and public hospital 

systems, with approximately 67% being performed in 
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public hospitals.
5
  With regard to complex acetabular 

revision procedures however, we believe that the 

proportion performed in public hospitals may be as 

high as 90% - 95%.
6
  Therefore surgeons working in 

public hospitals represent the primary target customer 

group for any orthopaedic company seeking to sell 

orthopaedic implants designed to address complex 

acetabular defects.   

Currently there are only a small number of prostheses 

available on the New Zealand market to treat severe 

acetabular defects.  These are typically “off the shelf” 

modular porous implants, such as tantalum shell and 

augment systems (“TM systems”).  While “off the shelf” 

implants are commonly used, they suffer in that they 

do not take into account the specific anatomy and 

physiology of the patient in question or the specific 

nature of the defect being addressed. 

Custom implants however are recognised for their 

ability to address patient specific defects,
7
 increased 

accuracy of hip centre positioning and their 

encouragement of osseo-integration helping to avoid 

costly complications which can extend surgical and 

rehabilitation times or result in a hastened need for re-

revision. 

The objective of this study is to benchmark the cost of 

treating severe acetabular defects using an Ossis 
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Abstract 

While there have been many studies that explore the efficacy of prostheses used in acetabular revision 

arthroplasties, limited research has been done into the economic value that flows from the use of different 

prostheses.  As the population continues to age and healthcare costs rise, it may no longer be sufficient for 

prostheses to simply deliver superior clinical outcomes.  The economic cost of those outcomes and their relativity 

will assume greater importance.  The study summarised in this paper is an early stage assessment of cost savings 

resulting from the use of Ossis’ custom trabecular acetabular revision component in comparison to the use of 

tantalum shell and augment systems.  Through discussions with industry and analysis of data provided by both 

public and private sector healthcare funders and providers, the authors have determined that on average the 

treatment of severe acetabular defects, in the public healthcare system, using an Ossis custom trabecular 

acetabular component results in a total cost saving of approximately $5,309 in comparison to the use of tantalum 

systems. This cost saving stems mainly from improved bed and theatre utilisation and reduced risk of prosthesis 

failure and complications.  The total cost saving represents a 14.3% saving on the estimated current total cost of 

treating severe acetabular defects using tantalum systems.  The magnitude of the cost saving may also mean that 

the Ossis component is an economically viable option for the treatment of less severe acetabular defects (for 

example Paprosky 2c defects). 
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custom component, against the cost of using TM 

systems, in the New Zealand public healthcare system.   

Future studies may consider benefits to private hospital 

operators and private healthcare funders.  We have 

however included in this paper information from 

private hospital operators, where that information 

brings context to information from the public system. 

Government Funding of Public Healthcare in New 

Zealand 

There are 20 District Health Board’s (DHB’s) in New 

Zealand.  They were established in 2001 under the New 

Zealand Public Health and Disability Act 2000. DHB’s 

are responsible to the Minister of Health for providing, 

or funding the provision of health and disability 

services in their districts.  Funding of DHB’s is allocated 

via a population/demographic-based formula by the 

Ministry of Health (MoH) as part of formal crown 

funding agreements between the MoH and DHB’s.  

Given that crown funding agreements do not explicitly 

take into account specific cases it is very unlikely that 

overall funding to DHB’s will be reduced to reflect cost 

savings resulting from the use of Ossis’ component.  

We therefore believe that in the long term any savings 

in the cost of treating severe acetabular defects will 

remain with the DHB’s and not be passed onto the 

MoH. 

Ossis Custom Trabecular Acetabular Revision 

Component 

Presently Ossis’ key product offering is its custom 

trabecular acetabular revision component, refer figure 

1.   

 Figure 1:  Ossis Custom Trabecular 

Acetabular Revision Component 

The Ossis component is currently sold in both the 

Australian and New Zealand markets at a price of 

A/NZ$18,000 (excl. gst).   

The design process for the Ossis component entails 

Ossis’ orthopaedic engineers working with surgeons to 

produce specialised components that address the 

specific needs of the individual patient.  In most cases 

Ossis’ components are used to address defects of a 

severity that limit the effective use of “off the shelf” 

implants to achieve desired results.  Presently Ossis’ 

components are targeted at cases where defects are of 

Paprosky 3a classification and worse.  

A standardised design process is followed for each case 

that ensures that the implant meets the surgeon’s 

needs. This process involves the development of 3D 

rendered designs of the component for approval by the 

surgeon, creation of trial models for use by the surgeon 

and consultation with the surgeon.  In essence Ossis’ 

custom implants are specifically designed to fit the 

bone, rather than making the bone fit the implant as is 

the case with TM systems, allowing the patient’s 

specific defect to be more effectively treated. 

Drivers of Cost Savings from the use of Ossis’ Custom 

Trabecular Acetabular Revision Component 

There are a number of identifiable factors that 

contribute to the total cost of treating complex 

acetabular defects and hence cost savings derived from 

the use of an Ossis component instead of a TM system.  

These factors include:
8,9

 

• hospital theatre and bed utilisation; 

• clinician productivity; 

• prosthesis costs; and  

• rehabilitation and long-term care costs
10,11

 

Many factors impact upon these costs, for example the 

patient’s age, the nature of the surgery (full revision, 

single component or liner change), the number of 

previous revisions the patient has received, the extent 

of bone damage and if the patient suffers from any 

compounding medical conditions.
 12

 

Revision acetabular arthroplasty also has a number of 

potential future costs associated with it.  Potential 

future costs are mainly linked to the risk of further 

revisions being required in the future due to the failure 

of the previous revision procedure or complications.  

These future costs are associated with implant or 

surgical failure.  As such, by selecting the most 

appropriate implant it may be possible to minimise 

both immediate costs and potential future costs.
13
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Hospital Bed Utilisation 

Patient length of hospital stay is recognised as a 

significant contributor to the total cost of revision 

arthroplasty.
14

  

Information from private and public healthcare 

providers suggests that the cost of a hospital bed is 

approximately $1,200 per day.
6,15

  This estimate is 

validated by a 2012 study by the International 

Federation of Health Plans which indicated that the 

average daily bed cost in New Zealand was US$979.
 16

 

The MoH has advised the authors that the average 

patient stay following revision hip arthroplasty is 8 

days.
17

  DHB data indicates that the average length of 

patient stay following a complex hip revision 

arthroplasty is in the range of 7 - 10 days (average 8.5 

days) and can extend to up to 20 days
18

 if the patient is 

non-weight bearing and requires long term care where 

they are in bed to chair status only.
19,20

  Given the 

nature of severe acetabular defects it is likely that 

length of stay associated with revisions of these types 

(presumably using TM systems) will ordinarily be at the 

upper end of the 7 – 10 day range.  

Ossis’ experience is that its patients are weight bearing 

to the point that they can be discharged by days 4 or 5 

post-surgery suggesting a significant saving from the 

use of an Ossis component for complex hip revision 

arthroplasty.
21-23

  Further the authors have been 

advised that it is possible save a minimum of at least 4 

days in the public healthcare system through the use of 

an Ossis component and depending on patient 

characteristics up to 14 days.
24

 

On the basis of the information outlined in this section, 

the current average total cost of stay in the public 

healthcare system, following a complex hip revision 

arthroplasty using a TM system, is estimated to be 

$10,200 (average of 8.5 days at $1,200 per day), 

whereas the estimated cost of stay following an 

arthroplasty using an Ossis component is $5,400, (4.5 

days at $1,200 per day), resulting in a saving of $4,800 

from the use of an Ossis component.  

Hospital Theatre Utilisation 

Analysis of information provided by major DHB’s and a 

private hospital operator suggests that the average 

operating theatre variable cost is $1,200 an hour.
6,25-27
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25.  Bay of Plenty DHB (2013)  

This cost includes all theatre staff, anaesthetic costs, 

equipment, recovery, facility costs and overheads. It 

assumes 3 nursing staff and an assistant as per 

anecdotal evidence.
28

  However it excludes 

anaesthetist and surgeon costs, which we analyse 

separately.  

In terms of theatre time required to perform a revision 

arthroplasty we were advised by a major DHB that the 

average time for a revision hip arthroplasty is 244 

minutes (4.1 hours) and that the maximum theatre 

time was 500 minutes (8.3 hours).
29

  Information from 

other DHB’s indicates that the average procedure time 

for a complex acetabular revision using an “off the 

shelf” component lies in the range of 3.6 – 4.1 hours 

($4,320 - $4,920),
30,31

 whereas clinicians have advised 

the authors that the average procedure time for a 

complex acetabular revision using an Ossis component 

is in the range of 2.5 – 3 hours ($3,000 - $3,600).
32,33

 

Actual theatre time taken to complete a specific 

arthroplasty may however be more or less than these 

averages given: 

1. The extent of surgery required, for example is the 

revision an arthroplasty where all components are 

replaced (both the acetabular and femoral 

components) or are only some components being 

replaced?  An arthroplasty is likely to take longer 

than average if all components are being replaced 

meaning the theatre cost will be proportionally 

greater;  

2. The complexity of the surgery required to treat 

severe acetabular defects is significantly more 

challenging than that for an “average” revision 

surgery.  As such it is again likely that a procedure 

of this type would take significantly longer than an 

“average” revision; and 

3. The characteristics of the patient. For instance a 

procedure on an older, overweight patient who is 

suffering other medical conditions is likely to be 

more complex than from a fit and healthy young 

patient where for example there is less work 

required to access the joint.   

Based on the information summarised in this section 

the authors believe that the use of an Ossis component 

in the treatment of severe acetabular defects will, at a 

minimum, reduce theatre time by 1.1 hours (or $1,320 

at a theatre operating cost of $1,200 per hour).
34
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Clinician Productivity 

In New Zealand, orthopaedic surgeons working in 

public hospitals are typically contracted on the basis of 

fixed remuneration for an agreed number of hours per 

week.  A small number of DHB’s (for example 

Canterbury and Waitemata) contract with some 

surgeons on a limited “fee for service” model, where an 

agreed fee is paid per procedure. 

This study only considers the fixed remuneration model 

as it is by far the most common remuneration model in 

the New Zealand public healthcare system. 

We have been advised that the average annual 

remuneration of an experienced orthopaedic surgeon 

in the public healthcare system is around $230,000.  

This equates to approximately $190 per hour after 

holidays, Kiwisaver, continuing education, allowances 

and the like are considered.  We assume that 

anaesthetists are on a similar effective rate. 

Total clinical time required for each case from the 

surgeon will substantially exceed the average surgical 

time (4.1 hours) as the surgeon is required to 

undertake pre and post-surgical consultations, surgical 

planning and writeups.  We estimate surgeon and 

anaesthetist input of 10 hours ($1,900) and 5.5 hours 

($1,045) respectively into a complex acetabular revision 

using a TM system. 

As previously identified in the section considering 

theatre costs the use of an Ossis custom acetabular 

component is expected to reduce theatre time by 

approximately 1.1 hours, compared to the use of a TM 

system. 

We therefore estimate that clinician cost savings to 

DHB’s, due to faster procedure times for the Ossis 

component in comparison to TM systems, may be 

approximately $209 per procedure, for each of the 

surgeon and the anaesthetist. 

We note however that the 1.1 hours saving in theatre 

time for the surgeon may be offset to some degree by 

time that the surgeon contributes to designing and 

signing off the Ossis component, which in itself could 

be mitigated through faster rehabilitation times 

associated with the Ossis component. 

Prosthesis Cost 

The prosthesis is typically the largest single contributor 

to the total cost of revision hip arthroplasty. On a 

comparative basis the total cost of a commonly used 

TM system is $14,500
35

 (excl. gst) and the Ossis 

component is $18,720 (excl gst) ($18,000 for the 

component and $720 for the screws), the difference in 

cost being $4,220 in favour of the cost of TM systems.  

It should be noted however that this analysis relates to 

                                                           
35.  Price list of an OEM supplying TM systems 

a TM system configured for a Paprosky 3b defect.  The 

cost of a TM system to treat a pelvic discontinuity may 

be substantially more than this. 

Rehabilitation Costs 

We have been advised that most patients in the public 

system will receive out-patient rehabilitation and that 

it may be possible to save costs on rehabilitation if a 

prosthesis can achieve superior weight-bearing results 

for the patient and earlier stability.
36,37

 

In many hospitals, in-patient rehabilitation is worked 

into bed costing.
38

  Therefore in this analysis we only 

consider the cost of out-patient rehabilitation.  

According to information provide by a DHB across 69 

revision surgeries performed by that DHB in 2012 an 

average of approximately $21 was spent on out-patient 

physiotherapy and $2,350 on care in the home.
39

   

Therefore the average cost for out-patient 

rehabilitation was $2,371.   

The largest area in which cost savings can be made 

would be in the area of home care due to a decreased 

need for this service when patients are able to fully 

weight bear upon discharge.  Given the observed early 

weight-bearing results for patients who have received 

an Ossis component the authors have adopted an 

average 33% reduction in the cost of out-patient 

rehabilitation, being $782.  

Actual savings in rehabilitation costs may however be 

significantly understated by this analysis as a number of 

studies
42,52-54 

noted that 3 – 6 months post-operative 

care was required by patients receiving a TM system.  

Care included being fitted with an abduction brace or 

assisted movement using a “Zimmer” type frame, with 

touch weight bearing only during that time.  Care at 

this level, for such a long period, is likely to be 

significantly more expensive than average. 

Value of Failure and Complication Risks 

Revision hip arthroplasty is associated with significant 

failure and complications rates.  Failure may require 

the replacement of the revision prosthesis or a 

component of the prosthesis or surgical intervention 

for infection or dislocation, any of which would present 

a healthcare providers with a significant (and 

unfunded) financial liability. 
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39.  Auckland DHB, (2014) 
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We reviewed 17 peer-reviewed studies
40-56 

on the 

performance of TM systems (n=643, average follow-up 

of 3.9 years) used in procedures involving severe 

acetabular defects and pelvic discontinuities.  We 

determined that the average failure rate across these 

studies was 7.8%.  Failure was taken as re-revision, 

partial replacement and further surgical intervention 

(for example the treatment of deep infections or open 

reductions of dislocations).    When considering the 

cost of failure of TM systems it should be noted that: 

1. Survivorship data for the TM system is of relatively 

short duration.  Survivorship may decrease in the 

longer term.  Our analysis of the study data 

indicates that the annual failure rate (average 

failure rate divided by average FU) does not 

materially change as the average FU increases, 

which implies total failures continue to increase 

over time; 

2. A number of studies mentioned that the use of TM 

systems may not be suitable for treating 

discontinuities which could lead to higher than the 

average failure rates when treating very severe 

defects.
40,57

   

We estimate that the average total cost (in the public 

system) of treating a failure is approximately $25,550.  

Therefore based on a 7.8% failure rate the value of 

failure risk for TM systems is $1,993 ($25,550 x 7.8%) 

per case. 

A number of the studies mentioned that the use of TM 

systems also carries a high complication rate.
44,55,58

  Our 

analysis of complication data indicates that the average 

(non-surgical) complication rate was 8.0%.  Non-

surgical complications include infections, dislocations 

and instability. 

We estimate that the average total cost (in the public 

system) of treating a non-surgical complication is 

approximately $2,700.  Therefore based on an 8% 

complication rate the value of complication risk is $216 

($2,700 x 8%) per case.   
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43. Davies et al. (2011) 
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45. Elanzoury et al (2013) 

46. Flecher et al. (2008) 

47. Flecher et al. (2010) 
48. Lingaraj et al. (2009) 

49. Nehme et al. (2004) 

50. Schwarzkopf et al. (2014) 

51. Siegmeth et al. (2009) 
52. Sporer et al. (2006) 

53. Sporer et al. (2006) 
54. Sporer et al. (2012) 
55. Van Kleunen et al. (2009) 

56. Weeden et al. (2007) 

57. Blumenfeld et al. (2014) 
58. Paprosky, (2012) 

The total value of the combined failure and 

complications risks is therefore estimated to be $2,209 

per case. 

The value of the failure/complication risk identified in 

this section may substantially underestimate the actual 

value of the risk as each re-revision gets progressively 

harder due to diminishing bone stock and the risk of 

infection, resulting in progressively longer procedure 

times, lengths of stay and rehabilitation needs. 

Due to superior placement, fixation, design and 

support, the Ossis component has yet to have 

experienced a component related failure and therefore 

no recipient has undergone re-revision with the Ossis 

component to date.  Further it has been communicated 

by industry participants that in their opinion there is no 

reason for a patient receiving an Ossis component to 

require re-revision surgery for any reason associated 

with the prosthesis.
59-62

  To date only one non-surgical 

infection has reportedly been associated with an 

arthroplasty using an Ossis component, although that 

infection was present prior to surgery and was not 

attributable to the use of the Ossis component.  

Accordingly we do not attribute any value to 

complication risk associated with the use of Ossis 

components to date. 

Accepting these results implies that use of an Ossis 

component in revision acetabular surgery removes all 

potential financial liability associated with failure and 

complication risk.  

Economics of the use of an Ossis Custom Trabecular 

Acetabular Revision Component in Complex Hip 

Revision Arthroplasty 

Our analysis indicates that the current total cost of a 

complex acetabular revision using TM systems is 

estimated to be approximately $37,145 (including the 

value of failure and complication risks).  Refer Appendix 

1.  

With reference to Table 1, the net cost saving from the 

use of an Ossis component is estimated to be $5,309 

(14.3% of total cost) and are allocated to each cost 

driver as shown.  Clearly savings stemming from 

improved bed and theatre utilisation and the mitigation 

of failure and complication risk represent the majority 

of the gross cost saving and more than offset the 

higher cost of the Ossis component in comparison to 

the TM system. 
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Table 1:  Summary of the Cost Savings from the Use of an 

Ossis Component – Public Healthcare System (excl. gst) 

 Cost Saving % 

Bed Utilisation $4,800 50.4% 

Failure/Complication Risk $2,209 23.2% 

Theatre Utilisation $1,320 13.9% 

Rehabilitation $782 8.2% 

Clinicians $418 4.4% 

Gross Cost Saving $9,529 100.0% 

Prosthesis  ($4,220)  

Net Cost Saving $5,309  

 

The benefits that flow to DHB’s from the use of the 

Ossis component are largely in the form of improved 

utilisation of theatres and ward beds, greater clinician 

productivity and the mitigation of failure and 

complication risk.  

With respect to theatre utilisation for example the New 

Zealand Hip Registry indicates that the mean time to 

complete a primary hip is 80 minutes (1.3 hours),
63

 

which is approximately the time saved in a complex 

acetabular revision through the use of an Ossis 

component (1.1 hours).   

The magnitude of the resulting net cost saving may also 

mean that the Ossis component is also an economically 

viable option for the treatment of less severe 

acetabular defects (for example Paprosky 2c defects). 

Conclusions 

With respect to the use of Ossis custom trabecular 

acetabular revision components in the treatment of 

severe acetabular defects in the public healthcare 

system, we conclude from this study that: 

1. The additional cost of the Ossis component over 

that of TM systems is significantly less than the 

gross cost saving, resulting in a net cost saving to 

DHB’s of $5,309 per case, from the use of the Ossis 

component; 

2. The net cost saving to DHB’s from the use of an 

Ossis component is approximately 14.3% of the 

current total cost of a complex acetabular revision 

procedure using a TM system; 

3. The DHB’s capture the cost saving through 

improved asset utilisation (theatres and beds), 

increased clinician productivity and the mitigation 

of failure and complication risk; and 

4. The collection of further high quality data on the 

use of both the Ossis component and the TM 

system in the treatment of severe acetabular 

defects should be considered a priority; and 

                                                           
63.  New Zealand Joint Registry (2013), 17 

5. The magnitude of the resulting net cost saving may 

also mean that the Ossis component is also an 

economically viable option for the treatment of 

less severe acetabular defects (for example 

Paprosky 2c defects), but further analysis is 

required to determine this. 

Authors Note 

The authors acknowledge that this study relies in part 

on anecdotal comments and information, while 

collected in a rigorous fashion, may not specifically 

relate to complex revision hip arthroplasty (for example 

some DHB data simply relates to revision hip 

arthroplasties ranging from straight forward to 

complex). 

Wherever possible we have sought independent 

validation of those anecdotal comments and our 

interpretation of “average” data. 
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Appendix 1:  Complex Acetabular Revision Procedure Costs – Public Healthcare System (excl. gst) 

 

Estimated Current 

Cost to DHB of a 

Complex 

Acetabular 

Revision using  an 

TM system 

Estimated 

Incremental 

Cost/(Cost Saving) 

to DHB’s from the 

use of an Ossis 

Component 

Estimated Cost to 

DHB of a Complex 

Acetabular 

Revision using an 

Ossis Component 

Hospital Theatre Utilisation $4,920 $(1,320) $3,600 

Hospital Bed Utilisation $10,200 $(4,800) $5,400 

Clinician Productivity $2,945 $(418) $2,527 

Prosthesis Costs $14,500 $4,220 $18,720 

Rehabilitation Costs $2,371 $(782) $1,589 

Failure/Complication Risk $2,209 $(2,209) $0 

Total $37,145 ($5,309) $31,836 

    

 

 


