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Topic Exploration Report 

Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: 

TER343  

Topic: Osseointegration for people with transfemoral amputations. 

Summary of findings: 

Health Technology Wales identified one health technology assessment 
(HTA) and one interventional procedures guidline. We identified a HTA 
entitled ‘Osseointegrated Prosthetic Implants for People with Lower-Limb 
Amputation’ in 2019 by Ontario Health in Canada. We have therefore 
searched for any additional evidence since 2019. The HTA concluded that 
functional outcomes improved significantly with osseointegrated 
prosthetic implants. However, the assessment of the quality of evidence 
found high certainty of an increase in adverse events such as bone 
infections and fractions. Two studies identified by the HTA reported on the 
SF-36 health survey showed significant improvement in the physical 
component summary but a non-significant decline for the mental 
component summary. Osseointegration was found to be more effective 
and more expensive than standard socket prosthesis. 
 
We identified two systematic reviews that were published since the HTA, 
although the search strategies were either before that of the HTA or did not 
include any additional studies published after the HTA. The systematic 
reviews aimed to gather data about the clinical effectiveness of 
osseointegration, although no studies included comparative evidence 
against standard socket prosthesis and/or randomised controlled trials.  
 
In the economic model, osseointegration was found to be more effective 
and more expensive than socket prosthesis. Their estimate of the 
incremental cost-effective ratio (ICER) for osseointegration, compared 
with the socket prosthesis, was $94,987 per quality-adjusted life-year 
(QALY) gained. The probability of osseointegration being cost-effective was 
54.2% at a willingness-to pay value of $100,000 per QALY gained. 

There is a lack of economic evidence in relation to the UK health system. 
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Introduction and aims 

Currently, people with above knee (transfemoral) amputations must suspend a socket-fit prosthetic 
lower limb using socket suspension methods such as belts and harnesses which can cause 
irritation of the skin. The osseointegrated implant is inserted into the femur (canal of the thigh bone) 
and an abutment is fitted to the osseointegrated implant. The skin then forms a seal at the interface 
of the bone and abutment. The artificial limb can then be clicked onto the abutment without the 
need for socket suspension methods such as harnesses. This technology has the potential to 
improve walking patterns due to the artificial limb being an extension of the bone, rather than it 
being fitted around the buttock crease. The technology is associated with higher patient satisfaction 
levels due to the technology being easier to attach and is also associated with more intuitive sensory 
feedback due to the implant transmitting the pressure from weight-bearing into the inside of the 
bone.  

Health Technology Wales researchers searched for evidence on the clinical effectiveness and cost 
effectiveness of osseointegration when compared to standard socket prosthesis. 

 

Evidence overview 

Health technology assessments (HTA) 

Health Technology Wales identified one HTA entitled ‘Osseointegrated Prosthetic Implants for People 
with Lower-Limb Amputation’ in 2019 by Ontario Health in Canada (Ontario Health 2019). The HTA 
aimed to evaluate the effectiveness, safety, and cost-effectiveness of osseointegrated prosthetic 
implants, compared with standard socket prosthesis. 

The HTA included nine observational studies where all participants had above the knee amputation 
and underwent two stage surgery. All the studies compared receiving osseointegrated prosthetic 
implant with not receiving an osseointegrated prosthetic implant. The scores for functional 
outcomes were measured by the 6 Minute Walk Test (6MWT), the Timed Up and Go test (TUG) and 
the questionnaire for persons with a transfemoral amputation (Q-TFA). The HTA concluded that the 
functional outcomes improved significantly with osseointegrated prosthetic implants. Adverse 
events included superficial infection, deep or bone infection, femoral bone fracture, implant 
breakage, and issues with extramedullary parts. The report stated that the treatment of deep or bone 
infection required long-term antibiotic use, surgical debridement, revision surgery, and implant 
extraction in some cases. The assessment of the quality of the clinical evidence was assessed 
against the GRADE criteria which found low certainty in terms of improvement in functional 
outcomes, low certainty for quality of life, and high certainty of an increase in adverse events. 

The HTA concluded that osseointegrated implants improve people’s ability to walk and function in 
daily life, but their use can lead to serious adverse events like bone infections or fractures. These 
adverse events may require additional surgeries. 

Clinical effectiveness 

The HTA found that osseointegrated prosthesis can improve a person’s ability to walk and improves 
function outcomes, although their use could lead to serious adverse events such as bone infections 
and fractions. 

Patient reported outcomes 
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In the HTA, two studies reported data on the SF-36 health survey which is a generic measure of 
quality of life. The scores showed significant improvement in the physical component summary but 
a non-significant decline for the mental component summary. 

Complications 

Reported in the HTA, the most frequent complication of osseointegration was superficial infection 
which occurred in approximately half of patients in some of the included studies. Other 
complications included rate of deep or bone infection which varied across studies and was 
dependent on the length of follow up. This complication required antibiotic use and/or surgery and 
implant extraction in some cases. Other adverse events included femoral bone fracture, implant 
breakage, issues with extramedullary parts that required replacement, and implant removal. 

Guidelines 

We identified relevant guidance relating to the direct skeletal fixation of limb or digit prostheses 
using intraosseous transcutaneous implants, published in 2008 by NICE (NICE 2008). As of 2008, 
the guideline stated that direct skeletal fixation of limb or digit prostheses using intraosseous 
transcutaneous implants may have potential advantages for some patients compared with 
conventional prosthetic sockets.  

The NICE guidelines identified one non-randomised comparative study of participants with 
transfemoral amputation reported that 37% (16/43) of patients with a socket prosthesis had 
restricted hip flexion compared with 0% (0/20) patients with an osseointegrated prosthesis, 
although the statistical significance of this outcome was not stated. In the same study, 44% (19/43) 
had moderate to great difficulty when sitting in the group with a socket prosthesis, compared with 
5% (1/20) of participants with an osseointegrated prosthesis. 

However, at the time of publication, there were no relevant published systematic reviews and there 
was also a lack of long-term follow-up. Thus, the guideline concluded that the procedure should only 
be used with special arrangements for clinical governance, consent and audit or research.  

Systematic reviews 

HTW researchers identified two systematic reviews published after the HTA in 2019, although the 
search strategies were either before that of the HTA, and/or the primary studies populated from the 
review/s did not identify any additional clinical or cost effectiveness data (Diaz Balzani et al. 2020, 
Gerzina et al. 2020). The two systematic reviews aimed to gather data about the clinical effectiveness 
of osseointegration, although the studies identified observational data with no studies including 
comparative or randomised evidence. 

Economic evaluations 

Based in Ontario, Canada, the HTA report highlights that an osseointegrated prosthetic implant is 
estimated to cost 100,000 dollars per procedure. In their economic model, osseointegration was 
found to be more effective and more expensive than socket prosthesis. Their estimate of the 
incremental cost-effective ratio (ICER) for osseointegration, compared with the socket prosthesis, 
was $94,987 per quality-adjusted life-year (QALY) gained. The probability of osseointegration being 
cost-effective was 54.2% at a willingness-to pay value of $100,000 per QALY gained. 

One Swedish cost-effectiveness analysis study identified in both the HTA and in Gerzina et al. (2020) 
reported the economic impact of osseointegration (Hansson et al. 2018). The study QALYs measures 
when comparing osseointegration prosthesis to traditional socket prosthesis. Their study found the 
incremental cost per QALY gained was 83,374 euros for osseointegration prosthesis compared to 
socket prosthesis. In this study, a Markov model was developed to estimate the medical costs and 
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changes in QALYs attributable to the treatment of unilateral transfemoral amputation over 20 years 
from a healthcare perspective. Data were collected alongside a prospective clinical study of 51 
patients followed for two years. 

 

Areas of uncertainty 

The evidence identified shows osteointegration has potential benefits, including improved 
functional outcomes and some positive patient reported outcomes. The identified HTA reported on 
nine comparative observational studies, but fuller appraisal of the literature is required to ascertain 
which of these studies compared osseointegration to socket prostheses. Therefore, the 
effectiveness of osteointegration compared to standard care, i.e., standard socket prosthesis, is 
unclear. 

The cost-effectiveness in relation to the UK health system is unclear from the evidence available, 
and the indirect costs associated with procedures such as staff training, is not explored in the 
evidence available. 
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Individual studies  
We did not identify any additional individual studies published since 2019.   
Ongoing research 
We did not identify any on-going trials relating to osseointegration that are due to be completed 
within the next six to 12 months.  

 

Date of search: March 2022 

https://www.nice.org.uk/guidance/ipg270
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939984/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6939984/
https://pubmed.ncbi.nlm.nih.gov/31992935/
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.100B4.BJJ-2017-0968.R1


 

 

Page 5 of 5 TER343 May 2022 

Concepts used: 

Osseointegration; above knee amputations; transfemoral 
amputations, direct skeletal fixation of limb; transcutaneous 
implants; knee prosthetics; osseointegrated percutaneous 
prosthetic system; transfemoral prosthetics. 

 


