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unaltered form only (retaining this notice) for your personal, non-commercial use or use 
within your organisation. Apart from any use as permitted under the Copyright Act 1968, 
all other rights are reserved. Requests and inquiries concerning reproduction and rights 
should be addressed to Commonwealth Copyright Administration, Attorney General’s 
Department, Robert Garran Offices, National Circuit, Canberra ACT 2600 or posted at 
http://www.ag.gov.au/cca 
 
Electronic copies can be obtained from http://www.horizonscanning.gov.au 
 
Enquiries about the content of the report should be directed to: 
 
HealthPACT Secretariat 
Department of Health and Ageing 
MDP 106 
GPO Box 9848 
Canberra ACT 2606 
AUSTRALIA 
 
DISCLAIMER:  This report is based on information available at the time of research and 
cannot be expected to cover any developments arising from subsequent improvements to 
health technologies. This report is based on a limited literature search and is not a 
definitive statement on the safety, effectiveness or cost-effectiveness of the health 
technology covered.  
 
The Commonwealth does not guarantee the accuracy, currency or completeness of the 
information in this report. This report is not intended to be used as medical advice and it 
is not intended to be used to diagnose, treat, cure or prevent any disease, nor should it be 
used for therapeutic purposes or as a substitute for a health professional's advice. The 
Commonwealth does not accept any liability for any injury, loss or damage incurred by 
use of or reliance on the information. 
 
The production of this Horizon scanning prioritising summary was overseen by the 
Health Policy Advisory Committee on Technology (HealthPACT), a sub-committee of 
the Medical Services Advisory Committee (MSAC). HealthPACT comprises 
representatives from health departments in all states and territories, the Australia and 
New Zealand governments; MSAC and ASERNIP-S.  The Australian Health Ministers’ 
Advisory Council (AHMAC) supports HealthPACT through funding. 
 
This Horizon scanning prioritising summary was prepared by staff from the Australian 
Safety and Efficacy Register of New Interventional Procedures – Surgical (ASERNIP-S). 
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Name of Technology:  
Spinal interbody fusion with Hydrosorb™ cages 
 
Purpose and Target Group: 
Hydrosorb™ cages are a polylactide resorbable platform, which promotes spinal fusion by 
maintaining the relative position of bone grafting materials and to assist in maintaining the 
space between vertebral bodies in conjunction with a rigid fixation. Once fusion has 
occurred the bioresorbable implants are absorbed by the body (http://macropore.com).  It 
may therefore promote spinal fusion between the vertebrae when vertebral discs are 
damaged after trauma, disease, or age-related degeneration. 
 
Stage of Development (in Australia): Not yet emerged in Australia 

 Experimental      
 Investigational  
 Nearly established   
 Established 
 Established but changed indication or modification of technique 
 Should be taken out of use   

 
International Utilisation: 
 

LEVEL OF USE  
COUNTRY Trials underway Limited use Widely Diffused 

United States    

 
Impact Summary: 
Background 
Arthrodesis, the fusion of bones across a joint space, is the treatment for a variety of spinal 
disorders. Traditionally, the most effective technique for achieving fusion has involved 
placing an autogenous bone graft between adjacent bone surfaces. The autogenous bone 
graft then matures, often fusing the surfaces together (Heiple et al. 1987).  However, when 
bone grafts are used alone they have been associated with a significant incidence of collapse 
and pseudarthrosis (Couture et al. 2004). 
 
Intervertebral cages have been designed to stabilise the spine by providing support between 
the vertebrae. When used in conjunction with bone autograft or allograft, fusion can occur 
using the intervertebral cage as a scaffold.  These cages have traditionally been made out of 
titanium or stainless steel; however, the detrimental long-term effects of indwelling spinal 
instrumentation such as the persistent risk of infection, together with the inability to assess 
fusion radiographically, prompted the development of spacers from other materials (Lanman 
et al. 2004, Lippman et al. 2004).  
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Hydrosorb™ bioabsorbable spacers are made from a ratio of 70:30 poly[L-lactide-co-D, L-
lactide], and  are characterised by a degradation time of 18 to 36 months (Couture et al. 
2004). Hydrosorb™ cages provide immediate postoperative stability but permit controlled 
load sharing over time due to the gradual degradation of the implant. There appears to be no 
significant inflammatory response or foreign body reaction and fusion status is easily 
monitored due to the radiolucent properties of the implant (Toth et al. 2002, Robbins et al. 
2004). Hydrosorb ™ Bioabsorbable implants can also be used in conjunction with bone 
morphogenetic protein (BMP) and bone grafts. 
 
Clinical Need and Burden of Disease 
Back and disc problems are a significant cause of ill heath within the community, with 
increased prevalence in the older adult.  Figures from the Australian Bureau of Statistics 
show that 16% of 16-24 year olds and 32% of 55-64 year olds have required medical 
attention for back and disc problems between July 2002 and June 2003 
(http://www.abs.gov.au).  Back and disc problems including spinal canal stenosis, cause 
patients substantial discomfort and subsequently impact heavily on employment and social 
activities (http://www.digital-doc.com/neckpain.htm).   
 

Estimated Speed, Geographic and Practitioner Use Patterns of Diffusion in 
the Health System 
Over 100 patients in the United States have reportedly been treated with Hydrosorb™ cages, 
since May 2001. In January 2003, Macropore Biosurgery Inc. received CE mark approval to 
market Hydrosorb™ Telamon resorbable lumbar spine cages in Europe (Business Wire, 
2003). In August 2004, CE mark approval was granted to Macropore Biosurgery Inc. to 
market Hydrosorb™ Cornerstone HSR, a resorbable cervical interbody device in Europe 
(http://wwwobgyn.net). These spine products are manufactured by Macropore Biosurgery 
and are co-developed, marketed and distributed throughout Europe by Medtronic Sofamor 
Dantek (http://www.macropore.com).  
 
Existing Comparators 

• Autogenous bone graft 
• Allogeneic bone graft 
• Fusion using titanium or steel cages 

 
Estimated Cost Impact 
The costs associated with this new product are not available. The cost of surgery involving 
autogenous or allograft bones in Australia is also not available. However, reimbursement 
fees as stated by the Medicare Benefits Schedule for bone grafts to the spine without internal 
fixation are approximately $899 (Item number 48642). The reimbursement for spinal fusion 
at one level is approximately $900 (Item number 48660), increasing when more than one 
level is affected, and internal spinal fixation with a synthetic product is approximately $470 
(Item number 48678).  According to the HIC, for the 2003/2004 financial year there were 
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100 claims to Medicare for bone grafts to the spine,  985 claims for spinal fusions at one or 
more than one level (Item Numbers 48600, 48663, 48666, 48669, 48672, 48675) and 66 
claims for internal spinal fixation with a synthetic product (http://www.hic.gov.au).  
 
In 2000, the spinal cage market in the Asia Pacific region, exceeded US$22.9 million-an 
increase of 6.9% compared to 1999. Australia, Japan, and South Korea currently account for 
over 93% of this market, which was forecast to increase at a compound annual growth rate 
of 8.2%, according to a 2003 millennium research group report 
(http://devicelink.com/news/market9.html). 
 
Efficacy and Safety Issues  
List of Studies Found 
Total number of studies    6 

Case series studies    6 
The studies included in this summary are highlighted in bold in the reference list. Data from 
four case series are included in this summary. The included studies were chosen for longer 
follow-up times, comprehensiveness of results and severity of complications.  
 
Kuklo et al. (2004) reported continuous bridging bone and hence solid arthrodesis of the 
interbody space in 34/39 (87.2%) fusion levels. There were 39 fusion levels for a total of 22 
patients Bridging bone was noted as early as 3 months postprocedure with the breadth of 
the bridging bone seeming to widen over time. At the 12-month follow-up visit, continuous 
bridging bone was noted in 38/39 (97.4%) fusion levels. This is similar to the 30/31 (96.8%) 
patients and 42/44 (95.5%) levels that progressed to solid fusion in the case series by Coe et 
al. (2004) and Couture et al. (2004) respectively. Lenman et al. (2004) reported solid fusion in 
all 20 patients. SF-36 analysis demonstrated significantly improved 12-month pain (p<0.001) 
and physical function scores (p<0.039) (Coe et al. 2004).  At the 3-month follow-up Lanman 
et al. (2004) also reported improvements in physical functioning, general health and bodily 
pain scores, although they were not significant.  
 
The case series conducted by Kuklo et al. (2004) reported a mean operating time of 4.2 hours 
(range 2.25-8.9 hours). The mean blood loss was 380 ml (range 150-800 ml). The mean 
hospital stay was 4.7 days (range 3-9 days).  
 
The case series by Lanman et al. (2004) reported that one patient in 20 (5%) experienced 
severe dysphagia postoperatively, resulting in an extended hospital stay of 32 days and 
requiring a feeding tube until they were able to swallow at one-month postprocedure. One of 
the 20 (5%) patients also experienced non-union and required a second operation which 
eventually resulted in fusion.  
 
Kuklo et al. (2004) reported no infections, allergic reactions, deep vein thromboses or 
implant complications; however, there were three neurological changes. Two of the 22 
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(9.1%) patients experienced transient neuropraxia which self corrected by six weeks, and 
1/22 (4.5%) patient had persistent right-sided L-5 neurodynia which required L5-S1 
foraminal decompression at 6 months postprocedure. There was one case (4.5%) of 
intraoperative dural tear which was repaired without sequelae.  Similarly, Coe et al. (2004) 
also reported there were no cases of allergic or inflammatory reactions to the polymer but 
there were four reported complications in three patients. One of 31 (3.2%) patients had 
superficial wound infection, 1/31 (3.2%) had deep wound infection along with persistent 
foot drop and another 1/31 (3.2%) patient experienced transient foot drop. One of the 31 
(3.2%) patients also developed a non-union and underwent subsequent revision. Couture et 
al. (2004) reported incidental durotomy in 4/15 (15%) patients.  
 
Coe et al. (2004) reported a cracked implant immediately after insertion in 1/31 patients 
(3.2%).  Radiographic evaluation by Kuklo et al. (2004) also found one of the 22 patients to 
have a broken screw. At one year follow-up he was asymptomatic with a solid arthrodesis. 
 
There is limited evidence for the safety and efficacy of spinal interbody fusion using 
Hydrosorb™ cages. The studies conducted suggest Hydrosorb™ cages, in conjunction with 
bone autograft, may effectively promote spinal interbody fusion. However, with a reported 
degradation time of 18 to 36 months, there is insufficient data evaluating the long-term 
safety and efficacy of the Hydrosorb™ cages. Furthermore, with no comparative studies of 
Hydrosorb cages to bone autograft alone or cages of alternative compositions, product 
evaluation is difficult to determine. 
 
Ethical Issues:  
No issues were identified from the retrieved material. 
 
Cultural or Religious Considerations:  
No issues were identified from the retrieved material. 
 
Other Issues:  
It should be noted that Dr Lanman is a paid consultant for Medtronic Sofamor Danek. 
 
Recommendation: 
Limited evidence exists on the safety and efficacy of Hydrosorb™ cages. Long-term safety 
and efficacy data from randomised controlled trials will be required before this procedure 
can be widely accepted. Due to the limited evidence available on this procedure, it is 
recommended that the following be conducted: 
 

 Horizon Scanning Report   Full Health Technology Assessment 
 Monitor     Archive 
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Search Criteria: 
A search of MEDLINE, PubMed and Cochrane Library, Current Controlled Trials 
metaRegister, UK National Research Register, International Network for Agencies for 
Health Technology Assessments, relevant online journals and the Internet was conducted in 
September 2004. 
 
Search terms used were: ‘hydrosorb cages and spinal fusion’, ‘spinal fusion and absorbable 
cages’, ‘hydrosorb cages’ and ‘bioabsorbable interbody spacers’.  
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