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During 2011 members of the Australian MS community commenced the process of seeking 

the support of their State and Federal parliamentary representatives in relation to a variety 

of issues associated CCSVI and Multiple Sclerosis. In parallel with this, and in conjunction 

with World MS Day 2011, Janelle Saffin, the Federal Member for Page in the Northern 

Rivers region of NSW, addressed the Australian Parliament on CCSVI and its association 

with Multiple Sclerosis.  

 

During Janelle’s address she said "This is certainly an emerging issue that we will have to turn our minds to". 

To this end she commended a paper "CCSVI in Australia - A Strategic Overview from the Perspective of those 

with MS'. The paper (following), prepared by the Australian Network of Care’s CCSVI Reference Group, 

provides an overview of MS issues from the perspective of Australian's living with MS and illustrates why 

emerging knowledge about the impact of vascular irregularities on MS progression is attracting so much 

attention. 

Janelle also referenced the work of the Reference Group in the development of a suggested national Action 

Strategy (Attachment A) whereby the Australian families living with MS can benefit from the knowledge that 

vascular irregularities have significant associations with many of the most common issues associated with 

MS. Australia's peak heath advisory bodies (NHMRC and HealthPACT} subsequently similarly acknowledged 

the importance of the Network of Care as a source of information for individuals living with MS and their 

families. 

Executive Overview – What is being Learnt? 

In September 2012 the MS Network of Care, Australia provided an Executive Overview about the status of the 

foregoing issues from an Australian perspective. It includes a Quick Reference Guide to a representative 

cross section of advances in CCSVI understandings.  It also identifies for discussion six key result areas 

relating to the diffusion of CCSVI learning to the MS community.  Concurrently, a document relating to 

“Parliamentary Briefings” references responses by Parliamentary Members and Advisory Bodies to these 

important issues. 

Attachment B 

What is Multiple Sclerosis? 

Multiple Sclerosis (MS) is one of the most common chronic (long lasting) diseases of the central nervous system 
among young adults in Australia.  It is often referred to as an auto-immune disease, which means that the body 
produces an inflammatory reaction against its own tissue, in this case myelin. Auto-immune diseases are more 
common in women than in men. Around 70% of cases are women with diagnosis most frequently made in their early 
30's. There are estimated to be 21,000 pwMS in Australia - around 1000 are newly diagnosed each year. New cases 
are being diagnosed at a rate that exceeds population growth rates.  Compared to most other countries, Australia has 
a high incidence rate of MS - especially in the cooler climates of South Eastern Australia - Find out more about MS. 

What are the symptoms? 

Symptoms and their severity are completely unpredictable and differ enormously. They may include loss of balance 
and co-ordination, diminished vision, weakness of limbs, extreme fatigue (especially during hot weather), impaired 
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speech and loss of bladder control. A person with MS might experience one, several, or all of these symptoms, 
collectively or in isolation. For example, 87% of pwMS experience more than average levels of fatigue, 68% 
experience heat intolerance and 58% can experience cognitive problems. Within 10 years of diagnosis more 50% of 
people begin to experience significant and progressive mobility problems. Over time (20 years plus since diagnosis) 
around 80% of people require mobility assistance -  more about symptoms. 

What is the Impact on Quality of Life Perceptions? 

Dealing with an MS diagnosis and coming to grips with the risks and rewards (see later) associated with its ongoing 
management is not easy. The importance of gaining access to relevant and unbiased information about the full range 
of possible options is stressed in the literature. Because MS is most frequently diagnosed from early to mid adulthood, 
this is often a time when people are maturing in terms of personal identity, relationships, family and careers. It can 
also be a time of significant financial commitment. In short, it is a time when people are developing a "'vision‟ of their 
world with a range of aspirations for the future. It can be a very fulfilling and exciting time of life. An MS diagnosis can 
dramatically challenge that vision. A vision that reflects the sum total of a persons life experiences, both positive and 
negative - find out more about Quality of Life when living with MS. 

How is it currently treated? 

The National Health and Medical Research Council (NHMRC) has confirmed that "Australia has no NHMRC endorsed 
clinical guidelines for the primary and secondary care of people with multiple sclerosis nor is it aware of any plans for 
their development. It went on to say that starting points' to initiate the development of Australian guidelines could 
include the State Chief Health Officers, the CEO of NHMRC or Australia's Chief Medical Officer and that funding is 
always an issue, so if there is a funding source, that makes it easier".  With all of the resources directed to MS 
support/research in Australia over the years it is hard to believe that there is no uniform baseline from which the 
relevance and effectiveness of service delivery and associated research can best be evaluated. Whatever the future 
holds, pwMS deserve the comfort of knowing that guidelines of this type are in place - more about this topic. 

Misdiagnosis not uncommon 

There are strengthened understandings about other chronic conditions sometimes mistaken for, or associated with, 
MS. A study published in Neurology (the medical journal of the American Academy of Neurology) found that it is 
relatively common for doctors to diagnose someone with multiple sclerosis when the patient doesn't have the disease 
— a misdiagnosis that not only causes patients potential harm but costs health care systems untold millions of dollars 
a year. The study is based on a survey of 122 multiple sclerosis specialists across America.  Dennis Bourdette, M.D., 
the senior author of the study, said the misdiagnoses not only meant patients were getting expensive and potentially 
harmful treatments they didn't need, but they were also not getting the appropriate treatment for the diseases they 
may have had - read more 

Potential for Conflicts of Interest 

The New York Times recently highlighted pending legislation to require drug companies to disclose the payments they 
make to doctors for research, consulting, speaking, travel and entertainment. Many researchers found evidence that 
such payments can influence doctors’ treatment decisions and contribute to higher costs by encouraging the use of 
more expensive drugs and medical devices. The legislation does not define the difference between proper and 
improper payments. It says simply that public reporting of the financial ties between doctors and drug and device 
companies “will permit patients to make better-informed decisions when choosing health care professionals and 
making treatment decisions" read more. On 5 July 2012 the Age Newspaper reported on associated developments in 
Australia - click here 

No known Cure 

Despite extensive worldwide research over many years no known cure for MS has emerged - nor is there any proven 
treatment to delay its long term progression.  In the early 1990's four disease modifying drugs - Copaxone, Rebif, 
Avonex and Betaferon became available.  These drugs are aimed at impacting on lesions and reducing relapses - with 
a possible (but not proven) consequence of slowing long term MS progression. They are directed to those with 
relapsing/remitting forms of MS and are heavily subsidised by many national governments, including Australia. There 
are no disease modifying drugs for the clinical manifestations of progressive forms of MS - Find out more about 

different stages of MS - . 

In 2002 the U.K based National Institute for Health and Clinical Excellence (NICE) originated a study to clarify the cost 
effectiveness of subsidising these drugs with specific reference to the way in which they contribute to slowing long 
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term MS progression. In December 2009, the study outcomes were that none of these medications had any 
identifiable effect in delaying MS progression. Commentators observed "preventing lesion formation does not prevent 
disability caused by the condition. The drugs deal with lesions, not the disease" - read more about this topic 

What are the Risks and Rewards? 

There is now an expanded range of drug therapies offered to people with MS. Assumptions that they may have an 
impact on long term MS progression are seriously challenged by the December 2009 research findings. With all, there 
are known side effects - some of which are most disturbing. By way of example, the drug Movectro (Cladribine) was 
introduced into the Australian market in September 2010. At that time it had been rejected by regulators in Europe due 
to some cases of cancer that emerged during a trial. 

While it was globally withdrawn on 23 June 2011 the developers of Movectro (Merck Serono) have advised that all 
patients on the Movectro Patient Familiarisation Program "will be permitted to continue the treatment until the 
conclusion of the treatment program". The estimated 150 Australians prescribed this drug are being monitored by the 
Therapeutic Goods Administration. A Media Watch investigation provides an overview some of these developments  - 
view this presentation.. 

Another treatment offered to pwMS is Tysabri. It comes with warnings the about the risk of developing progressive 
multifocal leukoencephalogy (PML), a viral infection of the brain that usually leads to death or severe disability. Since 
its reintroduction to the market 159 people across the globe are known to have contracted PML with 29 known deaths 
(September 2011). The reported incidence of PML increases each month - more about Tysabri. 

More recently, Fingolimod (Gilenya) was authorised to treat relapsing-remitting multiple sclerosis in patients whose 
disease has failed to respond to beta-interferon or is severe and getting worse rapidly. It is not recommended for 
patients at known risk of cardiovascular adverse events. This warning also reflects a review of world-wide data 
including 15 cases of sudden or unexplained death with fingolimod. Most of the deaths and cardiovascular events had 
occurred in patients with a history of cardiovascular problems. However the data reviewed were not conclusive as to 
whether Gilenya was the cause of the deaths. Cardiovascular problems referenced include cerebrovascular disease.  

Are there other Options? 

By contrast, the January 2010 edition of the most highly read peer reviewed neurology journal, Neurology, reported on 
a Canadian study on 8,983 pwMS, that concluded that vascular comorbidity, whether present at MS symptom onset, 
diagnosis, or later in the disease course, is associated with a substantially increased risk of disability progression in 
MS and that the impact of treating vascular comorbidities on disease progression deserves investigation. In June 
2011, this association was significantly strengthened by the outcomes of an apparently unrelated study commissioned 
by the Canadian Government. 

On 29 June 2011, Canada's Health Minister, Leone Aglukkag announced that Canada, on the advice of an expert 
panel is extending its support for people with multiple sclerosis to include national clinical trials of CCSVI - a recently 
identified medical condition whereby a significant percentage of pwMS have vein irregularities that contribute to many 
of the most common symptoms associated with MS. In many instances this vascular condition can be corrected using 
a long established, drug free, day surgery procedure. Of significance, this procedure does not distinguish between 
different stages of MS. Stem cell therapy, enabling the body to produce healthy blood cells, is also being shown to 
impact on MS progression.  

Who is responsible for treatment? 

The literature places significant emphasis on the importance of pwMS playing the lead role in managing their own 
care. More broadly, significant advances in MS care and management have been traditionally seen as an area where 
the key players are neurologists, immunologists, researchers, pharmaceutical companies, MS organisations and 
governments. All of these 'support networks' are currently strongly underpinned by a neurological perspective to MS. 

It is only in relatively recent times that serious and wide ranging explorations have commenced to understand more 
about associations between MS progression and vascular irregularities - with some startling results. These 
explorations have also seen the emergence of vascular specialists as new key players in the MS equation. 
Unfortunately, and in many situations, unnecessary tension has developed between the neurological and vascular 
disciplines. A lack of objectivity is emerging as a major issue  - all too frequently at the expense of people living with 
MS  
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What is the research about Vascular irregularities and MS? 

Over the past 12 months an estimated 15,000 pwMS across the globe (several hundred in Australia) have been 
screened for vascular irregularities with around 90% consistently found to have abnormalities that inhibit the flow of 
deoxygenated blood back to the heart. For many this is a treatable condition. The condition, known as chronic 
cerebrospinal venous insufficiency (CCSVI) is a recognised vascular disorder in its own right that is detected vis 
doppler ultrasound screening and corrected (depending upon the location and nature of the blood flow impediment) by 
a long established, safe, day surgery procedure known as balloon angioplasty. When corrected, significant, and at 
times immediate, improvements in many of the most frequently occurring symptoms traditionally associated with MS 
are reported - for many it is a life changing procedure.  

On 12 August 2011 the European Journal of Vascular & Endovascular Surgery published details of a pilot case-control 
study of 15 patients with relapsing–remitting MS and duplex-detected CCSVI. The objective of the study was to see if 
percutaneous transluminal angioplasty (PTA) of duplex-detected lesions, of the internal jugular and/or azygous veins, 
was safe, burdened by a significant restenosis rate, and whether there was any evidence that treatment reduced MS 
disease activity.  

  

 

All patients were on disease modifying drugs before, during and after, for consistency in 
treatment. The study outcomes confirmed that Angioplasty for CCSVI reduced lesions, 
improved MS symptoms and reduced relapses, when compared to those in the delayed 
group on the drugs alone.  

 Researchers said that despite the significant rate of restenosis (27%), the results are encouraging and warrant a 
larger multicentre double-blinded, randomised study. In commenting on the study outcomes Professor Zamboni MD, 
Director of the Vascular Diseases Centre at the University of Ferrara, Italy said "the study design is unique in the 
history of medicine - it also eliminates many of the criticisms associated with earlier published research on this topic".  

Is Angioplasty Safe in treating CCSVI? 

On 28 March 2011, researchers at the Society of Interventional Radiology’s 36th Annual Scientific Meeting in Chicago, 
in releasing details of a study of 231 patients said "Angioplasty, the nonsurgical procedure of threading a thin tube into 
a vein or artery to open blocked or narrowed blood vessels, is a safe treatment.  Our study will provide researchers 
the confidence to study it as an MS treatment option for the future and encourage additional studies for its use as a 
treatment option for individuals with multiple sclerosis. Angioplasty is a process used by Interventional radiologists to 
widen the veins in the neck and chest to improve blood flow - read the study or watch a video about this research. 
These findings build upon and confirm earlier research by Dr Simka from Poland in a study involving 347 patients. 

Do all People with MS Benefit from Correcting Vein Irregularities? 

Irrespective of the level of MS progression, 30% of people treated for CCSVI report immediate symptom improvement, 
a further 30% report improvements over 3 months and the balance report no noticeable improvements. In those 
treated to date the scope of the improvements appears, with some notable exceptions, to be associated with the level 
of disease progression and the nature and the location of vein irregularities..  

What are the Downsides of this Procedure? 

In around 40% of cases the irregularities and MS symptoms associated with a retrograde blood flow may reappear as 
a result of vein structures reclosing. In these cases the day surgery procedure may need to be repeated on one or 
more occasions. The need for repeat treatment is broadly recognised as a small price to pay for the very significant 
improvements in well being that result. This situation also occurs with many people requiring dialysis. Research into 
techniques to avoid/minimise the need for repeat treatments is ongoing.  

What are the views of Australian Families Living with MS? 

A presentation by Kerri Cassidy, at the annual scientific meeting of the Australasian College of Phlebology (April 2011) 
well reflects the views and aspirations of Australians families living with MS who have become aware of the CCSVI 
phenomena. These aspirations were subsequently endorsed by participants in a video conference facilitated by MS 
Australia that brought together pwMS from NSW, Victoria and the ACT and by the many families who have collectively 
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contributed in excess of $80,000 to help in the conduct of CCSVI clinical trials in Australia - read Kerri's presentation .  

  

These views have also been endorsed by many of the several hundred Australians who, since 
2010, have undergone CCSVI screening and treatment in Australia, and who have contributed 
to a national petition on this topic. This Australian petition carries in excess of 1000 signatures 
and associated comments seeking the involvement of the Australian Parliament, specifically the 
Prime Minister and Health Minister, along with MS Australia and others, in researching CCSVI 
in Australia to help Australians living with Multiple Sclerosis.   

Read the Petition  Sign the Petition  Demographics of Petitioners  

If you have not yet completed the petition and are in any way involved with living with MS, or caring for, or supporting 
those who are, your signature and possible short comment, is a small but important way of helping the voice of people 
affected by MS to be better heard. Find out more about the petition. 

What is the status of developments in Australia? 

For some time it was thought that MS Australia might play a leadership role in developing a national framework for 
CCSVI management but this never eventuated - MS Australia's published position is 'If the person with MS and their 
specialist do decide that CCSVI treatment is appropriate for them, it is recommended that procedures be performed in 
Australian hospitals where care can be provided"  

A Need for National Leadership 

In the absence of any emerging national leadership, and during 2010, some of Australia's leading vascular specialists 
and sonographers, with the support of a growing number of GP's, and at the instigation of the MS community itself, 
tested and treated several hundred people across all mainland States. The results were consistent with those outlined 
earlier. This work was not part of any recognised clinical study. Little if any support was provided by MS Australia nor 
by many of the neurologists entrusted with the care of people with MS. As at May 2011 Australia had no ongoing 
clinical trials relating to treating CCSVI irregularities via balloon angioplasty nor is there a nationally recognised 
registry reporting system. There is small trial being conducted in Melbourne relating to the use of doppler ultrasound in 
screening to identify potential CCSVI conditions - this has been a well explored area across the globe since late 2009. 

At odds with Reality 

Nearly all of this valuable work has now been suspended as a result of interventions by a number of Hospital ethics 
committees who appear only willing to sanction treatment as part of long term clinical (yet to be approved) trials. 

Such an attitude is totally at odds with reality - CCSVI screening and testing does not involve any new medical 
procedures and to deny people access to appropriate, and straight forward medical treatment for a serious medical 
condition if fundamentally wrong! 

People in the MS Community need an effective voice in contributing to decisions about medical issues that impact on 
the rest of their lives. At the moment their voice is being ignored by the very organisations that they were given to 
believe are entrusted with their care. It is a serious situation. This discussion paper and developments flowing there 
from, illustrate the characteristics of a National support environment towards addressing this situation. 

What Examples are there of Political Leadership elsewhere? 

Canada has one of the highest rates of MS in the world. Perhaps more than any other country, CCSVI issues have 
been subject to vigorous political debate from which many valuable lessons can be learnt. 
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Early in March 2011 a video presentation by Dr Kirsty Duncan a medical research scientist 
(and a member of the Canadian Parliament) became available. The presentation was 
made at The First International Venous Endoplastic Forum in Poland from 13 to 15 March. 
By succinctly addressing the history, politics and science of the CCSVI debate from a 
Canadian perspective Dr Duncan provided an inspirational overview about key issues 
associated with CCSVI - most of the issues she spoke about have a high degree of 
relevance in Australasia -  watch Dr Duncan's presentation 

 

National Monitoring System to track CCSVI Treatments and Outcomes 

On 23 March 2011 the federal government of Canada announced that it will provide funding through the Public Health 
Agency of Canada to support development of a national monitoring system that will capture information to help identify 
disease patterns and track treatments and long-term outcomes for people living with MS. The system will be 
developed by the Canadian Institute for Health Information (CIHI) in close collaboration with the Canadian Network of 
MS Clinics and the MS Society of Canada. The monitoring system will be able to track Canadians with MS who have 
chosen to have the Zamboni procedure abroad and monitor MS symptom changes over time and any complications - 
read more. 

Expert Panel Recommends CCSVI Trials across Canada 

On 29 June 2011, Canada's Health Minister, Leone Aglukkag announced that Canada, on the advice of an expert 
panel, is extending its existing level of CCSVI support for Canadians with MS by funding CCSVI clinical trials across 
Canada.  

 

The Health Minister said "Our government has been clear that we are prepared to fund an open 
and transparent clinical trial, involving Canada's best vascular and MS researchers, but only when 
there was sufficient medical scientific information to support proceeding safely - there is now 
enough evidence to proceed with clinical trials for the controversial vein-opening therapy for 
multiple sclerosis known as the Zamboni procedure" - The expert panel which includes 
representatives from the Multiple Sclerosis Society of Canada, unanimously agreed that the 
government should now launch clinical trials   watch the announcement.   

Meta Analysis Confirms Association between CCSVI and MS 

The scientists who advised the federal government to go ahead with clinical trials said it was new evidence — not 
public pressure — that changed their minds. “It was not an easy decision,” said Dr. Alain Beaudet, president of the 
Canadian Institutes of Health Research, who chaired the meeting in Toronto. He went on to say "he could not go into 
too much detail about the meta-analysis of the research published so far because its authors are submitting it for 
publication and he did not want to scoop them" - this study has since been published - click here  

Dr. Aaron Field, an associate professor of neuro-radiology at the University of Wisconsin, said he went into the 
meeting with an open mind but was still surprised by what he learned. Even when you took a very conservative 
approach to the meta-analysis, it still came out looking like there was an association between CCSVI and MS. The 
panel stressed that there is still not enough evidence to suggest cause and effect - more. 

Balancing Science and the needs of Patients  

“We always want the scientific evidence to be stronger. The question is, when will it be strong enough to get going 
with this thing? There are people that will tell us it’s too early. Others will tell us that it’s too late". Dr Beaudet further 
observed "We’re really trying here to do our best and balance science and patients, but it remains a human 
endeavour.” - read more about the panel's comments 

At a Canadian Provincial Level 

On 4 April 2011 Saskatchewan Premier Brad Wall and Manitoba Premier Greg Selinger announced that the provinces 
are working together to advance clinical trial research on the multiple sclerosis (MS) liberation treatment. Collectively 
the provinces are investing a total of $10 million in MS research in relation to CCSVI. These trials will follow a protocol 
developed by the Saskatchewan Health Research Foundation (SHRF) which is managing the publicly funded health 
research process in Saskatchewan, SHRF has developed a competitive call for clinical trials and appointed an expert 
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advisory panel - find out more about these developments. The Canadian Province of Yukon has also committed 
funding for trials. 

On 26 March, there was an official apology by the Alberta Chapter of Canadian MS Society to the MS community in 
the following terms "we should have listened to the successful stories patients have had when getting the treatment 
done. "We are sorry," said Darrel Gregory  "I think we came down too heavily on the side of research and not enough 
empathy for patients and what they're going through. The organization will focus more on addressing those who went 
overseas to get the controversial treatment, and to see that patients who haven't can get treated right here at home". 

United Kingdom gives CCSVI Trials the Go Ahead 

On 24 August 2011 the UK National Institute for Health and Clinical Excellence (Nice) announced that it is changing 
its guidelines to enable CCSVI procedures to be used in the context of research only, so further evidence on its safety 
and clinical efficacy can be developed. Professor Bruce Campbell, chairman of the independent committee that 
develops Nice's interventional procedures guidance, said: "Multiple sclerosis can be a distressing and disabling 
condition with a lack of effective treatments. This means that it is really important to find out whether percutaneous 
venoplasty is clinically effective and safe for use in the NHS. Based on the existing evidence, we believe that clinicians 
should only consider offering percutaneous venoplasty as a treatment option for people with MS who fit the diagnostic 
criteria for CCSVI, as part of structured clinical trials" - find out more 

In Summary 

CCSVI related conditions were identified in a (2009) consensus document published by the International Union of 
Phlebology (IUP) as vascular disorders in their own right - with associated treatment protocols. The IUD is the world’s 
largest international organization devoted to the investigation and management of venous disorders. Australia was a 
signatory to this document through the Australasian College of Phlebology. 

At one level CCSVI conditions are being shown to contribute to a range of symptoms frequently associated with MS. 
At another level they have become the cornerstone for a myriad of previously uncontemplated medical explorations 
about the long term impact of vascular irregularities on not only MS progression but also for other neurologically based 
disorders. 

As awareness of CCSVI increases through MS communities, and as could be expected, many pwMS are seeking 
access to screening to clarify, at an individual level, about the nature and extent of any vascular irregularities and find 
out about possible treatment options. Increasingly, their desire to do this is being frustrated by those whose agendas 
are primarily directed towards long term clinical trials aimed at clarifying relationships between CCSVI and MS 
progression. In reality both agendas are equally valid and, as instanced by developments in Canada and the United 
Kingdom, should and can be, supported - ongoing developments 

Executive Overview – What is being Learnt? 

In September 2012 the MS Network of Care, Australia provided an Executive Overview about the status of the 

foregoing issues from an Australian perspective. It includes a Quick Reference Guide to a representative cross section 

of advances in CCSVI understandings.  It also identifies for discussion four key result areas relating to the diffusion of 

CCSVI learning to the MS community.  Concurrently, the document “Australian Parliamentary Perspective” highlights 

the progressive responses by Parliamentary Members and Advisory Bodies to these important issues 

Advocacy Brief RM1006MS 

Disclaimer 

 

 

 

 

http://www.gov.sk.ca/news?newsId=fc3d2ce7-4e92-487a-8d4a-5dcab49c6d17
http://liberationtreatmentccsvi.com/2011/04/yukon-moves-on-controversial-ms-trial/
http://edmonton.ctv.ca/servlet/an/local/CTVNews/20110326/edm_ccsvi_110326/20110326/?hub=EdmontonHome
http://latestnews.virginmedia.com/news/health/2011/08/24/new_research_into_ms_gets_go_ahead
http://www.fondazionehilarescere.org/pdf/consensus-ANGY.pdf
http://www.phlebology.com.au/
http://www.ms-ccsvi-uk.org/home/ccsvi-studies-in-progress.html
http://www.msnetwork.org/innovation.htm
http://www.msnetwork.org/innovation.htm
http://www.msnetwork.org/advocacy/questions.htm
http://www.msnetwork.org/advocacy/questions.htm#questions
http://www.msnetwork.org/advocacy/MSA%20briefing.htm#beyond
http://www.msnetwork.org/advocacy/ccsvistrategy.htm
https://www.google.com/search?as_q=&as_epq=Advocacy+Brief+RM1006MS&as_oq=&as_eq=&as_nlo=&as_nhi=&lr=&cr=&as_qdr=all&as_sitesearch=&as_occt=any&safe=images&tbs=&as_filetype=&as_rights=
file:///C:/Files/My%20Beta%20Webs/roadmap/index.htm%23Maintenance

