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Dedication

Dedicated to amputees, such as Paul Jesson New Zealand, as well as the many amputees featured in this book. Truly inspirational.


Opening

MADE OF BEAUTY

An excerpt from Heart on the Mountain by leg amputee Philip Sheridan, UK 2013.


	ISBN 978-1-291-61909-6


	www.philip-sheridan.com





Made of land
Of sky
Of sun, moon and stars.

Made of wind,
Of cloud
Of mist, rain and snow.

Made of trees,
Of flowers
Of all things green.

All things
Made beautiful.

WHEEL MEN 2001. WATERCOLOUR BY MARCY TATGE COAL CREEK CANYON, COLORADO.

Coal Creek Canyon is situated in the Rocky Mountain region of Colorado, USA. The Coal Creek Canyon Park has many natural resources and habitats for wildlife. Rare, protected species, such as the Preble’s meadow jumping mouse and small numbers of trout, can be found.
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There is also habitat for elk, bobcat, deer, and mountain lions. Plants and vegetation close to a natural water source provides food and habitat for fish and wildlife of the park as well as protects the soil from water erosion. Visit jeffco.us (Coal Creek Canyon Park) for information on parks and trails of interest if cycling in the USA.

This book has been very carefully prepared, but no responsibility is taken for the correctness of the information it contains. Neither the author nor the publisher can assume liability for any damages or injuries resulting from information contained in this book.



Introduction

Being an amputee does not necessarily mean you cannot ride a bicycle. There are various sorts of amputations (leg and arm) and lots of different bicycle solutions available so you, too, can enjoy the joy and freedom of cycling. After reading this book, you might decide to be a fair-weather leisure cyclist only. You might decide to alternate between using a car, bicycle, bus, or train on different days for different types of journeys. Or you could discover that you are far more adventurous than that, happy to go out in all kinds of weather, day or night, on a variety of different types of bicycles. Wherever your amputee cycling journey takes you, this book should, at least, help you to think about getting started.


Navigating the Book

This book is split into 14 chapters designed to focus on one specific area at a time, and you can read these in any order, depending on your needs. There is a practical section of activities at the end of each chapter for you to try. At each point, where necessary, the different aspects of each amputation (e.g., arm, leg, or combination) will be addressed so the book remains relevant to as many amputees as possible. Chapters will include information for children where applicable. We have tried to ensure a good balance between text, illustrations, and amputee experiences, and there will be plenty of suggestions as to further reading material.


	Chapter – Why Cycle If You Are an Amputee? Reasons for amputations and why it is felt that cycling is beneficial to amputees.


	Chapter – About Prosthetics: Illustrates new developments in prosthetics design that enable amputees to cycle at high performance levels.


	Chapter – Understanding Bike Parts: A familiarization of the different parts of the bike.


	Chapter – Bike Choices: All the different cycling possibilities, such as hand cycles, recumbent, tricycles, side by sides, tandems, two-wheelers, unicycles, and more.


	Chapter – Necessary and Useful Cycling Gear: Clothing and accessories required for different cycling journeys.


	Chapter – Cycling Basics, Part I: Getting on, getting off, pedaling, braking, balancing, and steering.


	Chapter – Cycling Basics, Part II: Turning corners, uphill, downhill, standing on pedals, and falling.


	Chapter – Choosing Routes and Planning Your Journey: Navigation, route planning, safety and first aid issues, essentials to take with you and some good basic beginner’s cycling routes (traffic free) around the world to try out while on vacation.


	Chapter – Nutrition Plan: The importance of ensuring an adequate nutrient balance and sufficient calories on a daily basis to maintain a high enough energy level for cycling and other daily activities.


	Chapter – Training Plan: The warm-up, cool-down, balance exercises, core exercises and general fitness exercises that make cycling with prosthetics easier.


	Chapter – Basic Bike Maintenance: Basic pre-ride bike checks as well as the steps to undertake when changing a tire, repairing a flat, cleaning your bike, and when to seek out assistance from a bike repair shop.


	Chapter – Common Injuries and Stump Care: The importance of looking after your stumps post amputation and how to deal with basic cycling and stump-related injuries (e.g., cuts, bruises, and broken bones).


	Chapter – Expert Stuff, Part I: The things that you could do on a bike if you set your mind to it – spin cycling, indoor cycling, spin cycling in water, conquering mountains, mountain biking, cyclocross, BMX, stunt cycling.


	Chapter – Expert Stuff, Part II: Racing, competitions, cycling in heavy traffic, setting up your own bike shop, cycling charity, cycling tour company, becoming a cycling trainer, and much more.
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Chapter 1

Why Cycle If You Are an Amputee?



I am sitting here on a blustery, stormy, wet, and very windy day in the UK, reading about cycling. Why I am doing this? Just reading about it is difficult enough, let alone thinking about actually cycling for real! Especially in this weather and under these conditions – brrrrr!

The mere thought of it is bringing on a hot chocolate moment (or mulled wine for the alcohol drinkers among us) followed by a thawing out session in front of a burning log fire. Seriously, who does this type of activity on a day like this?

The answer to that is – a lot of people. Every day, in every city the world over, cyclists take to their bicycles. You can see young and old, men and women, city folk, and students wherever you look, going about their daily business on bicycles. The types of bicycles they use are as varied as they are – mountain bikes, road bikes, tandem bikes and fold-up bikes, bikes for commuting and bikes for fun.

As you look around, though, how often do you spot an amputee cycling? Not often, I expect!

There is no doubt that either becoming or being an amputee is not easy. Some amputees are born with limb problems that require amputation at a very early age while others acquire the status through medical surgery at later stages in their life. For all those who felt they were the only ones, read this and weep – at the last count, it was approximately 10 million and rising! Between 0.5 percent and 0.8 percent of global populations are amputees. The current annual rate of amputation is more than 1 million globally. That’s nearly one every 30 seconds! If those sets of numbers don’t make your eyes water, then a good dose of cycling in a brisk headwind may be the ideal challenge for you!
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Abdul Qahir, Afghanistan
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I was born and live in Kabul. I am amputated below the knee on both the legs. I was 7 years old when I stepped on a mine while fetching food for my family. This incident washed all my dreams and took me to a silent side away from the community and active involvement. It not only gave me bodily injury, but my sentiments, my passion, and my zeal were also severely disrupted. I was in a desperate situation as no hope remained in my life. I had two legs, and both were taken from me. I became deprived of a very necessary and important component of my body. I was maligned and stigmatized by the behaviour of my community toward me. I felt myself in isolation and couldn’t forecast what needed to be done to eradicate my problems and restart a normal life in this community.

People started to think of me as a useless and ineffective part of this society and, to speak frankly, as a burden on the community. Since my amputation, I wasn’t able to attend school due to my immobility. I wasn’t able to commute freely to and from school, but I attended some literacy and numeracy courses organized by Afghan Amputee Bicyclists for Rehabilitation and Recreation (AABRAR). I have a full-time job now where I work as a watchman with some foreigners inside Kabul, Afghanistan. I am able to work freely and earn a reasonable livelihood for my family. I am a permanent member of Afghanistan Paralympic Committee (APC). I am a cyclist for APC and have participated in many national and international games in Athens, Greece, as well as Cycling for Peace in Frankfurt, Germany. I have always participated as a cyclist in the Bicycle and Wheelchair race organized on 3 December (International Day of People with Disability) each year by AABRAR. In the sixth year of this event, I won!

FUNNY THINGS HAPPEN ON BIKES!

I was in a race, and I was trying something new on my bike leg. My coach says never try anything new on race day, but I ignored it that one time. I came off the bike into transition, and my foot fell off (ha, ha). I was hopping andwobbling around with my bike, trying to make it to my running legs. It was so funny for me, but everyone around was freaking out.

Rajesh Durbal, USA

[image: ]

Armin Köhli, Switzerland


	www.tourdarmin.ch




Armin Köhli, a double below-knee amputee, formalized his racing career by qualifying for the Sydney Olympics in 2000 where he competed against some of the cyclists mentioned in this book. His speciality is long-distance and ultra-distance touring.
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Between 2001 and 2003, he cycled hundreds of kilometers in races against able-bodied cyclists. His passion for cycling, active campaigning against landmines, editing, and journalism led him to undertake further fundraising and awareness-raising tours.

In 2004, he raced the Tour d’Afrique, which involved cycling 11,720 kilometers in 99 days. He came third in that tour against able-bodied cyclists. Then came three successive landmine awareness-raising tours: Geneva-Zagreb, 2005; Tour de Suisse, 2006 and Geneva-Dead Sea, 2007, followed by Pacemakers Ride Against Nuclear Weapons in 2008. Along the way, he connected with many cyclists (both able-bodied and disabled), and reports in the media of his tours have made headline news in countries affected by landmine issues. Armin has devoted tremendous zeal and enthusiasm into developing this book.

He hopes it brings as much joy and fun to those reading it as he has when he is cycling. He would highly recommend a good bike ride for any amputee to help them deal with their situation. Once you have read this book, no doubt you will agree!


	www.tourdafrique.com
The foundation donates bicycles to the poorest regions in Africa and India.


	www.pace-makers.de
Campaigning for a world without nuclear weapons.





FUNNY THINGS HAPPEN ON BIKES!

Preparing for training, I changed the prosthetics (one pair is almost without cosmetics). I put them on, fixed the sleeve, but it didn’t feel as comfortable as usual. Something was hurting in one leg. I removed the sleeve and that leg – and discovered a dead mouse inside. Poor thing! Found its way into the leg, but no chance to get out. Too steep and no grip.

Armin Köhli, Switzerland
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WHY CYCLE IF YOU ARE AN AMPUTEE?

Aside from trauma and war, the majority of amputations are the result of poor blood circulation (vascular disease), diabetes, smoking, and infectious diseases. Amputation can occur at any age, in any country, and, in many cases, is the result of an unpredicted event. The disabling impact of amputation is of grave concern to amputees. Typically, there is a reduced ability to enjoy an adequate quality of life in work-related activities, hobbies, and family life. Losing a limb is often associated with negative grief-like feelings, such as depression, anxiety, anger, or hopelessness. Depression occurs in 21 to 35 percent of amputees as compared to 10 to 15 percent in the general population. Social exclusion associated with disability increases the risk of depression, alcoholism, and other self-harming behaviors. Negative feelings can be counteracted by gentle, low-impact exercises such as cycling. As you focus your energy on rotating the wheels of a bicycle, mood-elevating chemicals (endorphins) such as serotonin are released into your blood stream. Serotonin release is considered to be soothing on your mind and spirit, a natural form of stress relief. Life-changing events such as amputation require you to have a positive, clear frame of mind while working out how to do activities you used to do automatically and without thinking before you became an amputee.

Cycling is often described by those who do it regularly as an exercise that gives you high levels of personal, positive energy. As you ride your bike, your heart learns to work more efficiently to improve your circulation and breathing. The sense of well-being and happiness you get from cycling helps to tackle feelings of depression. There are many different forms – mountain biking, road racing, BMX/cyclocross, and handcycling, to name just a few. For some, it will take the danger, skills, thrills, and spills of mountain biking to meet their expectations of exhilaration. Others may get the same enhancement of mood when they test themselves against the clock and leave the competition behind in a super quick race. Your mood and general energy levels will be affected to differing degrees, depending on the type of cycling you do and the goals you set yourself to achieve while cycling.

Every amputee (of any age) is an individual; some require big challenges and others small challenges. Some are adventurers and innovators, others are not. Testing the limits of possibility has long been the driving force of adventurers and explorers. These elements are visible among many of the examples of real amputees portrayed throughout this book.

Just because you may have lost a limb (or three) does not mean you are not allowed to cycle, can’t cycle, or dare not cycle. On the contrary, losing a limb gives you more reason than ever to cycle. The need to develop balance, coordination, and flexibility that cycling facilitates is the same (if not slightly greater) for amputees following limb loss as for the general population.

Cycling in all its forms and disciplines is a highly subjective, personal experience. It is inevitably a social activity that encourages and facilitates the development of strong, close friendships. If you do not like the thought of cycling alone, consider joining a cycling group or club. You might meet lots of different people, and many cycling possibilities become available to you. You could decide to share those enjoyable cycling moments with family, friends, or as a couple. Just using a bicycle for the daily commute in a big, anonymous city will introduce you to other cyclists by default. Eventually, you may like to try pedaling along alone in search of those guilty moments of pleasurable solitude.

Dan Sheret, USA

When I was contacted about contributing to this book, I at first balked at the notion. Life had again changed so much for me that I really did not feel I had much to contribute. The author posed the question of where were all the people today that set so many goals just a few years back. I had to think about that and realized that she was really asking a deeper question about the nature and progression of the stages of change surrounding amputation.

While still unproven, I have a theory that when amputation or other major trauma occurs, the body undergoes a biochemical change. One can liken the change to a prolonged fight or flight response within the body. This could be a reason why one sees so many rising up again and not only return to everyday life after amputation but, as was my case, taking a physical activity to the extreme. To say that an individual is simply overcompensating just does not answer the question.

I was a happy fat little furniture maker going about my life, and the next thing I know I am an amputee, solo riding across the American deserts in July and loving it. I likenmy story to the character, Forest Gump. After a great loss, he would run back and forth across a continent for years until one day he just stopped. He was done. As odd and uninformative as it is, that really is about it. Perhaps this biochemical switch turns off, I don’t know, but one day you are simply finished with endurance cycling, and you move on. But in the meantime, it can be a time filled with grand adventures, so enjoy it.

I believe it is this fundamental shift in attitude and awareness that has led to the success of so many barriers being broken by those in the sport of amputee cycling. In 2003, I was told on many occasions that what I was trying to do I could not because of my disability. They were right. As long as I accepted my limitation, then I could not do so. My cycling was a way for me to understand my limitation was of my own making and that of the social norm. I, however, decided to go beyond the accepted boundaries and feel whole again. It was a very important part of my life and a great personal achievement at the time. One has lots of time to reflect while cycling, and my time led me to the understanding that once I no longer viewed myself as disabled, I somehow moved beyond the label of being an amputee.

I once held great pride in my being an amputee and achieving all I had done. Today, a decade later, I rarely think of myself in those terms. Perhaps I have achieved the Seven Stages of Grief (according to Elizabeth Kübler-Ross) in terms of my limb loss. Whatever the reason, much of the world of a professional endurance cyclist is behind me. Today, I am pleased with having returned to school and to teach at a local college. I care for rare and endangered carnivorous plants. I commute 12 miles to work each day by bike and, yes, my right leg never grew back. But in its place is a richness I don’t think I would trade for its return. Cycling brought me full circle, and while I am not the same as when I started, I am pretty happy with the results!

An article featuring Dan Sheret and his work can be found at www.starnewsonline.com.
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WHY CYCLE IF YOU ARE AN AMPUTEE?

Not everyone cycles because it is cheap, quick, easy, helps the environment or keeps them physically healthy. Fundamentally, a lot of cyclists say they cycle simply because they enjoy it. They enjoy the freedom, the exhilaration, the tests of courage and endurance, and, most of all, the feeling of well-being and pride that a good bike ride provides. Such pleasurable feelings enhance the cycling experience considerably, making it easier to integrate it as an activity into your existing lifestyle.

Mobility and transportation issues take on greater significance if you are an amputee (especially lower limb). For all the reasons you know or have been told about why you shouldn’t cycle, when you ask other amputee cyclists why they ride their bikes, they will cite as many reasons why you should. A bicycle (or its many variations) enables better mobility so you can go outdoors, come into close contact with nature and simply relish the feeling of being alive. Spectacular scenery, fresh air and enchanting wildlife are always an added bonus to every journey of discovery you undertake on a bicycle or its many variations, even in, or close to, a busy city!

If you are not a cyclist (or have never been a cyclist), it can all seem rather perplexing and difficult to understand. To top it all, being a fairly new amputee may make you inclined to put cycling rather low down on your priorities of dealing with the profound psychological effects of undergoing limb amputation. Immersing yourself in the broader elements of cycling, such as experiencing its history and development from a museum visit, attending a display of cycling art or getting involved in festivals or sports events organized by cycling communities, can help you catch that all-important, if as yet elusive, cycling bug! For some it may even require a holiday to a cycle-friendly town or city in countries such as Denmark or Japan to work out how to join in the fun of it all. You will soon discover that leisure cycling is a form of exercise that doesn’t involve a high level of skill. It doesn’t have to be expensive to do, and it may help you come to terms with your amputation, lose excess weight, and simply feel better.

For children with amputations, cycling should be an integral daily activity as it enables them to be more independent and confident as individuals. Being able to find their way safely to and from school (either with their friends or on their own) encourages children to think and learn about the place they live in for themselves. Involving children with amputation in general childhood activities with other non-amputee children allows them to learn to enjoy each other’s company as equals. It is important for your child’s social development not to isolate them from others because of your concerns about their disability. The world can cope with it, and so can you!

Different forms of cycling are worth trying as an amputee, and you may interchange between them to various degrees as you progress. The more you cycle, the easier it becomes. Muscles in your body adapt as you become fitter and stronger. You will start to feel better and be able to do more on an everyday basis. This will increase your levels of happiness and satisfaction with your situation, and you will want to keep cycling on a more regular basis.

Dory Selinger, USA

	www.doryselinger.com




The wheels of the bike whirl at a dizzying pace. The blur that is Dory Selinger hurtling toward another medal beguiles the crystal-clear memory of what got him there in the first place. It was a typical morning ride with his teammates in 1993 when a car from nowhere slammed into them all, killing his friend, mangling his leg, and placing him in a coma for seven days. Life changed in an instant, but not just in the physical sense, for Selinger. Through the grief and heartache of a lost teammate, through the pain and struggle of an agonizing rehabilitation, one constant, singular focus helped Selinger persevere: the bike.
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It was a love for cycling that rescued him from despair, inspired him to regain his strength, and drove him to become something even greater than himself. Selinger is one of America’s best-known Paralympic cyclists. He has claimed repeated national titles in track and road racing and time trial competitions in the Disabled Division at the U.S. Cycling Championships. He has won victories at the 1998 and 2002 World Championships and 1999 and 2001 European Championships. He started this off with winning the gold at the 1996 Paralympic Games in Atlanta, Georgia. He holds two world records as well as every U.S. velodrome record for cyclists in his classification.

Re-produced with kind permission by Dory Selinger:

	www.doryselinger.com




FUNNY THINGS HAPPEN ON BIKES

My friend and I went out on a trail near Cwmavon, and time was flying. It had been a bit of a hot day, so we thought we would go out later in the afternoon. When we started, it was a lot later than we thought it was, and we actually came back in darkness. The last half hour of the trail was pitch black – thank god myfriend had a head flashlight so we could find our way back, but we totally mistimed that one altogether! What you tend to find is that when you are in forestry trails, once the sun goes down, everything goes dark very quickly due to the density of the trees and shrubbery, so, yes, that was a bit of an experience as well coming out of there in the dark with just one head light between us!

Jon Pini, UK
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WHY CYCLE IF YOU ARE AN AMPUTEE?

The best people to explain in words and actions are the amputees of all ages who cycle on lots of different forms of bicycles on a regular basis. In their own words, throughout this book, they will be explaining to you why it is they cycle, how they started and learned, what they find helps them, and lots more. Some of the amputees featured here you may have heard of through their competitive cycling achievements at national or international level, and some may be new to you. They are all, in fact, extraordinary, everyday individuals with immense passion, commitment, and vision. Enjoy reading, and, most of all, enjoy this miniature glimpse into the world of amputee cycling. It really is full of the most amazing and inspiring people you could ever hope to meet!

If you have never cycled before (or not considered it before), reading this book may just be the motivation you need to try it out for yourself. You might catch yourself wondering what it would be like to be one of those hyper-cool urban messengers whizzing around the city. Or a high-level racer setting a personal and world best record for others to aspire to, perhaps? Or even find yourself dreaming about cycling around the world on a penny farthing or handcycle. The possibilities are truly endless and achievable with the right attitude and support in place.

As this book seeks to encompass as many possibilities that cycling can bring you either directly or indirectly, here is an article that shows the achievements which many would consider impossible are, in fact, possible. It highlights how innovative and experimental cycling is as a flexible method of transportation. In the 1980s, sports cyclist, Yvon Le Caer, proved it was possible to cycle across the English Channel. No one has attempted to break that record to date, and no amputee has admitted to have tried it out yet, but there is always the future. Enjoy being totally amazed at what you are about to read!

AquaCycle Across the Channel, Sure!

	www.yvonlecaer.com




Yvon Le Caer was a world-class competition cyclist before he embarked on his ocean-going exploits. His speed records for human powered watercraft still stand more than twenty years later. An innovative watercraft which would merge bicycle and marine technologies: that was the ambition of champion racing cyclist Yvon le Caer. His “AquaCycle” was years in development, and he had already crossed the Gulf Stream between the Bahamas and Florida on a prototype when he decided to test his latest model on the difficult waters between France and England. This was a second attempt – his first, in 1983, ended in disaster when his own escort vessel sliced 4 feet off the front of his craft, all in the middle of the night of his 22nd wedding anniversary! Wiser and better equipped, and, on the eve of his 50th birthday, Yvon was determined and motivated like never before.

In May 1985, Yvon had just tested a brand new propulsion system, with frame and rudder apparatus, finally achieving the right level of sea craft efficiency. The totally independent gear-driven propeller system (with “pushing” and “pulling” mode options), complete with crank arms and pedals, could be replaced at sea with very little loss of time. For crossing the Channel in 1985, Yvon opted for the “pulling” mode – propeller upstream of the flow on the forward side of the “outdrive.”

“Operation English Channel” would take Yvon from Cherbourg to Poole in September 1985. Although swimmers stroke across the 21-mile-wide Strait of Dover, Yvon Le Caer’s chosen route lies 180 miles west of the Strait.

The 75-mile-wide body of water lying between Cherbourg at the tip of the Peninsula of Normandy and Poole on the Dorset coast of England features strong currents, busy shipping lanes, unpredictable weather and turbulent, cold, and foggy waters. Extreme tidal ranges also create constantly shifting high velocity tidal currents.

His earlier career in competitive cycling was an essential part of his preparation. In the early 80s, he was still riding an average of 15,000 miles a year, and during the few months preceding the 1985 crossing, it was not unusual for him to ride 60 to 70 miles on the road in the morning, then AquaCycle for 2 or 3 hours in the afternoon.

Finally, on September 9, 1985, despite hostile conditions, Yvon left Cherbourg at dusk, with his escort vessel, support personnel and a French TV crew onboard. He “pedalled” all night, across shipping lanes and through a sharp broadside chop. Due to tidal currents, it was a rather long 92-mile meandering path with constant course adjustments. After a moonless and cold night (48 ˚Fahrenheit), the morning brought dense fog, hampering navigation during the final hours. Adverse tidal currents when approaching the Solent meant he lost some time. Still Yvon never gave up, he reached Poole harbour entrance by late morning, 10 September, 16 hours, 42 minutes after leaving Cherbourg. In resolutely confronting the elements, he had, against all odds, gained the last word.

“It required a great deal of effort, coordination and planning,” says Yvon. “In such adverse conditions, it is essential to have a good escort vessel. In this regard, my wife Andrea, and all navigators and technicians onboard as well, did a fine job; so did the French Marine Nationale (Cross-Jobourg) and the British Coast Guard who kept a vigilant watch all along, alerting continuously all passing ships of our position and movement at sea.”

“I read once that: ‘Doing what you want is achievable, if you set realistic goals and follow through,’ a saying so true, in my case. I came out of the starting gate like a bullet (sort of), leaving Cherbourg for Poole at dusk. The rest is history. At last, I made it through, in a time that will be most likely broken someday, but still stands for now, more than two decades later.”

Esneider Muñoz Marín, Colombia

I have a transtibial distal amputation that occurred 11 years ago. I didn’t cycle before the amputation. There’s not a specific route for cyclists to ride or practice. In some cases, the roads have separate space for cycling. In the roads where there are no separate spaces, we train with vehicular traffic. It’s difficult to cycle in traffic in Colombia due to the high incidents of cycling accidents, but it’s just a minor issue compared to the passion that we feel for this sport. I remember a time in Denmark when I was training on the highway. The culture is one where they are very respectful to cyclists on the road, and a lot of people admire this sport. It felt very peaceful, even when it was a cold day. It was very comfortable and pleasant on my bike. I had the feeling that the environment had less pollution. You don’t feel insecure on the streets, in traffic, or with the people.
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FUNNY THINGS HAPPEN ON BIKES!

We had a fun time once when we were on Subachoque-Cundimarca, and we had a friendwho has cerebral palsy training with us. We were descending at great speed, and there was a closed turn in which my friend lost control and fell from his bike. When the paramedics arrived, one was very concerned. She said my friend was convulsing without knowing that his movements were exaggerated due to his condition.

Esneider Muñoz Marín, Colombia

[image: ]

This made us laugh, because she really wanted him to “get better” without knowing what else to do. Finally we told her the reason of his unintentional movements. It was very funny to see how she was calmed after that scary moment!

Still not sure you’d like to try cycling to see if it helps you deal with your amputation and daily living activities? Then consider this Zen proverb:

A Zen teacher saw five of his students returning from the market, riding their bicycles. When they arrived at the monastery and had dismounted, the teacher asked the students, “Why are you riding your bicycles?”


	The first student replied, “The bicycle is carrying the sack of potatoes. I am glad that I do not have to carry them on my back!” The teacher praised the first student, “You are a smart boy! When you grow old, you will not walk hunched over like I do.”


	The second student replied, “I love to watch the trees and fields pass by as I roll down the path!” The teacher commended the second student, “Your eyes are open, and you see the world.”


	The third student replied, “When I ride my bicycle, I am content to chant nam myoho renge kyo.” The teacher gave praise to the third student, “Your mind will roll with the ease of a newly trued wheel.”


	The fourth student replied, “Riding my bicycle, I live in harmony with all sentient beings.” The teacher was pleased and said to the fourth student, “You are riding on the golden path of non-harming.”


	The fifth student replied, “I ride my bicycle to ride my bicycle.” The teacher sat at the feetof the fifth student and said, “Ahh…I am your student!”





There are many ways to interpret proverbs, and you will devise your own interpretation as you read it. In its simplest form, the reasons to ride a bicycle are:


	Healthy, safe transportation (don’t want to get physically hurt or damage important areas of the body carrying heavy items)


	Observation and attentiveness (admiring the natural beauty around)


	Contentment, stress relief, ease of mind (meditation, calming thoughts)


	Peaceful living (avoiding harm to others and to the environment)


	Pleasure (riding in order to enjoy riding a bicycle)





Have you ever considered why it is exactly that you don’t cycle? Is there just one reason in your particular case or is it a combination of reasons? Are these reasons not to cycle new and recently developed or long standing, possibly even outdated ones? Are they still sufficiently valid to hold on to or is it now time to leave them behind and become a part of the amazing revolution embracing amputee cycling around the world today?

The Transtheoretical Model of Behavioural Change developed by Prochaska and DiClemente is worth considering if you want some help in working out those reasons. There are six different stages: pre-contemplation, contemplation, preparation, action, maintenance, and termination. Take a look at it and see if you find it useful for working out why cycling is beneficial if you are an amputee.

	www.prochange.com




Further Reading


	Why Cycle?
» www.bikehub.co.uk


	Amputee Bicycling:
» www.oandp.com


	Factors Causing Disability:
» www.un.org


	Peak Oil Theory:
» en.wikipedia.org


	Landmine Monitor:
» www.the-monitor.org





Things to Try for Yourself


	Visit a bicycle or transportation museum.


	Investigate current public transport options (capacity/routes/timetables) in your area. Is it practical for you to use, what needs to change, and who are you going to let know?


	Get to know some amputees who cycle (there are plenty on Facebook, Twitter, and in this book).


	Try to find the nearest cycling club or disabled cycling group in your area through the disability sports network.


	Make a note of how many times you use your car and work out how many of those journeys could easily be done by bike or public transportation.





Did you know?


	60 percent of local cyclists in Shanghai, China, pedal to work every day. The city has 9,430,000 bicycles.


	It is thought that globally around 3,000 amputees do cycle for leisure and general exercise.


	In Germany, 9 percent of all trips are made by bicycle.


	More than 40 million children under 5 years old were overweight in 2011.


	In Denmark, 18 percent of all trips are made by bike, and 1 mile (1.6 km) is cycled on average.


	Globally, more than 350 million people of all ages suffer from depression. It is the leading cause of disability worldwide.


	Diabetes complications such as foot ulcers are the cause of 40 to 60 percent of amputations in Europe, 25 percent in Italy and Japan, and 90 percent in North American Indians.


	In Britain, 55 percent of journeys under 5 miles (8 km) and 40 percent of journeys less than 2 miles (8.2 km) are by car or van.


	According to the Arbor Day Foundation, “a mature leafy tree produces as much oxygen in a season as 10 people inhale in a year.”


	The term runner’s high refers to the feelings of boundless energy, elation, and high spirits experienced after prolonged intense exercise.





Joe Beimfohr, USA

I’m a bilateralamputee. I was injured in Iraq on July 5, 2005, when my patrol walked into an improvised explosive device (IED) that was buried in the ground. I cycled as a kid but stopped as I got older. I was active in soccer during middle and high school; most places I grew up were within walking distance.
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I started handcycling in 2008. My very first race was the 2008 New York City (NYC) Marathon. For new amputees, attend either an adaptive sports camp or clinic and try different types of bikes. Your level of injury will determine what bike you can ride, but the bikes are so advanced these days that no one model is faster than another. It still all comes down to the rider!



Chapter 2

About Prosthetics



Prosthetic device is the term used to describe arm or leg replacements that enable amputees to remain functionally independent throughout their lives. Globally, there is huge demand for these devices. The World Health Organization estimates that in Latin America, Africa, and Asia combined over 30 million people require prosthetic limbs, braces, or other devices. Future services are predicted to exceed $3 billion for amputee patients in the USA alone. Children may require new limbs every 6 to 12 months to accommodate their growth rate, whereas adult limbs generally last 3 to 5 years. Over a young amputee’s lifetime, up to 20 sets of limbs may be required.

The human leg is made up of bones, joints, muscles, nerves, and blood vessels. These allow the leg to be used for walking, running, jumping, swimming, kneeling, and other general activities. The human arm is made up of bones, joints, muscles, nerves, and blood vessels. These allow the arm and hand to be used for grasping, holding, carrying, writing, washing, cleaning, throwing, swimming, and other activities of daily life.

The most difficult forms of amputation are shoulder and hip. These areas have many vital joints and bones that support the body during movement. Damage to these areas causes significant immobility and loss of function. The higher up the amputation, the more artificial components are needed which increases the financial cost of the limb. Each element of joint, bone, muscle, or other tissue removed and replaced by an artificial limb results in more loss of function, impairment, and increased energy requirements during limb use. If there is a lack of muscle, the stump becomes bony. This increases the amount of friction experienced during prosthesis use.

Healing of the wound without complications of the scar area is the ultimate aim of the immediate post-amputation phase. Good levels of blood flow to the remaining limb area are vital for wound healing to occur. Appropriate wound dressing improves the chances of good wound healing without infection.

Prosthetic limbs are normally fitted between one to six months following amputation. Waiting longer reduces the chance of it being accepted and used for daily activities. Amputated skin has to be mobilized and desensitized to keep the stump pliable and accustomed to the friction of wearing prosthesis. Scar tissue must be completely healed before mobilization or desensitization is undertaken. These techniques involve deep massaging the bony areas of the stump and moving different texture fabrics over the skin. This must be done gradually without irritating, breaking, or infecting the stump skin.

Habib Jan, Afghanistan

I have been an amputee for almost 21 years. I used to be an official employee in our district before my amputation. One day I was on my way to the office when suddenly I heard an explosion. It was a roadside bomb. After the explosion, I was unconscious for almost 24 hours. When I opened my eyes, I was in the hospital, and later on, I was told I had lost my right leg. It was 1992. I did not cycle before my amputation; I used to walk to work. But since I have been an amputee, I have been cycling. I always ride a bike which has two wheels and is made in China. I don’t have any adaptations on the bike.


[image: ]Photo of Habib Jan – courtesy of www.aabrar.org.af




FUNNY THINGS HAPPEN ON BIKES

One day, I had my two sons and daughter with me on my bike. I wanted to take them to a picnic very far from my home. On the way, I saw some wonderful sights, such aspeople on the roadside busy in their fields; the safe, calm route; the interesting and romantic sounds of the birds in the trees; and the soft and clean water we had in a spring along the way. We really enjoyed that journey. It is worth mentioning that my spouse was very angry with me because we arrived back so late that night!

Habib Jan, Afghanistan

[image: ]

Hoang Thi Lan, Vietnam

I was born and grew up in the west of Dông Hói, Vietnam. After graduating high school, I got a job at a small sugar mill. I had a work accident and lost my left arm. I was only 19, full of the dreams and hopes of a teenager. I lived in suffering and despair.


[image: ]Photo of Hoang Thi Lan – courtesy of www.aepd-vn.org




Many times I planned to commit suicide, but all the care and love from my family and the people in my community helped me to rise up and overcome the trauma and complex feelings. I realized that I had to take care of myself and find a job that was suitable for my situation. There weren’t many jobs suitable for people with a disability; therefore, I decided to start a small vegetable business at a local market.

As you know, vegetables wither easily. With the long distance to the market, they would not stay fresh if I carried them and walked to the market. Therefore, I decided I need to learn to ride a bicycle.

I had experienced cycling before I had the accident, but since then, I possessed the fear that I couldn’t handle something difficult like that. I tried to remember how to ride a bicycle, the feeling of balancing the bicycle, and how the feet work on the pedals. I remembered it all, and my family supported me by sharing their feelings about a cycle ride. The day that I rode the bicycle again, I didn’t have as much difficulty as I imagined. The emotion was different from before as I still could handle everything. I was so happy that I overcame my fear.

And since I could ride a bicycle, I could carry 45 to 110 pounds (20-50 kg) of fresh vegetables to the local market so much faster than walking. I want to send a message toother people with disability: What I can do, you can do better. Be confident, my friends.

FUNNY THINGS HAPPEN ON BIKES

My friend, Geoff, had a habit of leaving his parking brake on when he started a race. One time he rode 6 miles before he realized it was on. So now, whether he’s at a race or not, before we start racing, I always say out loud to everyone, “Take off your parking brake Geoff!”

Joe Beimfohr, USA

[image: ]

ABOUT PROSTHETICS

Once a device has been measured and fitted, the amputee is shown how to put it on and take it off. Prosthesis users are shown how to clean the socket area of the device daily and undertake basic maintenance checks, such as looking for defects, scratches, loose screws, or weak rivets. This should be done on a weekly basis. The device should be kept free of dirt, sand, and other debris.

Initially a treatment plan is drawn up for an intermittent wearing schedule to prevent skin breakdown. Prosthesis use is gradually increased until worn on a regular basis. Many amputees aim to wear their limbs all day, every day, with as much functionality as possible. The more complex the requirements, the more technology goes into manufacture, resulting in an expensive limb.


[image: ]Rust inside the prosthetics following the Tour d’Afrique! Photo of prosthetic limbs – courtesy of www.tourdarmin.ch.




During the first year or so, if the amputee uses the prosthesis regularly, there will be a reduction in stump volume and a change in the overall shape of the stump. This will affect the closeness of fit. New sockets or adaptations have to be made at this stage. It may take some years for a stable stump size to be reached. Any change in body weight (increase or decrease) may also affect the fit and ease of use of the limb. Components usually come with a manufacturer’s warranty from 12 months to 3 years. Most amputees will choose to keep specific components that they are satisfied with longer than the official warranty period. However, the older the component, the higher the risk of mechanical failure, so it is worthwhile to change parts regularly.

Prosthetics Parts

There are common and specific parts to a prosthesis, depending on individual need. There are lots of user-specific components which are not covered in this section. Further reading suggestions are provided at the end of the chapter.

The common parts are referred to as:


	The socket: The amputee’s limb fits into this part.


	A soft liner: This is typically situated within the interior of the socket.


	The pylon: This is a metal or carbon fiber rod that provides the structural support.


	Foam and covers: The pylons are sometimes enclosed by a cover that is shaped and colored to match the recipient’s skin tone. The cover is usually made from a foam-like material.


	Suspension system: This keeps the limb attached to the body.


	Prosthetic socks: These are used to achieve a snug fit inside the prosthetic.


	Sleeves: These are used to keep the prosthesis in place, especially on suction sockets.





Specific components include:


	Elbow joint


	Knee joint


	Foot


	Hand


	Cables





COMMON PROSTHETIC PARTS

A. Sockets protect the stump area where the most force is felt by the user. The better the fit, the better the control, and the less irritation or damage to the stump skin or tissues.
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B. Liners are made of flexible, cushioning material, such as silicone, polyurethane or coplymer. In developing countries, rubber from tires has been used. They require the amputee to wear a thick sock next to the skin. The aim is to protect the stump skin from chaffing and movement while wearing the prosthetic. Silicone liners are used with the lock and pin prosthesis. Polyurethane liners are used for bony, scarred tissue and work best on vacuum or suction prosthesis. Copolymer can be used in both types of prostheses. The liners are anatomically shaped, and some have antibacterial additives or soothing gels, such as Aloe Vera, incorporated into them.


[image: ]Photo of different types of liners – courtesy of www.willowwoodco.com, www.ottobock.co.uk and www.ossur.co.uk




Heat causes amputated skin to sweat and break down, leading to infection. Efficient regulation of heat and sweat may enable higher activity levels. Increased sweating during cycling also loosens the fit of the limb to the stump and can result in it falling off. Using a liner that has exposed silicone on it causes it to stick to the sleeve. This increased grip reduces the risk of the limb falling off due to sweating.


[image: ]Photo of Glide Wear Patch – courtesy of www.amputeesupplies.com




The pushing and pulling effect that results from prosthetics use causes shear forces to break down skin in vulnerable areas, such as the knees and ends of the stump. The GlideWear patch is a new development to absorb the motion that would normally be transferred to the skin. Another option under development is the socket-cooling sleeve. It uses a water bottle sized canister of liquid carbon dioxide (CO2) to keep the skin cool during exercise.

FROM THE AMPUTEES

Armin Köhli, Switzerland

I don’t use a pin at the bottom, so the liner is not connected to the shaft. I fix it just through the sleeve. Indeed, I had two races where one leg fell off; so we had to think about fixing it better, and we ended up with the sleeves and the liners partially without fabric.

That’s the crucial bit. These are taken on and off in the same way as normal liners, and it’s almost 100 percent safe. You couldn’t tear it away!


[image: ]Photo of liner – courtesy of www.tourdarmin.ch




The liners and their sleeves are produced by Wagner Polymertechnik in Germany:

	www.wpt-gmbh.de




Esneider Muñoz Marín, Columbia

Formerly, the government health system offered me the prosthesis in order to improve my well-being, but it was not suitable for cycling.
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Nowadays, the International Olympic and Paralympic Committee and Coldeportes have given me suitable prosthesis to cycle and perform.

The Kenyan Cycling Team

Ibrahim Wafulah has lost a leg – the right one to be exact. In a car accident some years ago, his leg was amputated, and he doesn’t have a replacement. A cheap prosthetic doesn’t work well for him. He doesn’t have any health insurance to pay for a good prosthetic leg; neither does he have enough money to buy it. Even if he did, good prosthetics are not manufactured in Kenya, he said. He hoped one day to buy one from Korea. Even then, Ibrahim Wafulah accompanied the Tour d’Afrique in Kenya over the tarmac roads on an old mountain bike with 3x7 gearing. He has been training for many years on his bike.

One day, he wants to qualify for the world championships or the Paralympics, but that is still a long way off. There aren’t any bike races in Kenya for disabled people, so how can he measure himself internationally? The Kenyan Paralympic Committee could select him, but places are limited and very in demand. Who would reward a Kenyan athlete if Swiss, Slovak, and numerous other more influential nations strive regularly for these places? And finally, who should pay?

Ibrahim always trained alone, occasionally taking part in able-bodied races, until he met Douglas Sidalo. Douglas became blind after falling victim to the bombings against the US Embassy in Nairobi in 1998. Despite this, Douglas rides a tandem with different pilots. He has become quite famous and has already been invited to international races. The one-legged man and the tandem often train together. Douglas also accompanied the Tour d’Afrique in Kenya. Sometimes, the tour now resembles a disabled cycling race.

During the last 40 kilometers (25 miles) to Nairobi, we had other companions. Cyclists from the Kenyan national team took us through town. The pace was comfortable, and one could chat easily. There are around 20 bike races in Kenya per year, Singh told me. Approximately 50 cyclists have their own racing bikes, and of those, 20 are really strong, able to keep up with the African and international racers. One of them had qualified for the world championships the year before last. But for races in Kenya, the field consists of more than 50 riders. Many start with Chinese-made single-gear bikes. It’s not easy to get enough distance from them, says Singh. He rides a nice, average Bianchi bike that costs around 3,000 Swiss Francs. He bought it in England, and has difficulties maintaining it properly. There are bike shops in Nairobi, but they only offer cheap, low-quality stock.

Singh worked for a safari travel firm in Arusha, Tanzania, and earned a good wage. But then came the Gulf War 2003, and the tourists stayed away. He lost his job and now has a lot of time to train. But he can’t really motivate himself for it so much now.

Written by Armin Köhli, 25 March 2004

Excerpt from the Tour d'Afrique; translated from:

	www.tourdarmin.ch




COMMON PROSTHETIC PARTS

C. Pylons are made from bamboo, wood, or plastics in developing countries. Metals and carbon fiber are used more widely in developed countries. A bike frame can be used in developing countries to form an adjustable prosthesis which is useful for children as they grow and develop.


[image: ]Two photos of different stumps commonly seen in Africa – courtesy of www.genevacall.org




D. Foam and covers tend to be found mainly in general use prostheses for cosmetic purposes. Limbs with foam and covering are designed to be as close to the amputee’s skin tone as possible for ease of presentation in social settings. They do not have a role to play in performance cycling limbs as the foam and cover adds bulk and weight which is something cyclists wish to reduce rather than increase when competing.

E. Suspension systems are required for the stump to remain fixed in the socket. These come in several different forms. The main ones are harness systems, straps, belts, vacuum, pin, and lock. Vacuum systems require the stump to fit snugly. This creates an air lock. The vacuum may be assisted by pump or valve suction.

In the pin and lock suspension system, the liner has a pin attached which fits into a lock at the bottom of the socket. A push button system is used to detach the pin.

The type of suspension required for arm amputees consists of straps and harnesses. They are either in a figure-eight or chest strap.

For leg amputees, additional suspension can be provided with a silesian bandage, which is a light belt that fits across the pelvic area and waist.

FROM THE AMPUTEES

Jon Pini, UK

I used to have an artificial arm that had a lot of straps to hold everything on. I used to find it quite cumbersome to put on, and it used to get in the way, particularly in hot weather. Eventually, I started using my arm to give me that extra balance. It was a simple arm with a steep, long hand which is a hand in a fixed hook position, and I just used it to rest on the handle bars. And that is all I’ve done ever since, throughout the generation of different types of arms I’ve had.


[image: ]Photo of different hand systems – courtesy of G. Smit et al. "Efficiency of voluntary opening hand and hook prosthetic devices, 24 years of development?", JRRD, vol.49, 2012 www.rehab.research.va.gov




Habib Jan, Afghanistan

I have a prosthetic limb instead of my right leg for cycling, and that helps and supports me in riding my bicycle. Initially, I was using crutches for daily walking. In 1994, I heard of an organization, ICRC (International Committee of the Red Cross), providing Afghan amputees with plastic legs, so I also went there. After taking my leg size, they gave me a leg within one week.

Jim Bush, UK

The prosthetic leg is a fairly standard National Health Service (NHS) composite leg, with a polyurethane socket (which I had a plaster cast created for), an aluminium shin tube, and a plastic foot. The most complicated bit is the Total Knee (knee unit), now manufactured and distributed by Össur. Compared to expensive bits of gear with microprocessors like the Otto Bock C-Leg, it’s quite cheap. It doesn’t do much that’s complicated, but it does bend enough for cycling and has better durability than most alternatives. I use the same leg for everything (cycling, standing, walking, and sitting), and I wear the leg for approximately 18 hours a day, from when I get up to when I go to bed, except that I take the leg off to go swimming.
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I do have a spare leg, which is basically the same as the main one, except that the socket doesn’t fit as well, and the knee unit isn’t as good. I think I currently have the high-activity Total Knee unit with a special back linkage which I am testing for Össur and the NHS. Basically, cycling is the exercise and sport which kills off knee units fastest. I cycle approximately 6,000 miles per year, and if you assume a pedaling speed (=cadence) of 80 rpm and a speed of 10 mph, that means you get the knee to bend and straighten (6000 / 10) x 80 x 60 = 2.9 million times per year. There is oil in the Total Knee unit, which keeps heating up when you cycle and eventually needs replacing. If you cycle as often as I do (every day), you get to the servicing interval and oil changing sooner.

COMMON PROSTHETIC PARTS

F. Prosthetic socks are available in different thickness. The number and thickness of socks used will vary based on the activity, humidity, and other factors. Socks can be made from wool, cotton, or synthetic fibers. Lycra is used for prosthetic sock manufacturing to help control volume changes. Wool combined with manmade fibers improves the strength and resilience of the sock. Some socks have antibacterial additives in them to reduce odor and bacteria or fungus.
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Gel socks are good for cushion and pressure distribution. Half socks can be worn with full socks over them to add extra cushioning to the lower part of the stump without increasing the pressure nearer the knee. The sock should be applied smoothly to the limb so there are no wrinkles, otherwise the skin will become red and sore, and cuts will appear around the wrinkle area. It is recommended that socks should be changed on a daily basis, and rotating socks keeps their fibers more resilient.

G. Sleeves are used for vacuum and suction systems to form an airtight seal at the top of the socket. This keeps it in place while in use. Sleeves are made of elastic materials, but they tend to tear or stretch quite easily if the amputee uses them regularly. This reduces their ability to seal the prosthesis effectively. They come in various forms; some have shaped knee areas, and some are covered with material.
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SPECIFIC PROSTHETIC COMPONENTS


	
Above elbow prostheses require an elbow joint. The most common method is using a lock that can be operated without using the other hand to press the button. The action required is for the amputee to move the chest, shoulder, or other muscles in the body slightly. The elbow unit is positioned to allow rotation as naturally as possible. Adjustable coil springs assist elbow flexion.


[image: ]Photo of elbow joint – courtesy of www.ottobock.co.uk and www.ossur.co.uk






	
Above-knee amputees require a functional knee joint. The original method of providing a “knee” was to increase the level of friction by use of a brake or lock. The knee is a single axis, and stability is provided by ensuring this axis is behind the hip and ankle axes. The need for an adjustable knee joint has led to the development of a computer-controlled knee that automatically adapts to an amputee’s walking style.


[image: ]Photo of knee joint – courtesy of www.ottobock.co.uk and www.ossur.co.uk









Microprocessors and sensors continuously measure the angles and forces of the walk and use this data to change the stiffness of the knee. The method of knee stiffening can be produced by the use of fluid containing metal particles. Sending a magnetic signal through the fluid thickens it and causes the required stiffness.

Automatic knee brakes are activated on heel contact with the ground. New developments in above-knee prosthetics have enabled a design that coordinates the motion between ankle and knee action to improve the gait and stability of above-knee amputees.
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An option for above-knee amputees is that of osseointegration in which titanium rods are implanted into existing bone tissue. The concept was discovered by Professor Per-Ingvar Brånemark (1950s) and is used for dental and hearing aid applications. The main disadvantage is the infection risk. The first two years of follow-up require intensive monitoring to ensure the acceptance and functionality of the implant.

FROM THE AMPUTEES

Jon Pini, UK

For above-knee amputees, the longer the stump above the knee, the better the lever and control they have to push that prosthetic knee to get force through the pedals. Very high transfemoral amputees may find this more difficult, as the shorter the residual limb, the shorter the lever and, therefore, the less the control they have to push the knee. It is better to have more surface area to put that force through so you have less pressure on the stump. The higher up the limb the amputation is, more energy is required to do daily activities, such as walking and cycling. There are some above-knee amputees who BMX, and for those, the socket has to be altered. For above-knee amputees using an old socket, cutting areas away around the top of the socket gives them more freedom around the saddle. How the leg stays on can be a lot more difficult. Some use suction systems, some lock and pin, and some harness and belts. Harness and belt systems can be more difficult as you get a lot more movement between the belts, the socket, and the residual limb, so for the best control, you would be looking at either suction or a pin and liner system.

SPECIFIC PROSTHETIC COMPONENTS


	
Feet were originally made from hardwood such as maple. The main functions are shock absorption, weight transfer during the walking process, stability, and accommodation to uneven surfaces. Ankle motion was simulated by the use of compressible material in the heel section of the foot. Movement around the foot can be single axle, multi-axle, or energy storing.
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	Hooks have been in use for many centuries as a substitute for hand function. These had limited functionality, and a more modern version is now available that is pincer like and can be open or closed as the user requires. This new development brings much of the functionality together into one system. Prior to this, arm amputees were given different hands for different functions.


	
Cables and motors have enabled the development of body-powered prosthetics. The way the dominant shoulder, chest, or arm is moved sends signals through the cable to control the prosthetic device. Motors are switch control or button control and either operated through the opposite shoulder or by using muscles in the stump. Different sequences of switch control result in different movements of the hand or arm.


[image: ]Photo of arm and cable – courtesy of Motion Control









For the future, the development of 3D printing technologies might enable the production of better functional limbs. It is a form of manufacturing that can make a three-dimensional object of different shapes from a digital model.

FROM THE AMPUTEES

Jon Pini, UK

For below-knee amputees with a socket set up in the normal way, when you are in full flexion, it always digs into the back of the knee or into the hamstrings. So we cut that down by about half an inch to give the knee clearance. If you have a short stump, you have to look at different ways to maintain that purchase within the socket, so consider a suction socket with a suspension sleeve. You could cut the back down and have a valve in the socket. The repetitive motion may cause the suspension sleeve to wear out quickly. If that gets a hole in it, then you lose suspension pretty quickly, so you might need spares. They could also try a lock and pin system to see if that works any better.

Sometimes we have to set up the legs in a different alignment with a bit more flexion in them. Limbs are normally set up for standing and walking as the main activities. When you are cycling, you are in a different posture and want to get past that 90-degree flex position, so the socket has to be set up at a different angle than when you are walking. Not a huge amount; again, it depends on the person, the length of the stump, and how much muscle power and coordination they have got.

Mark Ormrod, UK

I took a kayak hand which is a big rubber lump with a belt-type mechanism that clips the arm onto the bike, and I secured it on there with lots of zip ties and duct tape. It has a quick release mechanism. It simply clips off, so the hand part stays on the bike, and my arm can come away whenever I want to stop riding. It wasn’t difficult to adapt. The hardest part about it was that when my arm was inside my socket, I had a sleeve which was designed for a below-knee amputee, so it was very stretchy. Every time my arm was pumping around the socket and the flexible sock were “pistoning,” it was causing a vacuum effect and creating massive blisters on the end of my arm stump.
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Robert Bailey, USA

This was taken at the Challenged Athletes Foundation Para-Triathlon Camp in Pensacola Beach, Florida. I met some wonderful challenged athletes and coaches. I ran my first triathlon. Next week, I will be at the University of Central Oklahoma for the Endeavor Games. It is a major competition of challenged athletes. I will be in at least one cycling time trial and the triathlon.
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The cycling feet were made from the foot bed of a mountain shoe. Everything else was cut away. It was mounted so the cleat fits directly under the pylon (pipe). One of the problems with riding with a regular prosthetic foot and cycling shoe is the cleat is under the ball of the foot. The whole leg wants to rock back and forth. You can’t “mash.” This foot allows me to apply power straight down. The only change I had to make to the bike was to shift the saddle forward about 2 centimeters. I can walk pretty well with them – within reason. I do plan on using them at RAGBRAI this year.

PAIN

Pain is usually due to poor fit, resulting in pressure sores, friction, or skin pulling (tractioning). Pressure sores affect all areas of the shin bone and the knee. Above-knee amputees experience pressure pain in the groin area and in the thigh bone.

Friction occurs when the prosthesis pistons up and down loosely. Padding the area between the liner and prosthesis with prosthetic socks of different thickness may help reduce friction issues.

Traction pain can have two causes. If the stump does not touch the bottom of the socket or if the limb is wider at the bottom than at the top (in the shape of a bulb), then this type of pain can occur. It affects the soft tissue around the bone and can be fixed either by padding the inside of the socket or drilling a hole in the socket and pulling the sock through the hole to help the soft tissue farther into the socket.

WHEELCHAIR USE

For amputees with severe levels of amputation, or following a loss of confidence in their ability to walk or balance effectively, wheelchair use may be the most practical option. While the overall aim for amputees is to reduce wheelchair use to a minimum, some find it more comfortable to alternate between wheelchair and prostheses use. Attempting wheelchair use without additional psychological support can lead to depression, physical de-conditioning, and weight gain. In most societies, wheelchair use for mobility is extremely difficult and restrictive without assistance. It is an area of work that amputees could help support through campaigns, lobbying, or general awareness raising and feedback to local decision makers and town planners.

PROSTHETICS ADAPTATIONS FOR CYCLING

Lower-limb amputations are mainly below knee or above the knee. Keeping the knee joint is beneficial as it enables the amputee to undertake normal activities such as cycling. In above-knee amputees, the loss of the knee joint makes it more difficult to undertake normal activities, such as walking or cycling. The amputee should be able to lift the leg over the seat post of a two-wheeler, for example, in order to get onto a bike. The foot angle set for stability during walking may cause the heel or toe to hit the cranks and chains. A slight adjustment in this angle makes the foot more suitable for cycling but reduces the amputee’s ability to walk safely. Once you are fully conversant with your prosthetic leg(s), ask the prosthetist to show you how to adjust the toe angle slightly to help you cycle or walk better.

The backs of prosthetic legs usually have to be cut a few millimeters to allow enough flexion at the knee to rotate the pedals. This could result in less support of the leg during standing and walking, so safety and performance issues might require compromises. The loss of an ankle joint makes it difficult to use the same efficient technique for pedaling as non-amputees, but this does not stop you from being able to cycle. For more performance-related cycling, specialist prostheses are often designed. In some cases, amputees choose to ride without prostheses, and in other cases, they ride with prostheses that have particular knee flexion capabilities.

FROM THE AMPUTEES

Mirsad Tokić, Croatia

In Croatia, I have very good rights about prosthetics: every year a new socket and every three years a complete new prosthesis with an expensive carbon foot. Everything for free with some money limits (Health Ministry can’t buy me a very expensive foot). My prosthesis has a silicone liner. The problem with this was sweating and bruising of skin behind the knee while pedaling. Every time I turned the pedal, the edge of the prosthesis pushed the liner against my skin. So I took an old prosthesis, made some changes in critical places, and now I have a cycling prosthesis and another one for daily use.
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