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E D I T O R I A L

Footwear only protects 
when it is worn 

The use of appropriate footwear among patients with 
diabetic foot problems is crucial for the prevention and 
healing of foot ulcers. However, footwear can only help 
reduce stress on tissue when it is worn.
By determining if the footwear is really worn, you pro-
bably should not rely on what the patients tell you,  
a recent study suggests (see page 24). A temperature 
sensor was embedded in orthotic footwear to detect 
when the shoes were really worn by the patients. The 
results show that there might be a major problem with 
the adherence to wearing the prescribed orthotic de-
vices. In this study patients have only worn their foot-
wear for about 4 hours a day. On 50 percent of the days, 
they did not even put it on.
This is alarming as it is known from clinical practice 
that many injuries happen in those periods, when pati-
ents walk barefoot or do not use their protective foot-
wear.
But why is adherence to protective footwear so poor? 
Often it might be a lack of education and understan-
ding. Acceptance of the need for footwear is an import-
ant factor affecting adherence, says the new Diabetic 
Foot Australia guideline on footwear for people with 
diabetes (see page 19). Therefore early education on 
the importance of adequate footwear for foot health 

is important for all patients with diabetes. Education 
should, according to the authors of the Australian gui-
deline, aim to increase people’s understanding of the 
requirements of their footwear to adequately fit, pro-
tect and accommodate their feet.
But education itself does not seem to be enough. Per-
sonal perceptions, values and experience are important 
factors to improve adherence. If the benefit of footwe-
ar is perceived, the adherence to wearing the footwear 
will increase. One of those benefits is an improvement 
in walking. Cosmetic aspects and ease of use also are  
significant factors for many people.
Footwear characteristics can provide an effective ba-
sis for the prevention of ulcers, as recent studies show  
(see pages 20). Achieving better adherence will be the 
challenge for the future. Without adherence there is no 
protection.

Wolfgang Best
Chief editor
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Podoconiosis Page 10

Podoconiosis belongs to the most 
neglected diseases according to the 
World Health Organization (WHO). 
This type of elephantiasis mainly 
affects people who walk barefoot in 
endangered regions. 
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Diabetic foot Page 20

What is the impact of various pedorthic off-loading 
measures within the treatment of the diabetic foot 
syndrome? What are the biggest risk factors for ulcer 
recurrences? How often do patients wear protective 
footwear? These are some of the questions that recent 
studies on the diabetic foot syndrome deal with.
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• Clinical Practice Guideline for Optimum Offloading 
of the Diabetic Foot

• Textured orthotics in Parkinson’s Disease
• Somatosensory System/Sensorimotor Orthotics
• Separating Your Practice from Other Footwear and 

Orthotic Providers
• The Role of Wearable Technology in Clinical Practice, 

Foot Scanning Systems.
• A New International Nomenclature Used in the Field 

of Foot Orthotics/Pedorthics
• The Role of Foot Strengthening in the Management 

of Lower Extremity Injuries 
• A Broad Look at Underlying Technologies in Foot 

Scanning Systems
• The Role of Wearable Technology in Clinical Practice
• The Social Night, where pedorthists from around the 

world will meet, will be held at the Hockey Hall of Fa-
me in Toronto on Friday, April 13th at 7:00 pm. For 
the full congress-program please visit the congress 
website www.ivo2018.com. There you will also find 
information about registration for the congress, tra-
vel and accommodation and the tradeshow. 

About Toronto
Toronto is Canada‘s largest city and is consistently 
ranked one of the world‘s most livable cities. Home to a 
diverse population of about 2.8 million people, Toronto 
is a global centre for business, finance, arts and culture. 
Toronto is the leading tourism destination in Canada. 
Its unmatched diversity shines through in its count-
less arts and entertainment opportunities. As the na-
tion‘s cultural heartland, Toronto hosts international 
audiences at a wide variety of arts and sporting events 
in world class facilities. The City is home to more 
than 80 film festivals, 200 professional performing 
arts organizations, internationally recognized sympho-
ny, ballet and opera companies, countless commercial 
and not-for-profit galleries and museums, and much 
more. M

BY WOLFGANG BEST

IVO-Congress 2018: event of the year 
for pedorthists

P E D O R T H I C S  I N T E R N AT I O N A L

The IVO World Congress is an international educa-
tional event known for bringing together some of 

the best keynote, plenary and workshop speakers from 
around the world. 

The IVO Congress 2018 will be hosted by the Pedort-
hic Association of Canada (PAC) and will be the con-
gress highlight for pedorthists around the world. Mo-
re than 475 pedorthists, orthopedic shoemakers, ortho-
tists, podiatrists, chiropodist, physical therapists, bio-
mechanists and others concerned with lower extremity 
therapy are expected to attend this meeting. The Pe-
dorthic Association of Canada is excited about the pro-
gram that has been put together for this event. Leading 
pedorthists, researchers and allied health professionals 
from around the world will present on a variety of to-
pics. Renowned speakers will hold keynote lectures (s. 
info-box). The congress will cover, among others, the 
following topics: 
• Understanding Vascular Disorders in the Lower Limb
• A Systematic Approach for Setting Up Treatment 

Plans for the Provision of Pedorthic Footwear
• Reducing Pressure on the First Metatarsal Head in 

Case of Diabetes

The Pedorthic Association of Canada (PAC) is hosting The IVO World Congress 2018. Nearly 500 
pedorthists, orthopedic shoemakers, orthotists, podiatrists, chiropodist, physical therapists, bio- 
mechanists and others concerned with lower extremity therapy will gather in Toronto, Canada, 
on April 12 – 14, 2018.

The Pedorthic Assocication of Canada 
invites all pedorthists to come to 
Toronto, Canada’s largest city, for the 
IVO-World-Congress 2017.
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Renowned keynote speakers:

John Embil is a Professor of Medicine, and a speci-
alist in Internal Medicine and Infectious Diseases 
at the University of Manitoba, Winnipeg, Manito-
ba, Canada. He is a member of working groups for 
the management of the diabetic foot for the Ca-
nadian Diabetes Association, International Wor-
king Group for the Diabetic Foot and the Infecti-
ous Disease Society of America.

Dr. Reed Ferber is a board certified athletic trai-
ner and holds a Ph.D. in sports medicine and gait 
biomechanics from the University of Oregon. Dr. 
Ferber is a Professor in the Faculty of Kinesiology 
at the University of Calgary and the founder and 
director of the Running Injury Clinic. He is inter-
nationally recognized as one of the world’s lea-
ding experts in research for the prevention and 
treatment of running-related injuries. 

Since graduating from Western States Chiro-
practic College in 1982, Dr. Tom Michaud has 
published numerous book chapters and journal 
articles on a variety of subjects ranging from 
biomechanics of the first metatarsophalangeal 
joint and shoulder, to the pathomechanics and 
management of vertebral artery dissection. In 
1993, he published his first textbook, Foot Ortho-
ses and Other Forms of Conservative Foot Care, 
which was eventually translated into four langu-
ages and continues to be used in physical the-
rapy, chiropractic, pedorthic, and podiatry schools 
around the world. 

Klaas Postema is a professor of Rehabilitation Me-
dicine at the University Medical Center Groningen 
in the Netherlands and a visiting professor at the 
Airlangga University in Surabaya, Indonesia. For 
many years, Klaas has been involved in foot pro-
blems, gait analysis and conservative treatment 
of foot problems with orthoses and orthopaedic 
footwear. Klaas Postema is an expert in clinical 
and instrumented gait analysis. His research acti-
vities concern mainly gait analysis, the effects of 
shoe adaptations, orthoses and prosthetics. He is 
presenting courses about clinical gait observati-
on and about pedorthics all over the world. Booth #407 / 409

Booth #407 / 409

I N T E R N A T I O N A L
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UNILOCK system
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turned into a “fall seminar” due to diffe-
rent delays.

Since we started to organize our 
further education events here in Japan, 
we have already collected a number of 
topics around people and shoes. You 
could almost talk about a 3-D puzzle. If 
you picture the human body first as an 
empty, immobilized frame, where slow 
by slow individual pieces and functional 
elements, so to speak pieces of a puzzle, 
are incorporated until in the end a physi-
cally functioning person has developed, 
our enterprise turns into a playful chal-
lenge. At any rate, the pieces that were 
added in the event with Paul Klein sui-
ted the so-far acquired knowledge per-
fectly. 

Moving topics
Already in his introduction Dr. Klein ex-
plained that we would mainly concen-
trate on the “forgotten plane”, as he cal-
led it, on the transversal plane, during 
the two days of considerations on the 
construction and function of the joints 
of the lower extremity and the human 
gait. Indeed, in most specialized books 
the sagittal and frontal planes are in the 

BY CLEMENS HAGEN

3-D puzzle and wooden foot

P E D O R T H I C S  I N T E R N AT I O N A L

Usually it begins with a book. Whe-
never I don’t get any further with 

my so far collected knowledge, if the-
re are questions on the origin of a pe-
dorthic challenge and solutions are re-
quired for the optimum treatment of my 
clients, I search for ideas in books. This 
way quite a collection has piled up in 
my book shelve. In every book you can 
find a portrait of the author. And some 
of the books are so fascinating that I get 
in touch with the author and try to win 
him for our summer seminars in Japan, 
hoping that also others are interested in 
expanding their knowledge.

This also happened with Dr. Paul Klein 
from Brussels and his exciting book on 
“Biomechanics of human joints” that he 
wrote together with Peter Sommerfeld. 
Paul Klein was professor at the “Univer-
sité Libre de Bruxelles” where he hea-
ded the research department for manual 
therapies. He focuses on applied biome-
chanics, methodology and epistemolo-
gical questions in the area of osteopa-
thy and different other manual therapy 
methods. We could  get Paul Klein inte-
rested in the idea of our seminar, even 
if last year our usual “summer seminar” 

The interdisciplinary seminar for foot treatment is already a tradition in Japan. Every year physicians,  
pedorthists and physical therapists meet for the joint further education of the treatment of foot 
problems. Last year the Belgian biomechanic and osteopath Paul Klein was our guest who presented 
an introduction in biomechanics of human joints.

2 Paul Klein

focus. We impressively realized the far 
reaching consequences of this neglect 
in the course of the seminar.

But first it was about the fundamental 
strategy of bipedal locomotion. In order 
to understand that, Dr. Klein explained 
the difference between rolling and sli-
ding and the similarity of our gait with 
the movement of a caterpillar track.

But then also legs came into play.  
With the help of simplified model dis-
plays, step by step the basic function 
of the big joints from the pelvis down-
ward was explained to us. Here we  
also learned why two sticks as pendulum 
would not work for locomotion. Only  
with the shortening, for example in the 
knee joint, can a foot be swung forward. 
Klein explained also that locomotion  
allocated to several joints also plays an 
essential role in the shock absorption.

Hip, knee, ankle joint
Still the pendulum is one of the basic 
functions and this movement mainly 
takes place in the hip joint. Paul Klein 
showed us the movement options that 
can occur in three planes of this joint. 
With the help of sectional representa-

1 People from different professions attended the seminar in Tokio. 
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Finally we reached the peak of com-
plexity with the ankle joint. Two diago-
nally positioned movement axes with 
additional joint planes that develop ac-
cording to the position caused us quite 
a headache. The axes apparently are not 
in an ideal position for any of the mo-
vement directions and still result in or 
rather because of that in the sum of ide-
al mobility. Dr. Klein could demonstrate 
these complex coherences with the help 
of his brought along wooden foot model 
which has a long teaching history. Here 
also the focus was mainly on the trans-
versal plane, whereby the rotations can 
be explained as transfer functions.

That was exactly the topic of the last 
seminar block, the analysis of the entire 
“chain of movement” between foot and 
hip joint, from two directions: Top-down 
and bottom-up analyses.

The knowledge communicated by 
Paul Klein was extensive and complex 
and we certainly will need to look into 
it some more before we can integrate it 
in our daily work. But it was a valuable 
enrichment for all people participating 
concerning the understanding of the  
function of the human locomotor sys-
tem. The seminar was an ambitious 
challenge and doubtless a huge final 
piece for our puzzle.

Almost as a tradition, Dartfish suppor-
ted us with video technology, in order 
to transfer the various practical exerci-
ses and demonstrations to a screen. And 
again also this time the social aspect of 

tions he illustrated the effect of angle 
variations for example in the femoral 
neck on the foot and leg position or 
which effects the degree of the overlap 
angles have on joint stability and dege-
neration probability. Already with this 
joint we realized how the different com-
ponents transfer their effect cranially 
and also caudally. Also the function of 
individual important muscles was indi-
cated to us. With trials on preparations, 
Paul Klein could show during his time as 
a university professor how for example 
the rotation effect of the musculus piri-
formis transfers from the outside to the 
inside during extension or flexion. 

Klein also explained the movement 
of the knee joint in the sagittal plane - 
flexion and extension together with a 
gliding movement -  but then he went 
over to the movement in the frontal and 
transversal plane. He sensitized us to 
look at the overall construction of the 
leg, how for example forces  of the fe-
moral muscles operate on the knee joint 
diagonally, which rotation is possible 
in the transversal plane in the knee du-
ring step development and how there is 
a transfer function due to that between 
the lower leg and the thigh. In this con-
text Paul Klein indicated also the “mis-
takes” in the development of prosthe-
ses and ortheses that cannot describe all 
movements due to their construction. 
Only if all movement planes are taken 
into consideration, the technical treat-
ment seems to be really successful.

our event did not come up short; the in-
terdisciplinary communication during 
our small evening event was quite lively.

The next pieces for our puzzle have 
already been booked for the next years 
and we are hoping for a vivid participa-
tion once again. M

Clemens Hagen was trained as a pedorthist 

in Austria, France, Italy and Germany. He mo-

ved to Japan in 1996. Today he runs his own 

pedorthic workshop in Nagano. 

3 Hands on demonstrations were also part 
of the seminar.
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Help for people with a  
neglected disease

P E D O R T H I C S  I N T E R N AT I O N A L

Podoconiosis is a non-infectious type of elephanti-
asis. It is also called endemic, non-filarial elephan-

tiasis, “Mossy Foot” disease, elephant foot disease or 
“Morbus Price” disease. In 2011 the WHO included the 
disease officially as one of the most neglected diseases 
in the world.

Podoconiosis occurs in regions with special geolo-
gic and climatic factors. These are regions with red soil 
of volcanic origin, where the soil is rich in silicate and 
where there are seasonal rainfalls. These regions are in 
the highland of tropical Africa, in Central America and 
Northern India. 

Podoconiosis is caused by micro-particles in soils  
with high laterite of volcanic origin. These particles  
penetrate the intact skin of people walking barefoot 

and reach the subcutaneous tissue where they can lead 
to an inflammatory process. The legs swell, get infected 
and develop a strong odor.

In Ethiopia podoconiosis is a disease of the poor 
rural population. People walking barefoot and who 
are in contact with the volcanic soil in the highland 
are endangered. About one million of the four mil-
lion affected people worldwide live in Ethiopia. The 
disease not only leads to painful inflammations and 
immobility. Stigmatization, exclusion from the job 
market and all social contacts are often the conse-
quence.

Not every person walking barefoot in Ethiopia de-
velops podoconiosis. Also a genetic factor plays a role. 
The minority of the people walking barefoot with a ge-

MAIKE STELTER

Podoconiosis belongs to the most neglected diseases according to the World Health Organization 
(WHO). This type of elephantiasis mainly affects people who walk barefoot in endangered regions. 
Shoes play an important role in prevention and therapy, as our report from Ethiopia shows.

1 Dispensing shoes in the podoconiosis self-help group.
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What are the consequences of the disease?
Podoconiosis has manifold consequences for the pa-
tients and their families. On the one hand often eco-
nomic consequences develop: The afflicted persons 
cannot carry out their daily work and tasks within the 
family. Since for example employers are afraid of cont-
agion, many of the patients in addition lose their work 
and sink into poverty.  Studies show an average loss of 
the working power of 45 % per year due to the disease. 

On the other hand there are social consequences: 
The patients often live as outcasts. Reasons are the 
odor of the inflamed skin, but also lacking information 
about the cause of the disease. Once stigmatized by po-
doconiosis, the patients are discriminated, mainly for 
fear of infection. Some ascribe the disease to “witch-
craft” or a curse, others believe they will contract the 
disease when using the same wash bowls. This lack of 
knowledge often leads to a treatment of the patients 
as lepers:  Patients are too ashamed to go to churches, 
mosques and other social get-togethers. Children and 
adolescents do not go to school anymore, it is impos-
sible or extremely difficult for them to get an educati-
on. Nobody wants to marry into the affected families. 
Podoconiosis often is a “hidden disease”, because fami-

netic predisposition develops the inflammatory reacti-
on resulting in podoconiosis. 

Mostly the poor rural population is affected, mainly 
farmers, but also miners who have to work barefoot due 
to poverty. Shoes are an unaffordable luxury for most 
people living in the country. It is also difficult to find 
robust and resistant as well as completely closed shoes 
in the rural regions of Ethiopia.

What are the symptoms?
Podoconiosis is a disease that manifests itself by mas-
sive swellings of feet and legs. The disease is more fre-
quent in women and usually begins in the second deca-
de of a human life.

Often the initial symptoms are burning feet and legs, 
light swellings of the middle toes, itchy feet, myco-
sis and bacterial infections of the affected skin, rough, 
thick skin, sometimes with wart-like exostoses, grey 
colored skin and strong, unpleasant odor.

If nothing is done in the beginning, podoconiosis can 
advance. There are strong, painful swellings of the feet 
up to the knees, the inter-digital areas of the toes grow 
together and fever attacks and inflammations can occur 
as a consequence of inflammations of the lymphatics.

Postfach 61 45
D-58486 Lüdenscheid

www.brocksieper-gmbh.de
info@brocksieper-gmbh.de
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community-supported groups, information and en-
couragement to self-treatment, cost sharing and pro-
duction of local soaps, oils and shoes. This way an eco-
nomical project has developed that does not produce 
any new dependencies. Among others, nurses, a shoe-
maker, a bootblack, a lab technician, a cleaner, two spe-
cial education teachers and one person from the church 
administration belong to the team. 

Over the years three podo centers were founded in 
Western Ethiopia with the help of the association, in 
Chanka, ljaji, Tschallia. In these centers there are regu-
lar self-help meetings where people are told about the 
disease and its causes and about the treatment options. 
This way the (self-) stigmatization can be reduced. Ad-
ditionally the various steps of foot hygiene are carried 
out together and materials for the treatment of the feet 
are distributed. The state of the feet is documented in 
order to detect changes. In 2018 two more centers, in 
Dabasso and in Mettu, will be established. In these po-
do centers there is also a soap production and a soap 
sale, en element enormously important for the obser-
vance of the foot hygiene.

Since people afflicted by podo especially suffer from 
the social exclusion and stigmatization, Podo e.V. and 
local helpers carried out information campaigns in 
schools in order to inform children and adolescents 
about podo with the help of posters, flyers and lectu-
res. It is important to communicate that the patients 
are not to blame and that the disease is not contagious. 
Furthermore these campaigns have the aim to commu-
nicate to the pupils how they can protect themselves 
from podo and to do so in time before the first mani-
festation of symptoms. So far about 50,000 pupils could 
be reached. Due to the unrests in the last two years, the 
information campaigns had to be cut back, but in 2018 
they are going to be carried out once more increasingly.
More information about Podo e.V.: www.podoev.net M

lies keep the patients hidden in order to prevent humi-
liation by the community. Due to the fact that they are 
also rejected by the health care system of the gover-
nment, they are caught in their dilemma, without any 
hope for a way out. Without help they are predestinated 
to becoming the poorest of the poor.

How can podoconiosis be prevented?
The most important measure for the avoidance of the 
disease is to wear socks and protective, solid shoes, 
preferably made of stable leather. Prevention is also 
an enormously important starting point in the fight 
against podo.

If the first symptoms can already be seen, it is im-
portant to stop the progression of podoconiosis. This 
can be done by the daily washing of the feet with soap 
and water and the appliance of antiseptics and emolli-
ents. Also compression dressings lead to a continuous 
improvement of the symptoms.

The history of Podo e.V.
In 2011 Podo e.V., awas founded by people who ma-
de it their business to commit themselves to fight the 
foot disease in Ethiopia. All club members of Podo e.V., 
which is located in Germany, know the disease and peo-
ple afflicted by it through their trips to Ethiopia and got 
to know the local self-help structures already existing. 
Many members in Ethiopia used to suffer from podoco-
niosis themselves and would now like to support other 
people in their fight against the disease. This way we 
could find out very directly that not much is needed to 
fight podoconiosis.

The central person is our project manager Chris-
tel Ahrens, who lives in Ethiopia and in Germany and 
who coordinates the work of different teams in Ethi-
opia and who is the interface for the association. The 
work’s principles are the closeness to the basis through 

2 Giving instructions for a better foot hygiene 3 The team of Podo .eV. in Ethopia with project-manager 
Christel Ahrens (center).
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Shoes for “podo”-feet
In 2014 a shoemaker’s shop was estab-
lished in ljaji, where Getu Yasin and his 
four co-workers produce high-quality 
shoes designed for the special require-
ments of podo patients. All materials for 
the shoes are from Ethiopia. Due to do-
nations to Podo e.V., these shoes can be 
given to women with podo at a reduced 
price at the podo centers.
Getu Yasin is not officially trained as a 
shoemaker. In Addis Abeba, the capi-
tal of Ethiopia, such a training exists, 
but apprentices are required to have 10  
years of school education for that. Getu 
Yasin however only could go to school 
for seven years. He made a living as a  
listro (shoeshine boy) for a lengthy  
period of time and also made small shoe 
repairs in doing so. In five different shoe-
maker’s shops he made short internships 
– usually only a day – and learned a lot 
about shoemaking. Basically Getu Yasin 
learned by doing.
He has enormous craftsmanship and was 
able to start on his own to measure the 
big feet of podoconiosis patients and to 
trace on paper the circumference of the 
forefoot at two spots and then the cir-
cumference of the foot when it treads. 
Most shoes are costum-size. He worked 
out and manufactured himself the molds 
for the sizes 46-48. It proofed to be dif-
ficult to get the right material for the 
soles of the shoes, since colleagues of-
ten do not want to talk about their trade 
secrets. Other than that he uses leather 
that is used for shoemaking, of which 
there is a lot in the country. He does the 
purchasing by himself, all products can 
be bought at the big market in the capi-
tal, the Merkato. The material costs per 
shoe are currently about 5 Euros per pair.
Initially everything was hand-made, me-
anwhile the association owns a leather 
sewing machine, a furnace to heat up the 
soles, a sanding machine to roughen up 
the leather and some other machines. 
This makes the production of the about 
1000 pairs easier that Getu Yasin and his 
co-workers produce per year.

4 Getu Yasin is a mostly self trained 
shoemaker who produces shoes to prevent 
podoconiosis and shoes for patients with 
podoconiosis.

5 Getu Yasin’s workshop

6 A recently acquired leather sewing 
machine makes the production much 
more efficient.

7 All materials for the shoes are from 
Ethopia. 
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Practical implementation of biomechanics 
in the field of orthopedic footwear

M E D I C I N E  & T E C H N O LO G Y

Thomas Stief works in human moti
on science and psychology of sports  

at Justus Liebig University in Gießen, 
Germany. In the first part of his ful
ly booked workshop with an internatio
nal audience he explained the basics on  
both biomechanics and orthotic foot
wear. Especially because work is diffe
rent in the participating countries and 
the approach is not uniform, it was very 
useful for the audience to come to a 
common base for the second part. 

Before he immersed in the topic, Tho
mas Stief raised the question why bio
mechanics are so interesting for the field 
of footwear technology. He quoted Ben
no Nigg et al, who wrote in 1994: “Bio
mechanics is the science that examines 

forces acting upon and within a biolo
gical structure and the effects produced 
by such forces.” As pedorthists and shoe 
specialists try to optimize standing and 
walking for their patients, they want to 
influence biomechanics by orthopedic 
footwear, Stief explained. “All different 
types of products are the same in one re
spect: you and me want to achieve treat
ment objectives”. For him these objecti
ves are pain relief, stress relief, manage
ment of deformities, changing the cour
se of motion, management of abnormal 
neuromuscular function and stimulation 
of the motorsensory feedback. “If you 
want to achieve these objectives with 
any kind of orthopedic products, you ha
ve to know biomechanics”, he concluded.

BY KATHRIN ERNSTING

During the 4th ORTHOPÄDIE SCHUH TECHNIK – International Trade Fair and Congress in Cologne  
in 2017, Thomas Stief, responsible for the biomechanics department at the University of Gießen,  
Germany, offered a workshop where biomechanics met practical implementation. He focused on a 
special and very common shoe modification: rocker soles.

1 The seminar attracted an international audience and was fully booked.

Explanation of biomechanic terms
In the theoretical introduction he diffe
rentiated the most important concepts 
such as mechanics, kinematics, dyna
mics, statics and kinetics.

Mechanics can be divided in kine
matics, described as the study of obser
ved motions without regard of circum
stances causing them, and dynamic,  
described as the study of motion and its 
relation to forces and moments. Stief 
described statics as the study of equili
brium and its relation to forces and mo
ments, whereas kinetics is the study of 
motion and its relation to forces and 
moments. 
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(toe only) rocker sole with cushioning 
in the metatarsal region, forefoot (toe  
only) rocker sole with impression for 
the distal phalanx 1, mid foot rocker  
sole, heel to toe rocker sole (rocker bot
tom sole) and tip rocker sole.

The general biomechanical effects 
are the compensation of lost motion in 
the foot or ankle joints related to pain, 
deformity, or stiffness, resulting in an 
overall improvement of gait and relie
ving bending of the joints and relieving 
pressure in some area of the plantar tis
sues. “We want to manage the deformi
ties, maybe we want to reduce the stiff
ness, or we want to improve the gait – 
that’s what you should control with the 
different kinds of measurement sys
tems.”

To illustrate this with the example of 
the rocker sole, Stief first explained a ty
pical construction of individualized ro
cker soles. For each of the above men
tioned different rocker soles you first  
use different positions and angles and 
secondly different kinds of rocker sha
pes. The third difference is the distan
ce between the tip of the shoe and the 
ground. “All of these three different con
struction details have to be individua
lized to the special problem of the in
dividual requirements”, Thomas Stief 
claims. For this individualization the pa

When talking about treatment objecti
ves, terms like load, stress and loadbea
ring capacity come into play. Load, Stief 
explained, is the totality of all determi
nable influences, which have an external 
effect on structures or persons; Stress is 
the individual reaction of a structure or 
person, e.g. the load that is measurable 
by changing various physiological para
meters. He introduced the participants 
to two typical types of stress: force and 
torque. “Nobody can see force, but it can 
be measured and you can tag the effects 
of forces as deformities or acceleration.” 
Loadbearing capacity is the highest 
load intensity up to which a structure or 
person can be loaded without incurring 
limitations, discomforts as well as rever
sible or irreversible damage.

“Pressure is the result of forces and 
bending is the result of moment and tor
que”, Stief declared. The further presen
tation focused on bending stress and 
compression stress, because these kinds 
of stress can be detected with different 
types of measurement systems.

“If you have a problem – pathologies 
or pain – you want to change the loa
dings, bending or torsion”, Thomas Stief 
explained the concept of designing or
thotic footwear. To have a closer look at 
the possibilities of a shoe modification 
he showed torque at the ankle joint du

3 The Adidas Samba shoe model was modi-
fied with a rocker. Material properties of the 
modifications are EVA with SH 40A – SH 60A.

2 Changing of only one condition per measurement is essential to compare two conditions. In 
this case the scientists around Stief measured the bending load during gait cycle without rocker, 
with rocker and with a control rocker to exclude stiffness of the used material as responsible 
parameter. It becomes clear that it is the rocker which reduces plantarflexion and dorsiflexion. 

ring the gait cycle in prefabricated foot
wear. For a better understanding it was 
important for him to represent the dif
ferent types of (bio) mechanical stress 
like compression, bending, torsion, she
ar or tension. With many diagrams and 
curves he illustrated his explanations 
and the differences over the phases of 
the gait cycle. 

Implementation of rocker soles
After the theory, the talk went on to 
the practical implementation of the 
treatment objectives of orthotics and 
orthopedic footwear. Thomas Stief 
deepen ed individualized rocker soles as 
an example.

“We want to relief mechanical stress 
which means we want to relief plantar 
pressure or reduce bending stress with 
rocker soles”, Stief said. Rocker soles are 
one of the most common footwear mo
difications prescribed. The basic functi
on is to rock the foot during stance phase 
without bending foot and shoe. The type 
of the rocker sole varies with the clinical 
treatment objectives, related to the pa
tient’s individual foot problem. There is 
a wide range of rocker soles you can use 
and with each one you want to achie
ve different treatment objectives. These  
types of rocker sole modifications are 
forefoot (toe only) rocker sole, forefoot 
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treated”, he emphasized and pointed out 
that there is no relation between pressu
re and bending. “If you want to change 
bending, you have to control it with a 
system where you can detect the effects 
of changing bending and if you are in
terested in changing pressure, you have 
to use pressure measurement systems”.

Another important note from Tho
mas Stief was to not measure the first 
step during gait because you have acce
leration during start. It is better to start 
measurement after the second step. “Al
so you have to record enough gait cy
cles”, he said. The simple rule: The mo
re gait cycles you have, the more signi
ficant the result you get is. In 2011 Arte 
et al. found that you have to record and 
analyze at least twelve gait cycles. 

If you want to compare two condi
tions, you have to measure under the sa
me conditions, e.g. with the same gait 
velocity, the same numbers of recor
ded and analyzed gait cycles and so on.  
Changing of only one condition per 
measurement is also essential. If you 
want to compare the shoe without modi
fication with the same shoe with rocker 
sole you must not change the insole or 
something else at the same time.

“Concluding you can say that orthotic 
footwear modifications have to be desi
gned and manufactured to meet the cli
nical needs of the individual user”, Tho
mas Stief finished. “If you want to get 
the optimal treatment with adaptions 
to orthotic footwear, the only possibili
ty is to track the treatment objectives in 
a clear way.” Biomechanical competen
ces as well as technical and orthopedic 
skills play an important role in their for
mulation and implementation in daily 
practice. M

tient´s footprint is used as a guideline. 
For all variations it is important that the 
mid stance length of the shoe ensures 
balanced standing and walking. 

“You cannot change the ground reac
tion force because the person will not 
lose mass. What you can change is the 
distance between the ground reaction 
force and the center of pressure”, Tho
mas Stief summarized the objective of 
all variants.

To make it more visible, he talked 
about his own experience. In a study he 
and colleagues measured shoes and mo
dified shoes with rocker, without rocker 
and with control rocker (same material, 
different shape). This third model came 
in use because the stiffness of the ma
terial might be the reducing factor. The 
researchers wanted to exclude that. The 
output of the research was that you can 
clearly see that the rocker shape reduced 
bending stress during the late stan
ce phase of gate – not the material pro
perty. That means stiffer material itself 
does not reduce dorsal extension stress 
at MTP I.

At the end of his remarks on this sub
ject Thomas Stief gave the audience an 
important hint: “All of you know that if 
you want to rock the foot you have to al
so adapt or compensate the height of the 
heel on the other, contralateral side!” It 
might be necessary to compensate the 
contralateral side by a rocker sole, too, 
to achieve a symmetrical gait.

Evidence and research
There is evidence for the effect of indi
vidualized rocker soles. Several authors 
mention that the classical rocker cons
truction is a good treatment for several 
kinds of problems at the forefoot and the 
ankle joint. Hutchins et al. said 2009 that 
“…for reducing inshoe pressure the ro
cker outsole is one of the most effective 
footwear design”. In 2000 Van Schie et 
al. concluded that “…the apex position 
may need to be individually adjusted to 
maximize offloading” and Chapman et 
al. found in 2013 to “…reduce plantar 
stress, like plantar pressure in patients 
with Diabetic Foot Syndrome”. In the 
same year Vogelbusch et al. saw that 
“…bending stress could be significantly 
reduced at MTP I and MTP V by using 
a customized rocker sole construction 
compared to a neutral shoe and a con
trol condition.”

Thomas Stief also does research on 
this topic. With his colleagues he did 
a study with the measurement sys
tem “vebito” he presented in Colog
ne: “We checked the bending stress at 
MTP I by using the insole system whe
re you can detect bending and torsion 
with the three different kinds of shoes.” 
For practical insights, the comparison, 
which was done in the study, was recre
ated live. The participants could cont
rol the effect of the rocker sole Stief had 
brought along, compared to a not modi
fied shoe.

Tackle it practically
Again, there were tips from the spea
ker: “If you want to check the effect of 
the footwear modification, you have to 
define which kind of these different me
chanical stresses should be influenced or 

4 The participants of the workshop were 
interested in the application of the measu-
ring system Thomas Stief used for detecting 
bending and torsion with and without a 
rocker sole.
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IVO World Congress 2018 in Toronto
The Pedorthic Association of Cana-

da (PAC) is hosting The IVO World 
Congress 2018. More than 500 Pedort-
hists, Orthopedic Shoemakers, Ortho-
tists, Podiatrists, Chiropodist, Physical 
Therapists,Biomechanists and others 

concerned with lower extremity therapy  
will gather in Toronto, Canada on April 
12 - 14, 2018.

The IVO World Congress is an inter-
national educational event known for 
bringing together some of the best key-

note, plenary and workshop speakers 
from around the world. For more infor-
mation please visit www.IVO2018.com 
(Please also see pages 6/7)

OT-World 2018: Digitalisation & Evidence 
At the OT World-Congress – 15 to 18 

May 2018 in Leipzig, Germany – or-
thotists and prosthetists, pedorthists 
and engineers, doctors and therapists 
from all over the world are brought to-
gether to share improved care options 
for the benefit of patients.

Speakers from the industry, the skilled 
trades, the academic, scientific and me-
dical communities ensure that the agen-

da is set for treatments using modern 
aids, prostheses and orthoses. With over 
20,000 visitors from more than 80 coun-
tries and some 550 exhibitors, OTWor-
ld in Leipzig is the world‘s leading trade 
fair for prosthetics, orthotics, orthopae-
dic footwear technology, compression 
therapy and technical rehabilitation. Is-
sues relating to the use of evidence and 
digitalisation in treatments using me-

chanical aids will come under particular 
scrutiny at the next event. Both at the 
World Congress and in the international 
trade fair, OTWorld will, under the over-
all notion of Orthopaedics 4.0, throw the 
spotlight on important developments, 
trends and challenges. 

For more information please visit 
www.ot-world.com. 

www.schein.de

Corrective socks

Germany since 1879

• Wearing time = therapy time
• The socks can be worn inside all shoes
• No irritation of the skin in comparison to taping

Hallux Valgus      Hammer and claw toes      Skewed �atfoot
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Talking with…

Q U E S T I O N N A I R E

Journey
I grew up in a small village in Germa-
ny and my apprenticeship as an ortho-
paedic shoemaker took place twenty 
minutes away from my parents’ place. 
When I finished, I received an award for 
second place in the 1999 state graduati-
on competition. Upon completion of my 
apprenticeship, I changed companies. 
In 2006, I passed the supplementary ex-
am to achieve the status of the German 
state-recognised Podologe (Podiatrist). 
Until here, I lived and worked all my live 
in the beautiful Sauerland region of Ger-
many but that was about to change. 

In 2009, I had the opportunity to work 
in Australia. Initially planned for 2 ye-
ars, I fell in love with the country and 
applied for permanent residency. A new 
country has new rules. I retrained and 
qualified as an Australian Certified Pe-
dorthist CM. 

In 2013 I was elected onto the board of 
the Pedorthic Association of Australia. I 
like sharing my experience and became 
involved in providing training as part 
of the Australian pedorthic certificati-
on educational program. Subsequently 
I participated on the certification panel 
for the Medical Grade Footwear Pedort-
hic Register. Trying to continually de-
velop myself further, I obtained a Certi-
ficate in Small Business Management in 
2015. I then stepped up more and more 
into the manager position at Footpower. 

For the last few years, I have been 
Chairperson of the annual Pedorthic 

On a laboratory day, I check if work 
has been done for the next days and al-
locate work to my colleagues. Once my 
managerial work is done I like to dive 
right into it hands on. 

Coffee and lunch breaks are times for 
socialising and discussing work matters 
with colleagues. The quieter time af-
ter 5pm, I use for preparing, answering 
emails and writing ever increasing re-
ports and correspondence for 3rd par-
ties. 

Conference calls of the Board of Ma-
nagement and other association work is 
also reserved for the evening hours. Af-
ter work I may stroll down to the beach 
to enjoy the sunset or a swim in the surf.

What I like about the pedorthic pro
fession is the variety and diversity. The-
re are so many different aspects. On the 
one hand, I see a broad variety of pati-
ents such as children with cerebral pal-
sy (CP), professional rugby players and 
patients with diabetic or post-polio con-
ditions. On the other hand, I can design 
and make shoes, produce orthoses, per-
form shoe modifications and look after 
students on placement. All with an in-
creasing amount of responsibility and 
accountability. The position of the cer-
tified pedorthist in Australia has grown 
substantially in recent years. 

For me it is important to use my 
God-given talents for the benefit of 
others. As a Pedorthist, I can make a sig-
nificant difference in people’s lives. M

Name: Katrin Wegener

Date of Birth: 22 July

Profession: Certified Pedorthist Custom Maker, 
Australia; Orthopaedic Shoemaker,  

Germany; Podologe, Germany

Place of Residence: Sydney, Australia

Company and Position: Shoetech Pty Ltd trading  
as Footpower, Manager;  

Pedorthic Association of Australia, President

Symposium in Australian and became 
President of the Association in Decem-
ber 2017.

I am convinced that my profession 
was predestined. However, I didn’t know 
that when I was young. In my last year 
of high school, I went to an informati-
on centre for high school graduates and 
completed an aptitude test of my likes 
and dislikes. The best matches were op-
tometrist, interior designer, orthopaedic 
shoemaker or jewellery maker. 

My grandfather was a bespoke shoe-
maker, and this struck a chord with me, 
even though he died when I was only ten 
years old. It is probably in my genes! 

I found out years later that my pat-
ron saint, St Katherine of Alexandria, is 
the patron saint of shoemakers and tan-
neries. Additionally, my birthday saint, 
St Mary Magdalene, looks after feet.  
With double support, it must be the 
right profession!

A typical day in my profession be-
gins at around 8.30am with starting the 
computer and getting equipment ready 
for the day. If it is a clinic day, patient 
appointments usually start at 9:00am. 
Working in Australia is highly indepen-
dent, and one must develop his/her own 
treatment plan. Often, we only have a 
diagnose on a referral and nothing el-
se. At times we get not even a diagno-
sis, but a patient may find out about us 
from a friend. It is usually up to us to de-
cide on what to do, including on when 
to refer on. 
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BY WOLFGANG BEST

Australia‘s new guideline on footwear
for people with diabetes

Long term complications in people 
themselves with diabetes frequent-

ly manifest in foot problems. Diabetes is 
the primary cause of nontraumatic am-
putation in the Western World. The use 
of appropriate footwear among patients 
with diabetes mellitus and those with 
diabetic foot problems is an important 
part of an overall treatment program. 

In 2013, the Australian Diabetes Foot 
Network published one of the first nati-
onwide practical guidelines on the pro-
vision of footwear for people with dia-
betes [16]. Since this publication, pivo-
tal new studies [9, 17–30] and interna-
tional guidelines [10, 14, 15] have been 
pub lished on footwear for people with 
diabetes. This new literature provides a 
stronger evidence-base for the effective-
ness of footwear in ulcer prevention for 
people with diabetes, new data-driven 
directions for the prescription of foot-

An international working group has updated the Australian guideline on footwear for people with 
diabetes. For the update the authors reviewed new footwear publications, (inter)national guidelines, 
and consensus expert opinion alongside the 2013 Australian footwear guideline.

wear, and new evidence on the import-
ance of adherence to wearing footwear  

For the development of the guideline 
the authors followed the classification 
of the National Health and Medical Re-
search Council (NHMRC) which divides 
people with diabetes in three categories: 
Low-risk of foot ulceration; intermedi-
ate-risk of foot ulceration; high-risk of 
foot ulceration.

On this basis 10 key recommendations 
were formulated to guide health profes-
sionals managing people with diabetes 
in choosing the most appropriate foot-
wear for the person’s specific foot risk 
needs (see box). The authors do not only 
give recommendations but also provide 
the rationale which is based on the best 
available evidence from contemporary 
studies investigating footwear interven-
tions, international guidelines and ex-
pert opinion. 

The authors also stress the importan-
ce of foot screening to identify risk fac-
tors at an early stage and that the speci-
fic footwear requirements are closely re-
lated to an individual’s foot risk status. 
Not only the physician has to know the 
risk status. The patients too need to be 
aware of their risk status. Early educati-
on on the importance of adequate foot-
wear for foot health is important for all 
people with diabetes to ensure the foot-
wear is being used.

The updated Australian guideline 
provides a comprehensive overview of 
all aspects concerning the footwear for 
people with diabetes. The fact that the 
guideline is based on the best availab-
le evidence might make it a model for 
others countries who are seeking for 
guidelines to improve the provision of 
footwear for patients with a diabetic 
foot syndrome. M

For all people at-risk of foot ulceration
1  Advise people with diabetes to wear footwear that fits, protects and accommodates the shape of their feet.
2  Advise people with diabetes to always wear socks within their footwear, in order to reduce shear and friction.
3  Educate people with diabetes, their relatives and caregivers on the importance of wearing appropriate footwear  

to prevent foot ulceration

For people at intermediate- or high-risk of foot ulceration
4  Instruct people with diabetes at intermediate-or high-risk of foot ulceration to obtain footwear from an appropriately trained 

professional to ensure it fits, protects and accommodates the shape of their feet.
5  Motivate people with diabetes at intermediate- or high-risk of foot ulceration to wear their footwear at all times, both indoors 

and outdoors.
6  Motivate people with diabetes at intermediate- or high-risk of foot ulceration (or their relatives and caregivers) to check their: a) 

footwear, each time before wearing, to ensure that there are no foreign objects in the footwear, or penetrating, the soles, b) feet, 
each time their footwear is removed, to ensure that there are no signs of abnormal pressure, trauma or ulceration

7  For people with a foot deformity or pre-ulcerative lesion, consider prescribing medical grade footwear, which may include 
custom-made in-shoe orthoses or insoles.

8  For people with a healed plantar foot ulcer, prescribe medical grade footwear with custom-made in-shoe orthoses or insoles 
with a demonstrated plantar pressure reducing effect at the high-risk areas.

9  Review prescribed footwear every three months to ensure it still fits, protects, and supports the foot for people with diabetic 
foot ulceration.

10  For people with a plantar diabetic foot ulcer, footwear is not specifically recommended for treatment; prescribe appropriate off-
loading devices to heal these ulcers.

Reference:
Jaap J. van Netten, 
Peter A. Lazzarini, 
David G. Armstrong, 
Sicco A. Bus, Robert 
Fitridge, Keith Har-
ding, Ewan Kinne-
ar, Matthew Malone, 
Hylton B. Menz, By-
ron M. Perrin, Klaas 
Postema, Jenny 
Prentice, Karl-Heinz 
Schott and Paul R. 
Wraight: Diabetic 
Foot Australia guide-
line on footwear for 
people with diabe-
tes; Journal of Foot 
and Ankle Research 
(2018) 11:2
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Recent studies on the diabetic foot syndrome

What is the impact of various pedorthic off-loading 
measures within the treatment of the diabetic 

foot syndrome? What are the biggest risk factors for ul-
cer recurrences? These are some of the questions that 
recent studies on the diabetic foot syndrome deal with. 

How effective are adjustments in custom-made 
shoes?
This prospective study examines the effect of modifica-
tions of custom-made shoes of diabetic patients suffe-
ring from peripheral neuropathy and who at the same 
time had a recently healed plantar ulcer.

Patients and methods  
85 persons with diabetic neuropathy and a recent-
ly healed plantar foot ulcer participated in the study. 
With the help of plantar pressure measurements in the 
custom-made shoe, the effectiveness of an executed 
modification of the respective shoe was tested in in-
tervals of three months. The shoe was modified if the 
pressure values were 200 kPa (Measuring system: Pedar 
x, Novel) and more.

Results 
It turned out that all modifications of the shoes signifi-
cantly reduced the maximum pressure in the target re-
gions, compared to the pressures before the modifica-
tion (from -6.7 percent to -24.0 percent, p<0.001). The 
metatarsal heads were the most affected ones.

The most effective single measures were the repo-
sitioning of an existing support of the metatarsalia in 
the shoe’s inner sole (-15.9 percent maximum pressure 
reduction), the fixing of local cushions in the inner so-
le (-15 percent) and the replacement of the inner sole’s 
surface with Plastazote (-1.2 percent). The most effec-
tive combined measures were a new Plastazote-surfa-
ce of the inner soles, combined with a trans-metatarsal 
support (-24 percent maximum pressure relief) or with 
a local cushioning (-22 percent).

Conclusion 
It could be seen that high risk regions of the foot in 
diabetic patients with neuropathy and recently healed 
plantar foot ulcers could be offloaded significantly  
with the adjustment/modification of custom-made 
shoes and their footbeds. The results shall also pro-
vide data for the manufacturing and checking of 
custom-made shoes for diabetic patients. In the fu-
ture custom-made shoes and footbeds should consider 
constructions and materials that demonstrably reduce 
pressure. Maximilian Spraul

References
Arts ML, de Haart M, Waaijman R et al.: Data-driven di-
rections for effective footwear provision for the high-
risk diabetic foot. Diabet Med. 2015 Jun;32(6):790-7
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sistent redness above protuberances. The patients were 
re-examined over a period of 15 months.  

Results
20 patients out of the 150 randomized patients did not 
receive any intervention, mainly due to the relatively 
long period between prescription and delivery of shoes 
and footbeds. So 10 out of these 20 patients had an ul-
cer recurrence before they received the footbeds.

All in all 66 patients in the intervention group and 
64 patients in the control group could be examined  
throughout the whole study period. Concerning the 
footbeds of the control group, 59 percent of the foot-
beds were retrocapital supports and 33 percent off-loa-
dings in the metatarsal area, according to the requests 
of the prescribing physicians. 100 % of the footbeds in 
the intervention group were modified. 

The primary final point, ulcers and non-ulcerative 
foot lesions after 15 months showed less recurrences 
in the intervention group, but this was not significant 
(p=0.13). Ulcerations occurred however significantly 
less frequently in the intervention group (9.1 percent, 

Influence of production method of  
footbeds on ulcer recurrences
Background
Recurrences of plantar neuropathic ulcers occur ex-
traordinarily often. Several measures are taken as a 
prophylaxis of a recurrence, like regular removals of 
calluses, prescription of special shoes and especially 
the treatment with footbeds. But the effectivity of most 
of these measures has hardly ever been examined in 
controlled studies.

Question  
What influence does the production method of foot-
beds have on the recurrence frequency of neuropathic 
plantar pressure ulcers beneath the metatarsal heads? 

Patients and methods  
In this single-blinded multicenter randomized study, 
150 patients with recently healed neuropathic plantar 
ulcers were included. The study was carried out in 11 
outpatient clinics for diabetic feet in the USA. 

Included were patients whose plantar ulcer had  
healed at least a week ago, but not longer than four 
weeks ago. Also a plantar peak pressure in the ulcer 
area of more than 450 kPa (measuring system: Novel, 
Emeld D Plattform) was necessary to be included in the 
study. All patients showed a peripheral diabetic polyn-
europathy with lacking sensitivity for a 10g-monofila-
ment. 47 % of the ulcers were located beneath metatar-
sal head 1,  17 % beneath metatarsal head 2, 9 percent 
beneath metatarsal head 3,  9 percent beneath metat-
arsal head 4, and 17 percent beneath metatarsal head 5.

All patients received three pairs of non-custom-ma-
de shoes with sufficient space for footbeds, but without 
sole stiffening.

In the control group patients received a foam print of 
the foot that was sent to acknowledged non-local ma-
nufacturers together with information and special re-
quests from the physician, such as specific offloading of 
the ulcer region or retro-capital truss pads. 

In the intervention group the foam print was scanned 
digitally and used together with the plantar foot pres-
sure measurement, in order to produce a footbed in a 
computer-aided design and production process, gua-
ranteeing a special offloading of the metatarsal heads.

All patients additionally received a simple house 
shoe with a flat, 9.5 millimeter footbed. But they we-
re told to only wear these shoes occasionally and to use 
the shoes with adjusted footbeds also at home.

The study’s primary endpoint was the combination of 
recurrent ulcers and non-ulcerative foot modifications. 
These were defined as hemorrhages in calluses or a per-
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of ulcer recurrences will be probable, this way also the 
costs could be reduced significantly. Maximilian Spraul
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Risk factor for ulcer recurrences in  
patients with neuropathy
Background
Recurrences of plantar neuropathic ulcers are extre-
mely frequent, with foot deformities, pressure load and 
psycho-social factors being essential risk factors there-
for. Various measures are used as  recurrence prophyla-
xis such as regular removals of calluses, prescriptions 
for special shoes and especially the treatment with 
footbeds. Up to now there are only very few studies that 
allow a quantification of the impact of the single fac-
tors on the risk of a re-ulceraction. 

Question
In line with a prospective study on the effectiveness 
of treatments with shoes as recurrence prophylaxis  of 
neuropathic plantar pressure ulcers, different risk fac-
tor for ulcer recurrences should be examined, such as 
the extent of the foot deformity, the existence of cal-
luses, the pressure load of the foot when walking ba-
refoot and when walking in prescribed shoes, the daily 
walking distance and its variation as well as the actual 
wear period of the prescribed shoes.

Patients and methods
In this multicenter, randomized study 171 patients  
with a recently healed, neuropathic plantar ulcer were 
included. The study was carried out in 10 outpatient 
centers for diabetic feet in the Netherlands. Included 
were patients that had a healed plantar ulcer in a peri-
od of less than 18 months before the beginning of the 
study. All patients had a peripheral diabetic polyneu-
ropathy, proven with the help of a 10g-monofilament 
and a vibration test. The follow-up examination period 
was 18 months. 

All patients received ready-made or custom-ma-
de special shoes with custom-made footbeds. Initially 
the pressure load was measured when walking barefoot 
(E-med, Novel, Munich) and every 3 months the dyna-
mic pressure load in the prescribed shoes (Pedar, Novel) 

6 out of 66 patients) than in the control group (25 
percent, 16 out of 64 patients). At the time “6 months 
after the treatment with foot beds” the primary final 
point and also the occurrence of ulcers was significant-
ly different, in favor of the intervention group. A higher 
plantar pressure was a significant predicator for the oc-
currence of an ulcer recurrence. 

Conclusions
The authors deduce from their data that foot beds, in 
the manufacture of which the foot shape and the plan-
tar pressure measurement are considered, are signifi-
cantly better suited for the avoidance of ulcer recur-
rences than the standard produced foot beds with the 
help of foam print and modification requests from the 
physicians. Non-ulcerative lesions, like hemorrhages 
in calluses, were not reduced. This could be due to the 
regular removal of calluses or there are other reasons 
for it. The risk of an ulcer recurrence occurred relati-
vely early, for most ulcers in the first 6 months. These 
data showed that well done foot beds are an effective 
measure for the recurrence prophylaxis of neuropathic 
plantar ulcers. 

Comment
This interesting study from the USA and the study from 
the Netherlands by Sicco Bus published in 2013 show 
that foot beds that are manufactured under the consi-
deration of the plantar footprint are superior to con-
ventional footbeds according to a pure foam print.

The production methods of footbeds in the USA dis-
tinctly differ from the ones made in a hand-crafted way 
in Germany.  In the USA the footbeds are usually manu-
factured by few “industrially” working producers accor-
ding to the foam print. The authors point out in their 
discussion that they deliberately did not examine the 
effectiveness of their computer-assisted production in 
comparison to the hand-crafted production. There are 
also no respective studies. The value of hand-crafted 
footbeds is therefore not clearly proven. The authors 
claim that such a study would be very interesting, since 
hand-crafted footbeds are much more expensive. 

According to my personal experience with German 
hand-crafted footbeds, these are often very effecti-
ve, especially if there is an intensive cooperation bet-
ween the physician and the pedorthist. Still we often 
see hand-crafted diabetic-adapted footbeds that do not 
give the impression that a special adaption to the foot 
was carried out. According to the existing studies from 
the Netherlands and the USA a pressure measurement 
for the proof of effectiveness is necessary as a matter of 
routine. And if we then succeed in getting the patients 
to wear the footbeds regularly, a significant reduction 
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was measured. The actual wear period of the shoes was 
measured with the help of a sensor fixed in the shoe (@
monitor, Academic Medical Centre, Amsterdam). The 
number of daily steps was detected over the same pe-
riod of time with an activity monitor (Step-Watch, Or-
thocare, Oklahoma City).  

Furthermore multiple demographic and disease-spe-
cific factors were collected. The existence of foot de-
formities was also collected and classified as not exis-
ting, slight, moderate or severe according to the severi-
ty. Non-ulcerative foot lesions such as calluses, blisters 
and dermatorraghias were collected initially and every 
three months. Additionally the frequency of podiatric 
treatments was documented during the follow-up exa-
mination. The patients received a follow-up examina-
tion over a period of time of 18 months. The primary 
final point was the occurrence of a plantar ulcer. Lo-
gistic regression analyses were carried out, in order to 
detect independent risk factors for the occurrence of 
plantar ulcers in this high risk group. Additionally a se-
cond analysis followed considering those patients that 
had an ulcer recurrence at the spot of the healed ulcer.

Results
Of the 171 patients, 71 developed a plantar foot ul-
cer, after a median period of time of 5.1 months 
(25–75-percent-quartile, 2.8–9.4 months). 41 of 71 ul-
cers developed as a consequence of unnoticed repeti-
tive pressure load in the area of the earlier ulcer. They 
occurred already after a median period of time of 3.9 
months (2.5 – 8.9 months). 

Of the patients who developed an ulcer, 45 percent 
showed non-ulcerative lesions when they were inclu-
ded in the study, whereas this only occurred with 18 
percent of patients who did not develop an ulcer. Wi-
th ulcer recurrences at the same localization this dif-
ference was even stronger with 63 percent versus 15 
percent. In 23 of the 71 ulcers a non-ulcerative lesion 
was seen at the spot where there was an ulcer detec-
ted during the next follow-up examination. In the mul-
ti-variant analysis the existence of non-ulcerative lesi-
ons was the biggest risk factor with an odds ratio (OR) 
of 9.06 percent (95 percent CI, 2.98-27.57). The longer 
existence of a pre-ulcer also was a significant risk fac-
tor, but only with a low OR of 1.03.

A significant factor that protected against the de-
velopment of an ulcer was a high variability of the daily 
walking distance OR 0.93.

With the 41 ulcer recurrences at the same spot also 
the non-ulcerative lesions were the strongest risk fac-
tors (OR 10.95), apart from that also increased pres-
sure when walking barefoot was significant (OR 1.11). 
Protective from an ulcer was again a high variability 
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studies suggest that adherence to footwear and insoles 
which offload the foot is associated with the preventi-
on and healing of diabetic foot ulcers. However, little 
is known about the long-term course of adherence in 
patients at risk for diabetic foot problems. 

Method: In this study a temperature sensor was in-
corporated into the specialized footwear of patients 
with type 2 diabetes after their first plantar ulcerati-
on. The wearing time was monitored by measuring the 
temperature inside the footwear every 15 minutes. 26 
patients with a mean observation time of 133.5 days 
could be analyzed. 

Results: Mean wearing time of diabetic footwear was 
between 4.2 and 3.6 h/day. But data analysis showed, 
that on 51% of the days patients did not wear their 
footwear at all. A closer look at the data revealed that 
adherence to the footwear dropped after a couple of 
weeks. Men achieved a mean time of adherence of 30.5 
weeks, while women only achieved 14 weeks. The mean 
time of adherence was 27.5 weeks.

Conclusions: The results suggest that the overall  
wearing time was rather low as patients have only worn 
their footwear for about 4 hours a day and did not put it 
on at all on more than 50 % of the days. As footwear can 
only help reduce stress on tissue when it is worn, the 
authors conlude that the long term effect of diabetic 
footwear can be questioned. However, no reulceration 
occurred during the observation period.

Commentary:
This study shows that adherence is not an “add on” 
but should be in the center of attention when provi-
ding specialized footwear for people with diabetic foot 
problems. Further investigations should also focus on 
reasons for adherence and non-adherence. Achieving 
better adherence is a challenge. Education on the im-
portance of adequate footwear that incorporates perso-
nal perceptions, values and experiences of the patients 
will play an important role in this task. 
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Ehrmann Dominic, Spengler Monika, Jahn Michael, Dipl, 
Niebuhr Dea, Haak Thomas, Kulzer Bernhard, Hermanns 
Norbert: Adherence Over Time: The Course of Adheren-
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sed by a Temperature Sensor.
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December 27, 2017
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of the daily walking distance (OR 0.91), but the main 
effect was the regular wearing (>80 percent) of effec-
tive shoes, reducing the peak pressure to < 200 kPa  
(OR 0.43).

Conclusions 
The authors conclude from their data that calluses, 
dermatorraghia and blisters are highly significant for 
the prediction which patients develop a foot ulcer. The 
regular wearing of effective shoes on the other hand 
reduced the risk of an ulcer recurrence by about 50 
percent. These data show that well manufactured foot-
beds are an effective measure for recurrence prophyla-
xis of neuropathic plantar ulcers. A regular screening 
for non-ulcerative skin lesions has a high sensitivity to 
recognize patients with an extraordinary risk for an ul-
cer and to take the corresponding shoe-technical and 
podiatric measures. 

Commentary
This extraordinarily important study by the group of 
Sicco Bus quantified for the first time risks for the oc-
currence of ulcer recurrences under consideration of 
many demographic and disease-specific factors. Ad-
ditionally also the treatment with shoes, the pressure 
load and first of all the wearing of effective shoes were 
considered. Also in this study it was shown that plantar 
ulcer recurrences are extremely frequent and that they 
occur not long after the healing of the previous ulcer. 
Furthermore this study proves that effective shoes and 
the treatment of non-ulcerative skin lesions are effecti-
ve measures to reduce this strong risk for our patients.

Also it is shown here that such a high risk group 
needs foot exams much more frequently than what is 
done nowadays and that a tight connection to a speci-
alized outpatient clinic is decisive for the reduction of 
the rate of ulcer recurrences. Maximilian Spraul
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Assessing Patients Adherence to Costumized  
Diabetic Insoles for 
By Wolfgang Best
Background: International guidelines strongly recom-
mend the use of customized diabetic footwear and in-
soles for people with diabetes at risk for diabetic foot 
problems in order to reduce the mechanical stress by 
redistributing pressure to the plantar tissue. Recent 
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the immobilization of the lower leg/foot 
region. The Zebris CMS ultrasound (ze
bris Medical GmbH, Isny, Germany) was 
employed to carry out this investigation. 
To evaluate the measurement values of 
the RIW, they were compared to a com
petitor‘s walker boot that already has a 
directory number in the medical aid cat
egory. 

Methodology 
Walker conditions investigated 
During the measurements, the respec
tive orthotic device was worn on the 
right foot. On the left foot, the subject 
wore a neutral shoe (Samba, adidas AG, 
Herzogenaurach, Germany) with height 
compensation. Figure 1 shows the RIW. 
The RIW consists of the Relief Dual® 
Foot Relief Shoe and a plastic splint, as 
well as an optional relief contour soft 
bed insole (not used in this study). The 
comparator model (not shown) that was 
also investigated is a walker boot with 
a short shaft, consisting of a main body 
and a front shell fastened by means of 
straps. 

Measurement systems 
The medilogic soles (T&T medilog
ic Medizintechnik GmbH, Schönefeld, 
Germany) were employed to assess the 
devices’ secure fixation to the foot at a 
measurement frequency of 60 Hz. The 
bending and torsional loads were re
corded and analyzed with the vebito
SCIENCE measuring system (vebitoso
lution GmbH) at the heel, first and fifth 
metatarsophalangeal joints (MTP I and 
MTP V) and first and fifth distal inter
phalangeal joints (DIP I and DIP V) at a 
measurement frequency of 200 Hz. The 

lization of the lower leg and foot in a  
defined position: 
–  Relief/protection of injured anatomi

cal structures 
–  Prevention of unhealthy movements 

throughout the entire treatment area 
–  Immobilization of the lower leg/foot 

region in a defined position 
–  Secure fixation of the orthotic device 

to the foot. 
Secure fixation to the foot was verified 
by means of pressure measurement us
ing pressure distribution insoles (man
ufactured by T&T medilogic Medizin
technik GmbH). To assess the effects of 
mechanical relief on the foot and im
mobilization of the forefoot joints, the 
bending and torsional moments at the 
foot in the shoe were analyzed using the 
vebitoSCIENCE measurement system 
(vebitosolution GmbH, Steinfurt, Ger
many). The changes in angle at the up
per ankle joint were measured to assess 

Effectiveness Testing of the Relief Insert® 
Walker Lower Leg / Foot Orthosis
NORA GRABOWSKI1 | KLAUS PEIKENKAMP2

Summary

This study aimed to compare two ankle-foot orthoses (AFO) with respect to 
their immobilizing function. The investigation focused on the Relief Insert® 
Walker AFO (DARCO (Europe) GmbH, Raisting, Germany) and a comparator 
model already listed in the Medical Aids Directory of the German statutory 
health insurers. Examination of 22 healthy subjects (mean age 34 ± 10 years) 
showed that both the maximum dorsal extension and the range of motion 
at the upper ankle joint for the Relief Insert® Walker (RIW) were significantly 
lower as compared to the comparator model. 
The bending and torsional loads in numerous ranges produced varying 
results for the two orthotic devices. In some cases, the comparator showed 
lower bending or torsional loads, in others, the walker manufactured by  
DARCO did. 
Both orthotic devices ensure that the medical aid is securely affixed to the 
foot. The comparator achieves this using the heel and forefoot area, whereas 
the RIW primarily makes use of the midfoot and forefoot area. 

Introduction
In this study, two different lower leg/
foot orthoses were investigated with 
regard to their secure fixation on the 
foot, their immobilizing effect on the 
forefoot and the changes in angle of the 
ankle joint. This study was carried out by 
the Laboratory for Biomechanics of the 
University of Applied Sciences Müns
ter and vebitosolution GmbH, commis
sioned by DARCO (Europe) GmbH of 
Raisting, Germany. The manufactur
er, DARCO (Europe) GmbH, is working 
towards having its new product – the 
Relief Insert® Walker Lower Leg/Foot 
Orthosis (RIW) – be included in the 
Medical Aids Directory of the Ger
man Statutory Health Insurance Funds 
(GKV). Among other things, the follow
ing properties are required in order for 
a medical aid to be categorized in the 
intended Product Group 23 of medical 
splints/orthoses indicated for immobi

1  vebitosolution GmbH
2  Laboratory for Biomechanics at the  

University of Applied Sciences, Münster, Germany
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out simultaneously. In each case, 30 
consecutive double steps were record
ed at a selfselected walking speed. 
The measurements were carried out on 
a slatbelt treadmill. The test persons 
were allowed to choose a comfortable 
walking speed during the first measure
ment. For each additional measurement, 
the subjects had to maintain this speed. 
For each shoe condition examined for 
the first time, the walking time was five 
minutes. When measuring in the same 
shoe with the other measuring system, 
the walking time was two minutes. 

Data preparation and evaluation 
The recorded steps were standardized 
to 100 percent of the gait cycle and 
then averaged. The incremental detec
tion for this was carried out manually 
for the bending and torsional data, as 
well as for the angle curve of the upper 
ankle joint. Figure 3 shows a schematic 
plot of the bending and torsional loads 
on MTP I as they can occur during gait. 
The x-axis describes the time in the gait 
cycle as a percentage, whereby the time 
zero percent corresponds to the moment 
of heel strike. The y-axis shows the load 
in Nmm that occurs at the correspond
ing time. Negative values correspond to 
loading in terms of plantarflexion or in
ternal rotation, positive values to load
ing in terms of dorsiflexion or external 
rotation. The expression of the corre
sponding loading direction can be very 
well described by the respective maxi
mum. The total load range results from 
the difference between the two extreme 
values. If a step contains loading in the 
direction of plantarflexion and dorsal 
extension, or in the direction of inter
nal and external rotation, it is called an 
alternating load. The reference axis for 
the direction of rotation of the torsion 
in the forefoot is the foot center axis; 
for torsion at the heel, it is the center 
axis of the body (Figure 4). The upper 
ankle joint angle can both decrease and 
increase during gait. Starting from the 
neutral, upright position, positive values 
correspond to a dorsal extension move
ment and negative values to a plantar

(zebris Medical GmbH, Isny, Germany) 
at a measuring frequency of 100 Hz. This 
system is based on the transit time mea
surement of ultrasonic pulses. To record 
the changes in angle of the upper ankle 
joint during gait over time, three single 
markers were used and the sagittal plane 
angle formed between them. Figure 2 
shows the placement of the markers and 
the evaluated angle. The angle was de
fined as zero in the upright position. 

22 healthy subjects without foot de
formities or acute injuries of the lower 
musculoskeletal system were examined. 
The subjects were aged between 22 and 
50 years (34 ± 10 years) and had an aver
age BMI of 25 ± 2 kg/m². Of the 22 par
ticipants, 11 were female and 11 male. 
One test subject had to be excluded from 
further analysis due to measurement er
rors. The test subjects were informed 
about the procedure prior to the start of 
the measurement and gave their writ
ten consent to participate in the study 
as well as to the anonymized disclosure 
and publication of measured results. 
Subsequently, all relevant data on the 
subjects and their health history were 
collected by means of a questionnaire. 

Measurement procedure 
The measurements were taken during 
gait on a treadmill. The orthotic devices 
and the measuring systems were used in 
randomized order. The vebitoSCIENCE 
and zebris measurements were carried 

bending and torsional load was defined 
as zero for freely suspended, unloaded 
feet (in the orthotic device). When mea
suring with vebitoSCIENCE and Medi
logic, each of the insoles was inserted 
into the shoe directly under the foot. The 
soles were connected by cables to a data 
transmission unit worn at the hip on a 
belt. From there, the data was wirelessly 
transmitted to a computer. The changes 
in angle at the upper ankle joint were re
corded with the Zebris CMS ultrasound 

1 Tested shoe conditions

2 Placement of the individual markers and 
analyzed angles to assess immobilization of 
the upper ankle joint.



M E D I C I N E  & T E C H N O LO G Y

27www.footandshoe.de

flexion movement. Here too, maximum 
plantarflexion, maximum dorsiflex
ion and range were evaluated. Figure 5 
shows a typical curve for the ankle angle 
during gait. To determine how secure
ly the shoe was affixed to the foot, the 
plantar pressure distribution was mea
sured. The percentage of the gait cycle at 
which there is contact between the sole 
of the foot and the respective orthotic 
device was investigated. The software 
used allowed for separate calculation of 
an average step for the forefoot, midfoot 
and heel area. It was assumed that if at 
least one pressure value greater than 
or equal to 0.025 Nmm exists, there is 
contact between the foot and the shoe. 
For each foot region, the contact time 
was determined as a percentage over 
the gait cycle. The individual parame
ters of all measuring systems were an
alyzed for differences (p<0.05) by means 
of two-factorial mixed ANOVA or, if the 
KolmogorovSmirnov test did not show 
a normal distribution, by means of the 
Wilcoxon signed-rank test. The two fac
tors were the different walkers and gen
der. Only the differences between the 
walkers are shown. 

Results 
Influence of orthotic devices on 
 forefoot joints and heel 
In the following, the bending and tor
sional loads for each measuring area 
where significant differences occurred 
are shown. Each graph shows the av
erage curve across all subjects, in each 
case for both orthotic devices, as well 
as the respective positive and negative 
standard deviation. The orange curve 
shows the results of the comparator, the 
purple curve the results of the Relief In
sert® Walker. Figure 6 shows the bend
ing load on MTP I. The maximum dorsal 
extension was significantly lower in RIW 
than in the comparator. The comparator 

3 Schematic representation 
of bending and torsional 
loads

4 Directions of rotation of 
the torsional load. Positive 
values correspond to an  
external rotation, negative 
values to an internal rota-
tion. In the forefoot, the foot 
center axis is the reference 
axis; at the heel, it is the 
center axis of the body1.

5 Typical curve of the 
upper ankle joint angle2.

6 Mean curve of the 
bending load at MTP I across 
subjects for both walker 
conditions. The full line  
corresponds to the mean 
value; the dashed line indi-
cates the standard deviation. 
Positive values: dorsiflexion; 
negative values: plantar-
flexion  

1  Modified according to: Stief et Peikenkamp, A new 
insole measurement system to detect bending 
and torsional moments at the human foot during 
footwear condition: a technical report. Journal of 
foot and ankle research, (2015) 8:49; DOI 10.1186/ 
s13047-015-0105-6

2  Jacquelin Perry, Ganganlyse. Urban und Fischer 
Verlag Munich:2003
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model shows a significantly lower alter
nating load. Figure 7 shows the torsional 
load on MTP I. Striking here is that the 
load is generally very low under both 
conditions and significantly lower than 
it would be under standard conditions 
(barefoot shoe)3. Moreover, very differ
ent curves are produced under both con
ditions. While—in the case of the com
parator—the torsional load at the begin
ning of the gait cycle corresponds to an 
internal rotational load and external ro
tation does not occur until the end of the 
stance phase, the RIW shows external 
rotation throughout the gait cycle. The 
maximum external rotational moment is 
significantly higher in the RIW than in 
the comparator. The curve of the bend
ing load on MTP V is also fundamentally 
different for the two AFO. In this case, 
the RIW first shows a plantarflexion load 
and, at the end of the stance phase, a 
dorsiflexion. The comparator consis
tently shows dorsiflexion. Versus the 
comparator, in the RIW, maximum plan
tarflexion is significantly higher while 
maximum dorsiflexion is significantly 
lower (Figure 8). Figure 9 plots the mean 
torsional load at MTP V. Both orthotic 
devices show similar basic curves; how
ever, the range of the torsional load and 
the torsional alternating load on MTP I 
are higher in the RIW than its compar
ator. Furthermore, whereas the curve 
of the bending load at DIP I is basically 
similar for both walkers, the maximum 
bending load and range in this foot area 
are higher for the RIW than for the com
parator (Figure 10). There were no de
tectable differences between the devices 
in the torsional moments at DIP I. The 
bending loads on DIP V (Figure 11) again 
showed marked differences between the 
study conditions. Overall, the bending 
load in the RIW was very low, as it was 
close to zero over the entire gait cycle. 
The maximum dorsiflexion load in the 
RIW was significantly higher, the max
imum plantarflexion significantly lower 

8 Mean curve of the ben-
ding load at MTP V across 
subjects for both walker 
conditions. The full line  
corresponds to the mean 
value; the dashed line indi-
cates the standard deviation. 
Positive values: dorsiflexion; 
negative values: plantarfle-
xion  

9 Average torsional load 
progression at MTP V across 
subjects for both walker 
conditions. The full line  
corresponds to the mean 
value; the dashed line indi-
cates the standard deviation. 
Positive values: external 
rotation; negative values: 
internal rotation  

10 Mean curve of the 
bending load at DIP I across 
subjects for both walker 
conditions. The full line  
corresponds to the mean 
value; the dashed line indi-
cates the standard deviation. 
Positive values: dorsiflexion; 
negative values: plantarfle-
xion  

11 Mean curve of the 
bending load at DIP V across 
subjects for both walker 
conditions. The full line  
corresponds to the mean 
value; the dashed line indi-
cates the standard deviation. 
Positive values: dorsiflexion; 
negative values: plantarfle-
xion  

7 Mean curve of the tor-
sional load at MTP I across 
subjects for both walker 
conditions. The full line cor-
responds to the mean value; 
the dashed line indicates the 
standard deviation. Positive 
values: internal rotation; 
negative values: external 
rotation  

3  Kerkhoff, Peikenkamp. Norm Data for bending  
and torsional loads of the foot in shoes including 
the effect of gender. ISB 2015 in Glasgow
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than that of the comparator. The tor
sional load on DIP V shows no significant 
differences between the two conditions. 
Figure 12 shows the mean bending load 
curves at the heel. The maximum bend
ing load in the direction of dorsiflexion 
is significantly lower in the RIW than in 
the comparator. The same applied to the 
range and the bending alternating load. 
The maximum bending load in terms of 
plantarflexion was slightly increased in 
the RIW. The torsional alternating load 
on the heel (Figure 13) was significantly 
reduced in the RIW. 

Influence of the orthotic devices on 
the upper ankle joint angle 
Figure 14 shows the change in angle of 
the upper ankle joint. The basic curve 
under both conditions hardly differed 
and also corresponded to the known 
curve described in the literature (Figure 
5). Both the dorsiflexion maximum and 
the range of motion were lower for the 

two orthotic devices than those report
ed in the literature. Both parameters are 
significantly lower in the RIW as com
pared to the comparator model. 

Influence of orthotic devices on fixa-
tion to the foot
The results of the plantar pressure mea
surement to assess the secure fixation of 
the orthotic device to the foot are pre
sented in Figure 15. The * indicates sig
nificant differences. Whereas the com
parator model allows for more secure 
fixation at the heel (= longer contact 
time between shoe and foot region), the 
RIW achieves this in the midfoot area. 

Discussion 
The investigation of the bending and 
torsional loads in the forefoot joints and 
at the heel showed that the dorsal ex
tension load in the RIW is lower at the 
MTPs than in the comparator. On the 
other hand, torsional load was slight

ly increased. However, due to the stiff 
material of the orthotic devices and the 
available space for the foot, torsional 
loads were generally severely limited as 
compared to the load values described 
in the literature. These torsional limita
tions were not as severe in the RIW as 
in the comparator. The reduced bending 
and torsional loading in the heel area of 
the RIW is an indicator for its greater 
rigidity. The greater restriction of dorsi
flexion motion at the MTPs in the insert 
can be attributed to the better rolloff 
function. If the shoe rolls off more eas
ily, it is not necessary to considerably 
increase the dorsal angle in the move
ment. This was also evident in the eval
uation of the ankle angle. Here, the RIW 
had a significantly lower maximum dor
siflexion angle. It can be assumed that 
the better rolloff function leads to a re
duced effort of the plantar flexors that, 
in turn, reduces the pressure load in the 
ankle joint. The comparator model has a 

www.HARDO.eu

HARDO
VALU E ME ETS QUALITY

SI NC E 1935

GERMANMADE
MACHINES & EQUIPMENT

DUST COLLECTOR

CLEAN TECHNOLOGY

Get convinced at the

OT World Fair 

in Leipzig, Germany

15 to 18 May 2018

Booth G02 in Hall 1

Custom Made Uppers 
Individuality and Comfort

Lasting and Finish 
Best Basis for Quality

Ready Made Uppers 
Perfect and Cost Efficient

Visit us! 
 
 Hall 1 H57

Michael Vogler

Orthopädie-Schuhmachermeister

vogler@schaftanfertigung.de

www.schaftanfertigung.de

Your partner worldwide

www.foot-and-shoe.com/newsletter

THE INTERNATIONAL JOURNAL 
FOR FOOT ORTHOTICS

free Newsletter



M E D I C I N E  & T E C H N O LO G Y

30 foot & shoe  01|2018

shorter shaft than the RIW and therefore 
a shorter lever arm for dorsal and plan
tarflexion loads. A shorter lever arm with 
the same force would result in a lower 
torque load and thus in less movement in 
the upper ankle joint. However, since the 
comparator model has a relatively flexi
ble front shell, the positive effects of the 
shorter shaft on the movement in the 
upper ankle joint are overcompensated. 
This explains the significantly higher 
range of the upper ankle joint angle in 
the comparator model. Both AFO models 
demonstrate secure fixation to the foot, 
i.e. a long contact time between the foot 
and the orthotic device. The RIW shows 
a significantly longer contact time in 
the midfoot area, while the comparator 
model shows a much longer contact time 
in the heel area. The differences in these 
regions can be explained by the respec
tive structures of the orthotic devices. 
The RIW has a cutout in the cushioning 
inlay in the heel area to ensure a good 
fit of the inlay to the foot. In the mid
foot area, however, the inlay is intact, 
thus ensuring a very long contact time 
between foot and shoe. The comparator 
model has a heel wedge underneath the 
insole, which results in a longer contact 
time in the heel area. In summary, both 
walker models ensure a secure fixation 
of the orthotic device to the foot. Both 
orthotic devices reduce movement in the 
upper ankle joint as compared to the lit
erature data, whereby the RIW restricts 
range and dorsiflexion to a greater ex
tent than the comparator model. At the 
distal interphalangeal joint of the hal
lux, the comparator model shows a low
er bending load. At the MTPs, DIP V and 
heel, on the other hand, the RIW shows a  
greater reduction in dorsiflexion loads.  
M
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13 Mean curve of the 
torsional load at the heel 
across subjects for both shoe 
conditions. The full line cor-
responds to the mean value; 
the dashed line indicates the 
standard deviation. Positive 
values: external rotation; 
negative values: internal 
rotation  

14 Mean curve of the angle 
of the upper ankle joint in 
both walker conditions.  
The full line corresponds  
to the mean value; the 
dashed line indicates the 
standard deviation. Positive 
values: dorsiflexion; negative 
values: plantarflexion 

12 Mean curve of the 
bending load at the heel 
across subjects for both shoe 
conditions. The full line cor-
responds to the mean value; 
the dashed line indicates the 
standard deviation. Positive 
values: external rotation; 
negative values: internal 
rotation  

15 Contact times between 
the foot region and the 
orthotic device, based on the 
percentage of double-step 
duration (DSD). The * indicate 
a significant difference.
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6.5 Creating a negative plaster mold

More than 80% of custom-made orthotic footwear is created in
this or a similar way (Fig. 6–8). 

An essential basic task for the pedorthist is creating an exact
negative plaster mold of the foot. Prerequisite to this is a correct,
manual examination of the active and passive musculoskeletal
system of the lower extremities (see Chapter 22). This provides 
information about the optimal position of the foot in the shoe.
Ideally, the patient will have already been treated by a physio-
therapist so that an optimal range of motion can be used when
creating the mold. 

The mobility of the ankle is tested based on the corrected
hindfoot, the position of which is paramount to treatment (Fig.
1 a – d). The calcaneal tuberosity is maximally corrected for a
non-contracted valgus hindfoot. An equinus foot deformity is 
tolerated. The procedure is similar for a clubfoot: maximum
hindfoot correction, plantigrade adjustment of the ankle. To
achieve a consistent left-right result in the plaster mold, the 
deformed foot is plastered first and then the healthier foot is 
adjusted. 

Preparations:  
1. Welcome. 
2. Medical history.
3. Findings.
4. Foot as non-edematous as possible. 
5. Optimal patient positioning (on a chair, in bed, on a seat

shell, on mother’s lap, ...). 
6. Explain and define treatment goals. 

Material (Fig. 7): 
1. Original/planned footwear (socks, compression stocking, 

bandage...). 
2. Plaster area. 
3. Plaster bandages (4 cm x 12cm).
4. Insulating foil. 
5. Scalpel, knife. 
6. Cutting mat. 
7. Container with water. 
8. Latex gloves, sized appropriately. 
9. Block for the heel pitch.

Procedure (Fig. 7, 8): 
1.Wrap foot with foil from distal to proximal in the intended
direction of correction: On the one hand, the edema is
pressed out, and on the other, the foil protects the foot
from plaster residues. 

2. Fix the cutting mat in place. 
3. Put on
4.Hold 
squee

5.Wrap
foot an
reache

6. Spread
7. Adap
8. Foot c
forefo
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Fig. 12 Scanning a positive shoe last (manufacturer: Spenle).

9. Allow the plaster to harden. 
10. Cut open with the knife. 
11. Carefully pull off the negative mold. 
12. Close with a strip of plaster. 
13. Remove foil and clean area. 
14.Make the next appointment and explain the further proce-

dure before seeing the patient out. 

6.6 3D foot scan 

3D scan technology is becoming more and more important (Fig.
10 – 12). A distinction is made between: 
A Scanning in the box: The patient is put into a position where
the foot can be scanned from every side. The surface of the
skin is registered. Corrections are not possible for patients re-
quiring custom orthotics. It is easier to treat patients when the
frontal median is not important and a template is available
from the shoe last archive or the digital last library. 

B Hand scanners have the advantage that they can be used
around the patient, allowing the patient to maintain a more re-
laxed posture. Good corrections, however, are not always pos-
sible with these (Fig. 11, 12). Newer and smaller scanners are
available from the company Gebiom, among others. 

6.7 Plaster negative and scan technology 

One way to take advantage of the positive correction capabilities
of the plaster cast and the advantages of scanning is to combine
these two methods. A plaster cast is first made as described 
above, and subsequently scanned. For this method, it is also
possible to use a last from the shoe last archive. The virtually 
generated raw lasts can also be modeled on the computer with
the aid of suitable software, and then milled. 

6.8 Foot foam and scan technology 

With special software, the data from different scans can be com-
bined and assembled into a virtual object. In this way, the foot-
sole mold can be scanned from the corrected foot foam and
then mirrored (Fig. 13, 14). The dorsal portion of the foot and 
lower leg is scanned directly on the patient. The object to be 
scanned should move as little as possible. Subsequently, the two
virtual halves are joined to form the complete foot. The change -
over from manual work to virtual computer modeling is parti-
cularly challenging in this case. 

Fig. 13 Scanning the foot in the foot foam.

Fig. 14 Scanning the corrected foot foam.

Fig. 7 Set up the plaster working area.

Fig. 8 Cut open plaster
on the cutting mat with
scalpel.

Fig. 9 Finished plaster negative.

Fig. 11 Scanner (manufacturer: Gebiom).
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