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E D I T O R I A L

Education and science 
go together

The future of a profession is determined by the quality 

of its training. This is particularly true for professions 

in the healthcare sector. The knowledge required in the 

profession is subject to constant change. What was le-

arned in training must today be increasingly combined 

�Z�L�W�K���W�K�H���Ë�Q�G�L�Q�J�V���R�I���V�F�L�H�Q�F�H�����1�R�W���H�Y�H�U�\�R�Q�H���Z�K�R���Z�R�U�N�V���L�Q��

�D���K�H�D�O�W�K�F�D�U�H���S�U�R�I�H�V�V�L�R�Q���Q�H�H�G�V���W�R���V�W�X�G�\�����E�X�W���H�Y�H�U�\���S�U�R�I�H�V-

sion needs members who are up to date with the latest 

�V�F�L�H�Q�W�L�Ë�F�� �U�H�V�H�D�U�F�K���� �Z�K�R�� �F�D�Q�� �D�G�Y�D�Q�F�H�� �W�K�L�V�� �U�H�V�H�D�U�F�K�� �L�Q��

�W�K�H���L�Q�W�H�U�H�V�W�V���R�I���W�K�H�L�U���R�Z�Q���S�U�R�I�H�V�V�L�R�Q���D�Q�G�����D�E�R�Y�H���D�O�O�����Z�K�R��

are able to transfer existing knowledge into practice. 

�0�D�Q�\�� �K�H�D�O�W�K�F�D�U�H�� �S�U�R�I�H�V�V�L�R�Q�V�� �K�D�Y�H�� �E�H�F�R�P�H�� �D�F�D�G�H�P�L�F�L-

�]�H�G���L�Q���U�H�F�H�Q�W���G�H�F�D�G�H�V���D�Q�G���K�D�Y�H���W�D�N�H�Q���W�K�H�L�U���S�U�R�I�H�V�V�L�R�Q��

�W�R���X�Q�L�Y�H�U�V�L�W�L�H�V����

�7�K�L�V�� �K�D�V�� �Q�R�W�� �D�O�Z�D�\�V�� �P�H�W�� �Z�L�W�K�� �W�K�H�� �D�S�S�U�R�Y�D�O�� �R�I�� �D�O�O����

�:�K�H�Q�� �0�¾�Q�V�W�H�U�� �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �$�S�S�O�L�H�G�� �6�F�L�H�Q�F�H�V���� �*�H�U-

�P�D�Q�\���� �Ë�U�V�W�� �L�Q�W�U�R�G�X�F�H�G�� �W�K�H�� �7�H�F�K�Q�L�F�D�O�� �2�U�W�K�R�S�H�G�L�F�V�� �G�H-

�J�U�H�H���S�U�R�J�U�D�P�� �I�R�U�� �F�U�D�I�W�V�P�H�Q���L�Q���W�K�H���Ë�H�O�G�V�� �R�I�� �S�H�G�R�U�W�K�L�F�V��

�D�Q���3�	�2�����L�W���Z�D�V���P�H�W���Z�L�W�K���J�U�H�D�W���V�N�H�S�W�L�F�L�V�P�����:�K�\�����P�D�Q�\��

�S�H�R�S�O�H���D�V�N�H�G���D�W���W�K�H���W�L�P�H�����G�R���\�R�X���Q�H�H�G���D���X�Q�L�Y�H�U�V�L�W�\���G�H-

�J�U�H�H���Z�K�H�Q���W�K�H�U�H���L�V���D�O�U�H�D�G�\���F�R�P�S�O�H�W�H���Y�R�F�D�W�L�R�Q�D�O���W�U�D�L�Q�L�Q�J��

�Z�L�W�K���D���P�D�V�W�H�U���F�U�D�I�W�V�P�D�Q�!�V���W�L�W�O�H�"���$�Q�G���G�R���\�R�X���H�Y�H�Q���Q�H�H�G��

skilled workers who are trained in both craftsmanship 

and science?

In the meantime, the program has been in existence 

for 20 years and the question of whether the combina-

tion of craft and science is needed has been answered 

�F�O�H�D�U�O�\���L�Q���W�K�H���D�I�Ë�U�P�D�W�L�Y�H���E�\���W�K�H���V�X�F�F�H�V�V���R�I���W�K�L�V���F�R�Q�F�H�S�W����

�*�U�D�G�X�D�W�H�V�� �R�I�� �W�K�H�� �F�R�X�U�V�H�V�� �Z�R�U�N�� �L�Q�� �Y�H�U�\�� �G�L�I�I�H�U�H�Q�W�� �Ë�H�O�G�V����

�6�R�P�H�� �D�U�H�� �S�X�U�V�X�L�Q�J�� �F�D�U�H�H�U�V�� �L�Q�� �V�F�L�H�Q�F�H���� �F�R�Q�G�X�F�W�L�Q�J�� �U�H-

�V�H�D�U�F�K���W�R���V�F�L�H�Q�W�L�Ë�F�D�O�O�\���H�Y�D�O�X�D�W�H���D�Q�G���Y�D�O�L�G�D�W�H���Z�K�D�W���K�D�Y�H��

been largely experience-based principles in the care 

�R�I�� �I�R�R�W�� �S�U�R�E�O�H�P�V���� �2�W�K�H�U�V�� �Z�R�U�N�� �I�R�U�� �P�D�Q�X�I�D�F�W�X�U�H�U�V�� �W�R��

�I�X�U�W�K�H�U�� �G�H�Y�H�O�R�S�� �D�Q�G�� �L�P�S�U�R�Y�H�� �R�U�W�K�R�S�H�G�L�F�� �G�H�Y�L�F�H�V�� �R�U�� �W�R��

�G�H�Y�H�O�R�S�� �Q�H�Z�� �P�D�Q�X�I�D�F�W�X�U�L�Q�J�� �S�U�R�F�H�V�V�H�V���� �$�Q�G�� �P�D�Q�\�� �D�U�H��

employed by companies, where they use the knowled-

�J�H���W�K�H�\���J�D�L�Q�H�G���L�Q���F�R�O�O�H�J�H���W�R���L�P�S�U�R�Y�H���K�D�Q�G�V���R�Q���F�D�U�H���I�R�U��

patients. 

�,�W���L�V���W�K�L�V���F�R�P�E�L�Q�D�W�L�R�Q���R�I���F�U�D�I�W���W�U�D�L�Q�L�Q�J���D�Q�G���V�F�L�H�Q�W�L�Ë�F��

research into care that is now seen as a key pillar in 

�W�K�H���D�G�Y�D�Q�F�H�P�H�Q�W���R�I���W�K�H���S�U�R�I�H�V�V�L�R�Q�����W�R�Z�D�U�G�V���L�P�S�U�R�Y�H�G����

�H�Y�L�G�H�Q�F�H���E�D�V�H�G���S�U�D�F�W�L�F�D�O���S�D�W�L�H�Q�W���F�D�U�H����

�$�J�D�L�Q�V�W���W�K�L�V���E�D�F�N�J�U�R�X�Q�G�����L�W���Z�D�V���D���V�K�R�F�N���W�R���O�H�D�U�Q���W�K�D�W��

�6�R�X�W�K�H�U�Q�� �&�U�R�V�V�� �8�Q�L�Y�H�U�V�L�W�\�� �L�Q�� �$�X�V�W�U�D�O�L�D�� �L�Q�W�H�Q�G�V�� �W�R�� �G�L�V��

continue its Pedorthic Program, which was introduced 

only a few years ago (page 20).

�+�H�U�H���L�Q���*�H�U�P�D�Q�\�����Z�H���K�D�Y�H���I�R�O�O�R�Z�H�G���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W��

�R�I�� �3�H�G�R�U�W�K�L�F�V�� �L�Q�� �$�X�V�W�U�D�O�L�D�� �Z�L�W�K�� �J�U�H�D�W�� �L�Q�W�H�U�H�V�W�� �I�R�U�� �P�R�U�H��

�W�K�D�Q���������\�H�D�U�V�����:�H���K�D�Y�H���D�O�Z�D�\�V���J�U�H�D�W�O�\���D�G�P�L�U�H�G���W�K�H���S�H�U-

�V�H�Y�H�U�D�Q�F�H�����F�R�Q�V�L�V�W�H�Q�F�\���D�Q�G���S�D�V�V�L�R�Q���Z�L�W�K���Z�K�L�F�K���W�K�H���$�X�V�W-

�U�D�O�L�D�Q���0�H�G�L�F�D�O���*�U�D�G�H���)�R�R�W�Z�H�D�U���$�V�V�R�F�L�D�W�L�R�Q���D�Q�G���O�D�W�H�U���W�K�H��

�3�H�G�R�U�W�K�L�F�� �$�V�V�R�F�L�D�W�L�R�Q�� �R�I�� �$�X�V�W�U�D�O�L�D�� ���3�$�$���� �K�D�Y�H�� �S�X�U�V�X�H�G��

the goal of creating professional structures. The profes-

�V�L�R�Q���R�I���3�H�G�R�U�W�K�L�V�W���L�V���Q�R�Z���U�H�F�R�J�Q�L�]�H�G���L�Q���$�X�V�W�U�D�O�L�D���W�K�D�Q�N�V��

�W�R���W�K�H���H�I�I�R�U�W�V���R�I���W�K�H���3�$�$�����,�Q���F�R�Q�Q�H�F�W�L�R�Q���Z�L�W�K���W�K�H���X�Q�L�Y�H�U-

sity studies, there would actually be the best conditions 

�W�R���G�H�Y�H�O�R�S���W�K�L�V���S�U�R�I�H�V�V�L�R�Q���L�Q���$�X�V�W�U�D�O�L�D���H�Y�H�Q���I�X�U�W�K�H�U���D�Q�G��

�W�R���E�H���D�E�O�H���W�R���R�I�I�H�U���S�D�W�L�H�Q�W�V���Z�L�W�K���I�R�R�W���S�U�R�E�O�H�P�V���H�Y�H�Q���E�H�W-

ter aids and care concepts in the future.

�,�Q�� �L�W�V�� �F�D�P�S�D�L�J�Q�� �� �W�R�� �S�U�H�V�H�U�Y�H�� �W�K�H�� �S�U�R�J�U�D�P���� �W�K�H�� �3�$�$��

�K�D�V�� �D�O�U�H�D�G�\�� �U�H�F�H�L�Y�H�G�� �D�� �J�U�H�D�W�� �G�H�D�O�� �R�I�� �V�X�S�S�R�U�W�� �I�U�R�P�� �R�W-

�K�H�U�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �D�Q�G�� �S�D�W�L�H�Q�W�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V���� �2�Q�H�� �F�D�Q��

�R�Q�O�\�� �K�R�S�H�� �W�K�D�W�� �6�R�X�W�K�H�U�Q�� �&�U�R�V�V�� �8�Q�L�Y�H�U�V�L�W�\�� �Z�L�O�O�� �U�H�F�R�Q-

�V�L�G�H�U���W�K�H���G�H�F�L�V�L�R�Q���� �)�R�R�W���F�D�U�H���L�V���D���P�D�U�N�H�W���R�I�� �W�K�H���I�X�W�X�U�H����

Patient demand will grow and aids for the foot will be 

�Q�H�H�G�H�G�����)�R�U���W�K�R�V�H���Z�K�R���G�R�Q�!�W���E�H�O�L�H�Y�H���W�K�L�V�����W�K�H���:�+�2���U�H-

�S�R�U�W���R�Q���&�D�V�V�L�V�W�L�Y�H�� �G�H�Y�L�F�H�V�$�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�����S�D�J�H�� ����������

It describes in detail the measures that need to be taken 

�W�R���P�H�H�W���W�K�H���G�H�P�D�Q�G���I�R�U���D�V�V�L�V�W�L�Y�H���G�H�Y�L�F�H�V���L�Q���W�K�H���I�X�W�X�U�H����

Wolfgang Best

Chief editor
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E D I T O R I A L

See you in Cologne 

We have waited three years to meet in person once 

again to exchange ideas and see what is happe-

�Q�L�Q�J���L�Q���W�K�H���Ë�H�O�G���R�I���S�H�G�R�U�W�K�L�F�V����

�&�����0�D�X�U�H�U���)�D�F�K�P�H�G�L�H�Q�����W�K�H���=�H�Q�W�U�D�O�Y�H�U�E�D�Q�G���2�U�W�K�R�S�¦-

�G�L�H�V�F�K�X�K�W�H�F�K�Q�L�N�����=�9�2�6�����D�Q�G���W�K�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���$�V�V�R�F�L�D-

�W�L�R�Q���I�R�U�� �2�U�W�K�R�S�D�H�G�L�F�� �6�K�R�H�� �7�H�F�K�Q�L�F�L�D�Q�V�� ���,�9�2���� �Z�H�O�F�R�P�H��

�\�R�X���D�O�O���W�R���W�K�H���2�5�7�+�2�3�†�'�,�(���6�&�+�8�+���7�(�&�+�1�,�.���W�U�D�G�H���I�D�L�U��

�R�Q���2�F�W�R�E�H�U���������D�Q�G���������L�Q���&�R�O�R�J�Q�H��

�7�K�H�� �F�R�Q�J�U�H�V�V�� �S�U�R�J�U�D�P�� �D�Q�G�� �W�K�H�� �I�D�L�U�� �Z�L�O�O�� �S�U�H�V�H�Q�W�� �\�R�X��

�W�K�H���O�D�W�H�V�W���G�H�Y�H�O�R�S�P�H�Q�W�V���L�Q���W�K�L�V�� �Ë�H�O�G���� �$�O�W�K�R�X�J�K�� �Z�H���G�L�G��

�Q�R�W���K�D�Y�H���W�K�H���R�S�S�R�U�W�X�Q�L�W�\���W�R���P�H�H�W�����W�K�H���F�R�P�S�D�Q�L�H�V���K�D�Y�H��

�F�R�Q�W�L�Q�X�H�G���W�R���L�Q�Q�R�Y�D�W�H���D�Q�G���G�H�Y�H�O�R�S���W�K�H�L�U���S�U�R�G�X�F�W�V���D�Q�G��

�V�H�U�Y�L�F�H�V�����$�Q�G���W�K�H�\���D�U�H���U�H�D�G�\���W�R���V�K�R�Z���L�W��

�$�W���W�K�H���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���F�R�Q�J�U�H�V�V�����V�S�H�D�N�H�U�V���I�U�R�P���D�O�O���R�Y�H�U��

�W�K�H�� �Z�R�U�O�G�� �Z�L�O�O�� �E�H�� �S�U�H�V�H�Q�W�� �W�R�� �L�Q�I�R�U�P�� �\�R�X�� �D�E�R�X�W�� �Y�D�U�L�R�X�V��

�W�R�S�L�F�V�����7�K�H�U�H���Z�L�O�O���E�H���W�U�D�Q�V�O�D�W�L�R�Q���L�Q���(�Q�J�O�L�V�K�����)�U�H�Q�F�K���D�Q�G��

�*�H�U�P�D�Q�����6�R���W�K�H�U�H���L�V���Q�R���U�H�D�V�R�Q���W�R���V�W�D�\���D�Z�D�\���E�H�F�D�X�V�H���R�I��

�O�D�Q�J�X�D�J�H���E�D�U�U�L�H�U�V��

�$�V���W�K�L�V���L�V���P�\���Ë�U�V�W���\�H�D�U���D�V���S�U�H�V�L�G�H�Q�W���D�Q�G���W�K�H�U�H�I�R�U�H���D�O�V�R��

�P�\�� �Ë�U�V�W�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �F�R�Q�J�U�H�V�V���� �,�� �D�P�� �Y�H�U�\�� �H�[�F�L�W�H�G�� �D�Q�G��

�O�R�R�N�L�Q�J�� �I�R�U�Z�D�U�G�� �W�R�� �P�H�H�W�L�Q�J�� �D�Q�G�� ���U�H���F�R�Q�Q�H�F�W�L�Q�J�� �Z�L�W�K��

�P�D�Q�\���S�H�R�S�O�H��

�)�R�U�� �W�K�H�� �Ë�U�V�W�� �W�L�P�H���� �W�K�H�� �,�9�2�� �$�Z�D�U�G�� �Z�L�O�O��

�E�H�� �J�U�D�Q�W�H�G�� �D�W�� �W�K�H�� �F�R�Q�J�U�H�V�V���� �/�H�W�� �\�R�X�U�V�H�O�I��

�E�H�� �V�X�U�S�U�L�V�H�G���� �,�� �Z�R�X�O�G�� �E�H�� �Y�H�U�\�� �S�O�H�D�V�H�G�� �W�R��

�Z�H�O�F�R�P�H���P�D�Q�\���R�I���\�R�X���D�W���W�K�H���D�Z�D�U�G���F�H�U�H-

�P�R�Q�\���R�Q���)�U�L�G�D�\�����2�F�W�R�E�H�U���������������������D�W������������

�S�P���L�Q���W�K�H���)�R�U�X�P���L�Q���W�K�H���H�[�K�L�E�L�W�L�R�Q���K�D�O�O��

�6�H�H���\�R�X���L�Q���&�R�O�R�J�Q�H��

�2�O�D�Y���7�R�R�U�Q�H�Q�G

�3�U�H�V�L�G�H�Q�W���,�9�2

I�Q���W�K�H���P�R�Q�W�K�V���E�H�I�R�U�H���W�K�H���O�D�V�W���2�5�7�2�+�2�3�†�'�,�(���6�&�+�8�+��
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Diabetic foot syndrome will be one of the main topics at the 6th ORTHOPÄDIE SCHUH TECHNIK 
and IVO Congress, which will be held in Cologne on October 14 and 15, 2022. 
�2�Q���W�K�H���É�U�V�W���G�D�\�����H�Y�H�U�\�W�K�L�Q�J���Z�L�O�O���U�H�Y�R�O�Y�H���D�U�R�X�Q�G���F�X�U�U�H�Q�W���F�D�U�H���F�R�Q�F�H�S�W�V���D�Q�G���P�H�D�V�X�U�H�P�H�Q�W��
�P�H�W�K�R�G�V���L�Q���G�L�D�E�H�W�H�V�����7�K�H�U�H���Z�L�O�O���E�H���D���W�U�D�Q�V�O�D�W�L�R�Q���V�H�U�Y�L�F�H���I�R�U���W�K�H���O�H�F�W�X�U�H�V���L�Q���W�K�H���F�R�Q�J�U�H�V�V���I�R�U��
English, German and French.   

IVO-Congress: Focus on 
interdisciplinary care of the diabetic foot

Two important keynote speakers 

have been won for the congress fo-

cus on diabetes on October 14, 2022: 

Prof. Bern hard Greitemann, clinic di-

rector, book author and one of the most 

�G�L�V�W�L�Q�J�X�L�V�K�H�G���R�U�W�K�R�S�H�G�L�F�V���L�Q���W�K�H���Ë�H�O�G���R�I��

diabetic foot, will present the risk class 

oriented therapy of diabetic foot syn-

drome. He will also address the appro-

priate structures for the care of this clin-

ical picture in specialized foot treatment 

facilities and interdisciplinary networks.

Paradigm shift in shoe care
With Sicco Bus, one of the most active 

researchers on orthopedic shoe care for 

diabetic foot syndrome will present his 

latest studies at the congress in Cologne. 

The scientist from Amsterdam current-

ly sees a paradigm shift in footwear 

care … away from an experience-based 

�D�S�S�U�R�D�F�K�� �W�R�� �D�� �V�F�L�H�Q�W�L�Ë�F�D�O�O�\�� �V�W�X�G�L�H�G����

data-based approach. From the exis-

�W�L�Q�J�� �V�F�L�H�Q�W�L�Ë�F�� �H�Y�L�G�H�Q�F�H�� �R�Q�� �W�K�H�� �G�L�D�E�H�W�L�F��

foot, his research group has developed 

a •state-of-the-artŽ treatment guideline 

for custom orthopedic shoes and or-

thotics for diabetic patients with poly-

neuropathy. Among other things, Sicco 

Bus will present this algorithm and show 

how pressure distribution measurement 

can be used as a tool already in the 

manu facturing process to achieve the 

desired pressure reduction. 

Based on the current studies, OSM 

Jürgen Stumpf is convinced that a sys-

tem solution and data basis for shoe 

care in the diabetic foot could be estab-

lished for the future. He will outline how 

�D�� �V�\�V�W�H���P�D�W�L�F���� �G�L�J�L�W�L�]�H�G�� �Ë�W�W�L�Q�J�� �D�O�J�R�U�L�W�K�P��

could both improve practical care and 

facilitate future studies.

�1�H�Z���P�H�D�V�X�U�H�P�H�Q�W���P�H�W�K�R�G�V
The advancement of sensor technology 

in recent years has also helped diabetic 

foot syndrome care. Prof. Stefan Sessel-

mann reports on a research pro ject in 

which a textile measuring sock is being 

developed for continuous pressure mea-

surement. Dr. Dirk Hochlenert pre sents 

the iFoot project, in which the Nieder-

rhein University of Applied Sciences and 

partners have developed a sensor for 

monitoring wound healing.

In 2018, an international working 

group updated the footwear guidelines 

for diabetic foot syndrome in Australia. 

This included the current status of in-

ternational studies and guidelines. How 

have the recommendations been imple-

mented in Australian pedorthics compa-

nies in the meantime? OSM Karl-Heinz 

Schott provides insight. Not every coun-Prof. Stefan Sesselmann OSM Karl-Heinz Schott Dr. Lakshmi Shankhdhar

Prof. Bernhard Greitemann Dr. Sicco Bus OSM Jürgen Stumpf
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try has access to all the tools developed 

to prevent and relieve diabetic foot ul-

cers. How pressure relief in developing 

countries can be achieved with simple 

tools is the subject of a presentation by 

Dr. Lakshmi Shankhdhar from India.

Entity concept: biomechanics and 
�S�U�H�V�V�X�U�H���U�H�O�L�H�I
A research group led by Dr. Dirk Hochle-

nert, Cologne, Germany, has found that 

�X�O�F�H�U�V���D�O�Z�D�\�V���R�F�F�X�U���D�W���Y�H�U�\���V�S�H�F�L�Ë�F���V�S�R�W�V��

on the diabetic foot. According to the 

so-called entity concept, one can de-

duce from the localization of the ulcer 

the respective biomechanical cause for 

the development of the wound. Only by 

treating this cause can a permanent cure 

be achieved and recurrence prevented.

Dr. Dirk Hochlenert introduces the 

concept and shows how the appropri-

ate conservative and surgical treatment 

methods can be derived from the bio-

mechanical view of the foot. Dr. Clau-

dia Fischer, who also works according 

to the entity concept, shows that there 

is a whole range of minimally invasive 

surgical methods with which the dia-

betic foot can be relieved •internallyŽ. 

Dr. Hartmut Stinus talks about diabe-

tes-related amputations of the forefoot 

and their orthopedic shoe care. Pedor-

thist Kai Strecker will talk about post-

operative relief and mobilization of the 

diabetic foot with walkers, clamshell or-

thoses and the Total Contact Cast (TCC).

�

Dr. Dirk Hochlenert Claudia Fischer Dr. Hartmut Stinus OSM Kai Strecker

ORTHOPÄDIE SCHUH TECHNIK 
and IVO-Congress 2022
October 14-15, 2022

Trade show
Opening hours: Friday 9 a.m.-6 p.m., Saturday 9 a.m.-5 p.m.

The trade fair offers a wide range of national and international sup-

pliers to the industry: from materials to assistive devices, mechani-

cal engineering and new measuring and production technologies to 

comfort footwear, software and chiropody. Manufacturers, wholesal-

�H�U�V���D�Q�G���V�H�U�Y�L�F�H���S�U�R�Y�L�G�H�U�V���L�Q���W�K�H���L�Q�G�X�V�W�U�\���Z�L�O�O���É�Q�G���W�K�H���L�G�H�D�O���S�O�D�W�I�R�U�P��

to present their range of services. Trade visitors from over 40 coun-

tries are expected to attend the trade fair and congress. 

Congress
The congress visitors can look forward to a specialist program on 

the two congress days with over 30 speakers from different coun-

�W�U�L�H�V�����Z�K�R���Z�L�O�O���S�U�R�Y�L�G�H���V�L�J�Q�L�É�F�D�Q�W���L�P�S�X�O�V�H�V���I�R�U���W�K�H���I�X�U�W�K�H�U���G�H�Y�H�O�R�S-

�P�H�Q�W���R�I���W�K�H���W�U�D�G�H���D�Q�G���W�K�H���F�R�Q�Q�H�F�W�L�R�Q���W�R���U�H�O�D�W�H�G���É�H�O�G�V���R�I���Z�R�U�N��

The congress will focus on the diabetic foot and the biomechanics 

of the foot. All lectures in the congress hall will be translated into 

the IVO-languages English, German and French. In addition, 25 sem-

inars will provide technical and business knowledge. Some seminars 

will be offered in English. 

All information about the trade fair, the congress and tickets for the 

events can be found at: www.OST-Messe.de.

Contact for exhibitors: Sibylle Lutz ( + 49 (0) 511 / 35 31 98 30,

Sibylle.Lutz@Verlagsbuero-Lutz.de)

International Trade Show 
and Congress

ORTHOPÄDIE
SCHUH
TECHNIK

14 |15 |October

2022Cologne
www.OST-Messe.deInternational Trade Fair 

and Congress
Foire internationale  
et congrès
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No matter on which continent: the human foot has the same anatomy and biomechanics everywhere. 
But the causes of foot problems are interpreted quite differently and the therapeutic approaches are 
often different as well. The IVO Congress is an opportunity to learn about some of these approaches 
and discuss them with colleagues from other countries. Saturday, October 14, 2022, will be all about 
the biomechanics of the foot.    

IVO-Congress: Biomechanics of the foot 
compaired internationally

Keynote speakers Kelly Robb and 

Michael Ryan learned the profession 

of pedorthist in Canada and then decid-

�H�G�� �W�R�� �S�X�U�V�X�H�� �V�F�L�H�Q�W�L�Ë�F�� �F�D�U�H�H�U�V�� �W�R�� �V�F�L�H�Q-

�W�L�Ë�F�D�O�O�\�� �L�Q�Y�H�V�W�L�J�D�W�H�� �D�Q�G�� �Y�D�O�L�G�D�W�H�� �Z�K�D�W��

�W�K�H�\���O�H�D�U�Q�H�G���L�Q���W�U�D�L�Q�L�Q�J�����7�R�G�D�\�����0�L�F�K�D�H�O��

Ryan is an associate professor in the De-

�S�D�U�W�P�H�Q�W�� �R�I�� �%�L�R�P�H�G�L�F�D�O�� �3�K�\�V�L�R�O�R�J�\�� �D�Q�G��

�.�L�Q�H�V�L�R�O�R�J�\�� �D�W�� �6�L�P�R�Q�� �)�U�D�V�H�U�� �8�Q�L�Y�H�U�V�L-

�W�\�� �L�Q�� �9�D�Q�F�R�X�Y�H�U���� �+�H�� �L�V�� �R�Q�H�� �R�I�� �W�K�H�� �O�H�D�G-

�L�Q�J���H�[�S�H�U�W�V���L�Q���W�K�H���Ë�H�O�G���R�I���U�H�V�H�D�U�F�K���R�Q���W�K�H��

�U�R�O�H�� �R�I�� �I�R�R�W�Z�H�D�U�� �R�Q�� �L�Q�M�X�U�\�� �U�L�V�N�� �L�Q�� �U�X�Q-

�Q�H�U�V�����+�H���F�R�Q�W�L�Q�X�H�V���W�R���U�H�O�D�W�H���W�R���W�K�H���S�U�D�F-

tice as the head of the product and inno-

�Y�D�W�L�R�Q�� �G�H�S�D�U�W�P�H�Q�W�� �D�W�� �$�.�L�Q�W�H�F�� �)�R�R�W�Z�H�D�U��

�����2�U�W�K�R���W�L�F�V�%�����D���O�D�U�J�H���S�H�G�R�U�W�K�L�F���F�R�P�S�D�Q�\��

�.�H�O�O�\���5�R�E�E���L�V���F�X�U�U�H�Q�W�O�\���F�R�P�S�O�H�W�L�Q�J���K�H�U��

�G�R�F�W�R�U�D�O�� �V�W�X�G�L�H�V�� �D�W�� �:�L�O�I�U�L�G�� �/�D�X�U�L�H�U�� �8�Q�L-

�Y�H�U�V�L�W�\���L�Q���:�D�W�H�U�O�R�R�����+�H�U���F�X�U�U�H�Q�W���U�H�V�H�D�U�F�K��

�I�R�F�X�V�H�V�� �R�Q�� �W�K�H�� �O�L�Q�N�� �E�H�W�Z�H�H�Q�� �Q�H�X�U�R�P�H-

�F�K�D�Q�L�F�V���� �P�H�F�K�D�Q�R�U�H�F�H�S�W�R�U�� �D�F�W�L�Y�D�W�L�R�Q����

�O�R�Z�H�U���O�L�P�E���P�X�V�F�X�O�D�U���D�F�W�L�Y�L�W�\���D�Q�G���R�U�W�K�R��

�W�L�F�V���� �&�X�U�U�H�Q�W�O�\���� �V�K�H�� �L�V�� �D�O�V�R�� �S�U�H�V�L�G�H�Q�W�� �R�I��

�W�K�H���3�H�G�R�U�W�K�L�F���$�V�V�R�F�L�D�W�L�R�Q���R�I���&�D�Q�D�G�D��

�.�H�O�O�\���5�R�E�E���D�Q�G���0�L�F�K�D�H�O���5�\�D�Q���Z�L�O�O���S�U�H�V-

�H�Q�W�� �D�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �R�Y�H�U�Y�L�H�Z�� �R�I�� �S�D�V�W��

and current approaches to understand-

�L�Q�J�� �I�R�R�W�� �E�L�R�P�H�F�K�D�Q�L�F�V�� �D�Q�G�� �Ë�W�W�L�Q�J�� �D�S-

�S�U�R�D�F�K�H�V���L�Q���1�R�U�W�K���$�P�H�U�L�F�D���L�Q���W�K�H�L�U���M�R�L�Q�W��

�S�U�H�V�H�Q�W�D�W�L�R�Q�� �D�W�� �W�K�H�� �&�R�Q�J�U�H�V�V���� �7�K�U�R�X�J�K-

�R�X�W�� �L�W�V�� �H�Y�R�O�X�W�L�R�Q���� �H�D�F�K�� �W�K�H�R�U�H�W�L�F�D�O�� �S�H�U-

�V�S�H�F�W�L�Y�H�� �K�D�G�� �S�U�R�Y�L�G�H�G�� �X�Q�L�T�X�H�� �Y�D�O�X�H�� �W�R��

�W�K�H���F�O�L�Q�L�F�L�D�Q���� �+�R�Z�H�Y�H�U���� �H�D�F�K�� �W�K�H�R�U�\�� �Z�D�V��

�O�L�P�L�W�H�G�� �W�R�� �W�K�H�� �V�F�L�H�Q�W�L�Ë�F�� �U�H�V�H�D�U�F�K�� �D�Y�D�L�O-Kelly Robb Michael Ryan Thomas Stief
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�D�E�O�H���D�W���W�K�H���W�L�P�H�����.�H�O�O�\���5�R�E�E���D�Q�G���0�L�F�K�H-

�D�O�� �5�\�D�Q�� �Z�L�O�O�� �H�Y�D�O�X�D�W�H�� �W�K�H�� �W�K�H�R�U�L�H�V���� �V�X�F�K��

�D�V�� �W�K�H�� �0�H�U�W�R�Q�� �/���� �5�R�R�W�� �V�X�E�W�D�O�D�U�� �Q�H�X�W�U�D�O��

�W�K�H�R�U�\�� �R�U�� �W�K�H�� �V�X�E�W�D�O�D�U�� �M�R�L�Q�W�� �D�[�L�V�� �H�T�X�L-

�O�L�E�U�L�X�P�� �W�K�H�R�U�\���� �I�U�R�P�� �W�R�G�D�\�"�V�� �V�F�L�H�Q�W�L�Ë�F��

�S�H�U�V�S�H�F�W�L�Y�H���D�Q�G���S�U�H�V�H�Q�W���W�Z�R���Q�H�Z�H�U���F�R�Q-

�F�H�S�W�V�����V�H�Q�V�R�U�L�P�R�W�R�U���Ë�W�W�L�Q�J���F�R�Q�F�H�S�W�V���D�Q�G��

�W�K�H�� �V�R���F�D�O�O�H�G�� �F�R�P�I�R�U�W�� �Ë�O�W�H�U���� �Z�K�L�F�K�� �K�D�V��

�E�H�H�Q�� �G�L�V�F�X�V�V�H�G�� �L�Q�� �U�X�Q�Q�L�Q�J�� �V�K�R�H�� �F�L�U�F�O�H�V��

�I�R�U���\�H�D�U�V�����,�Q���&�R�O�R�J�Q�H�����0�L�F�K�D�H�O���5�\�D�Q���Z�L�O�O��

present data from a Canadian research 

�G�D�W�D�E�D�V�H���Z�L�W�K���P�R�U�H���W�K�D�Q�����������������F�O�L�Q�L�F�D�O��

outcome measurements on the comfort 

�Ë�O�W�H�U���L�Q���I�R�R�W���R�U�W�K�R�W�L�F�V��

�7�K�H���(�X�U�R�S�H�D�Q���S�H�U�V�S�H�F�W�L�Y�H���D�Q�G���W�K�H���G�L�I-

�I�H�U�H�Q�F�H�V�� �W�R�� �W�K�H�� �1�R�U�W�K�� �$�P�H�U�L�F�D�Q�� �Ë�W�W�L�Q�J��

�D�S�S�U�R�D�F�K�H�V�� �Z�L�O�O�� �E�H�� �S�U�H�V�H�Q�W�H�G�� �E�\�� �S�H�G�R�U-

�W�K�L�V�W�� �D�Q�G�� �'�L�S�O�����,�Q�J���� �7�K�R�P�D�V�� �6�W�L�H�I�� �L�Q�� �K�L�V��

�N�H�\�Q�R�W�H���� �(�Y�H�Q�� �W�K�R�X�J�K�� �W�K�H�U�H�� �Z�H�U�H�� �D�Q�G��

are different approaches in North Amer-

�L�F�D���� �W�K�H�� �I�R�F�X�V�� �W�K�H�U�H�� �L�V�� �R�I�W�H�Q�� �R�Q�� �F�R�U�U�H�F�W-

�L�Q�J�� �W�K�H�� �K�L�Q�G�I�R�R�W�� �W�K�U�R�X�J�K�� �L�Q�V�R�O�H�� �Ë�W�W�L�Q�J����

�Z�K�L�F�K���L�V���D�O�V�R���L�Q�W�H�Q�G�H�G���W�R���W�U�H�D�W���W�K�H���S�U�R�E-

�O�H�P�V�� �L�Q�� �W�K�H�� �I�R�U�H�I�R�R�W���� �3�D�G�V�� �R�Q�� �W�K�H�� �I�R�U�H-

�I�R�R�W���� �I�R�U�� �H�[�D�P�S�O�H�� �W�R�� �F�R�U�U�H�F�W�� �R�U�� �V�X�S�S�R�U�W��

�W�K�H�� �P�H�G�L�D�O���D�U�F�K���� �D�V�� �L�V�� �F�R�P�P�R�Q���L�Q�� �P�X�F�K��

�R�I�� �(�X�U�R�S�H���� �D�U�H�� �X�Q�N�Q�R�Z�Q�� �L�Q�� �1�R�U�W�K�� �$�P�H��

�U�L�F�D�����7�K�R�P�D�V���6�W�L�H�I���Z�L�O�O���O�R�R�N���D�W���W�K�H���F�O�D�V�V�L�F��

�Ë�W�W�L�Q�J�� �F�R�Q�F�H�S�W�V�� �I�U�R�P�� �(�X�U�R�S�H�� �D�Q�G�� �P�R�U�H��

current concepts from a biomechanical 

�S�H�U�V�S�H�F�W�L�Y�H�����D�O�V�R���I�R�F�X�V�L�Q�J���R�Q���W�K�H���W�H�Q�V�L�R�Q��

�E�H�W�Z�H�H�Q���W�K�H���I�R�U�H�I�R�R�W���D�Q�G���K�L�Q�G�I�R�R�W����

�7�K�R�P�D�V���6�W�L�H�I���L�V���Y�H�U�\���I�D�P�L�O�L�D�U���Z�L�W�K���W�K�H��

biomechanics of the foot and foot or-

�W�K�R�W�L�F�V�����+�H���L�V���D���P�D�V�W�H�U���R�U�W�K�R�S�H�G�L�F���V�K�R�H-

�P�D�N�H�U���� �V�W�X�G�L�H�G�� �W�H�F�K�Q�L�F�D�O�� �R�U�W�K�R�S�H�G�L�F�V��

�L�Q�� �0�¾�Q�V�W�H�U�� �D�Q�G�� �K�D�V�� �E�H�H�Q�� �W�H�D�F�K�L�Q�J�� �D�Q�G��

�U�H�V�H�D�U�F�K�L�Q�J�� �D�W�� �W�K�H�� �,�Q�V�W�L�W�X�W�H�� �R�I�� �6�S�R�U�W�V��

�6�F�L�H�Q�F�H�� �D�W�� �-�X�V�W�X�V�� �/�L�H�E�L�J�� �8�Q�L�Y�H�U�V�L�W�\�� �L�Q��

�*�L�H�V�V�H�Q�� �V�L�Q�F�H�� ������������ �L�Q�F�O�X�G�L�Q�J�� �R�Q�� �Q�H�Z��

�F�R�Q�F�H�S�W�V�� �I�R�U�� �R�U�W�K�R�W�L�F�V���� �7�K�L�V�� �F�R�Q�J�U�H�V�V��

�V�H�V�V�L�R�Q�� �R�Q�� �6�D�W�X�U�G�D�\���� �2�F�W�R�E�H�U�� �������� ������������

�D�W�������������D���P�������L�V���K�H�O�G���L�Q���F�R�R�S�H�U�D�W�L�R�Q���Z�L�W�K��

�W�K�H�� �6�W�X�G�L�H�Q�J�H�P�H�L�Q�V�F�K�D�I�W�� �I�¾�U�� �2�U�W�K�R�S�¦��

�G�L�H���V�F�K�X�K�W�H�F�K�Q�L�N����

Forefoot problems are an 
interdisciplinary task
Many of the foot problems that are 

�W�U�H�D�W�H�G�� �L�Q�� �R�U�W�K�R�S�H�G�L�F�� �V�K�R�H�� �W�H�F�K�Q�R�O�R�J�\��

�D�U�H�� �O�R�F�D�O�L�]�H�G�� �L�Q�� �W�K�H�� �I�R�U�H�I�R�R�W���� �2�Q�O�\�� �E�\��

�U�H�F�R�J�Q�L�]�L�Q�J�� �W�K�H�� �U�H�V�S�H�F�W�L�Y�H�� �F�D�X�V�H�V�� �F�D�Q��

�W�K�H�� �U�L�J�K�W�� �V�R�O�X�W�L�R�Q�� �E�H�� �I�R�X�Q�G�� �I�R�U�� �W�K�H�� �S�D-

�W�L�H�Q�W�����+�R�Z���W�R���G�R���W�K�L�V���Z�L�O�O���E�H���W�K�H���W�R�S�L�F���R�I��

�W�K�H�� �V�H�V�V�L�R�Q�� �$�)�R�U�H�I�R�R�W�� �3�U�R�E�O�H�P�V�%�� �D�W�� �W�K�H��

�2�5�7�+�2�3�†�'�,�(�� �6�&�+�8�+�� �7�(�&�+�1�,�.�� �F�R�Q-

�J�U�H�V�V�����Z�K�L�F�K���Z�L�O�O���E�H���K�H�O�G���L�Q���F�R�R�S�H�U�D�W�L�R�Q��

�Z�L�W�K�� �W�K�H�� �'�H�X�W�V�F�K�H�� �$�V�V�R�]�L�D�W�L�R�Q�� �I�¾�U�� �)�X�¡��

�X�Q�G���6�S�U�X�Q�J�J�H�O�H�Q�N�����'���$���)������

�'�U���� �0�L�F�K�D�H�O�� �*�D�E�H�O�� �Z�L�O�O�� �Ë�U�V�W�� �H�[�S�O�D�L�Q��

the anatomy and the function or dys-

function of the forefoot and present the 

�P�H�G�L�F�D�O�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �W�K�H�U�D�S�\�� �R�S�W�L�R�Q�V����

�3�U�R�I���� �3�D�W�U�L�F�N�� �.�O�H�L�Q���� �D�� �Z�L�G�H�O�\�� �W�U�D�L�Q�H�G��

�S�K�\�V�L�R�W�K�H�U�D�S�L�V�W�� �D�Q�G�� �I�D�P�L�O�L�D�U�� �Z�L�W�K�� �W�K�H��

�F�R�Q�F�H�S�W�� �$�8�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �Z�D�O�N�L�Q�J�%�� �E�\��

�.�L�U�V�W�H�Q�� �*�¸�W�]���1�H�X�P�D�Q�Q���� �Z�L�O�O�� �O�H�F�W�X�U�H�� �R�Q��

�W�K�H�� �W�R�S�L�F�� �$�8�Q�G�H�U�V�W�D�Q�G�L�Q�J�� �Z�D�O�N�L�Q�J�� ���� �D��

�J�D�L�W���G�L�D�J�Q�R�V�W�L�F���S�U�R�J�U�D�P���Z�L�W�K���W�U�D�Q�V�G�L�V�F�L-

�S�O�L�Q�D�U�\�� �W�K�H�U�D�S�\�� �L�Q�� �D�� �S�D�W�L�H�Q�W�� �Z�L�W�K�� �F�K�L�Q��

�N�X�Q�J�X�Q�\�D�� �Y�L�U�X�V�%���� �6�X�U�J�L�F�D�O�� �R�S�W�L�R�Q�V�� �I�R�U��

disturbed biomechanics of the forefoot 

�Z�L�O�O�� �E�H�� �G�H�P�R�Q�V�W�U�D�W�H�G�� �E�\�� �'�U���� �+�H�L�Q�R�� �$�U-

�Q�R�O�G��

�3�H�G�R�U�W�K�L�V�W�� �)�U�D�Q�]�� �)�L�V�F�K�H�U�� �Z�L�O�O�� �S�U�H�V�H�Q�W��

�K�L�V���V�\�V�W�H�P�D�W�L�F�V���R�I���K�R�Z���K�H���H�[�D�P�L�Q�H�V���W�K�H��

�I�R�R�W�����S�D�O�S�D�W�H�V���L�W���D�Q�G���X�V�H�V���W�K�H���N�Q�R�Z�O�H�G�J�H��

�R�I���W�K�H���J�D�L�W���F�\�F�O�H���W�R���G�R���M�X�V�W�L�F�H���W�R���W�K�H���Y�D�U-

ious clinical conditions and their causes 

�Z�L�W�K�� �D�� �G�L�I�I�H�U�H�Q�W�L�D�W�H�G�� �I�R�R�W�� �R�U�W�K�R�W�L�F�� �F�R�Q-

�F�H�S�W�����:�K�H�Q���W�D�O�N�L�Q�J���D�E�R�X�W���I�R�U�H�I�R�R�W���S�U�R�E-

�O�H�P�V���� �R�Q�H�� �P�X�V�W�� �Q�R�W�� �I�R�U�J�H�W�� �V�K�R�H�� �P�R�G�L�Ë-

�F�D�W�L�R�Q�V�����:�L�W�K���0�D�U�L�X�V���*�D�E�H�O�����D���\�R�X�Q�J���F�R�O-

�O�H�D�J�X�H�� �Z�K�R�� �F�R�P�E�L�Q�H�V�� �K�D�Q�G�L�F�U�D�I�W�� �W�U�D�L�Q-

�L�Q�J���Z�L�W�K���X�Q�L�Y�H�U�V�L�W�\���V�W�X�G�L�H�V���Z�L�O�O���G�H�V�F�U�L�E�H��

�W�K�H�� �H�I�I�H�F�W�� �R�I�� �V�K�R�H�� �P�R�G�L�Ë�F�D�W�L�R�Q�V�� �I�U�R�P�� �D��

�V�F�L�H�Q�W�L�Ë�F���E�L�R�P�H�F�K�D�Q�L�F�D�O���S�R�L�Q�W���R�I���Y�L�H�Z��

�7�K�H�U�H���Z�L�O�O���E�H���D���W�U�D�Q�V�O�D�W�L�R�Q���V�H�U�Y�L�F�H���I�R�U��

�W�K�H���O�H�F�W�X�U�H�V���L�Q���W�K�H���F�R�Q�J�U�H�V�V���I�R�U���(�Q�J�O�L�V�K����

�*�H�U�P�D�Q���D�Q�G���)�U�H�Q�F�K�� �

Dr. Michael 
Gabel

Prof. Patrick 
Klein

Dr. Heino 
Arnold 

Franz 
Fischer

Marius 
Gabel

Registration and further info
All information about the fair and the 

congress can be found on the website 

of the trade-fair and congress. You can 

book congress tickets online directly 

here.

www.ost-messe.de

International Trade Show 
and Congress

ORTHOPÄDIE
SCHUH
TECHNIK
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At this year•s IVO Congress at the ORTHOPÄDIE SCHUH TECHNIK trade fair in Cologne on 14 and 15 
October, there will be a number of seminars in English, which will provide an opportunity to explore 
the congress topics in greater depth. As seminar places are limited, early booking is recommended 
(at www.ost.messe.de).  

Basics of Gait Analysis
Friday, 9.30 … 10.30 a.m.

Kelly Robb 

Michael Ryan

Motion analyses can help to track down 

the causes of overuse complaints in 

sports. They are also an important tool 

for evaluating the effect of orthopedic 

devices such as foot orthotics. In this 

seminar, the basics of motion analysis 

will be explained and its possible appli-

cations in practical patient treatment 

will be demonstrated: Which parame-

ters do I have to pay special attention 

to during the analysis? How do I relate 

the results of the analysis to the symp-

toms? How can I implement the analysis 

results in practical care for the patients? 

The speakers are themselves pedorthists 

and have many years of experience in 

motion analysis.

North american and European con-
cepts in pedorthics compared
Friday, 12.30 … 1.30 p.m.

(Kelly Robb and Michael Ryan)

Foot problems may be manifested with 

the same symptoms everywhere. But the 

approach to therapy varies from country 

to country or continent to continent. 

Those familiar with pedorthics know 

that there are major differences between 

the European and North American ap-

proaches. In this seminar, participants 

can learn where these differences lie and 

what similarities there are in care.

Using a common and frequently en-

countered problem, the presenters, both 

well versed in foot orthotics and the un-

derlying theory, will introduce the North 

American approach to foot orthotics. 

This will include history taking, an ex-

amination without and with weight 

bearing, gait analysis, followed by a syn-

thesis of these examination results lead-

ing to the selection of appropriate foot-

wear and the design, fabrication and de-

livery of an orthotic.

During the presentation, there will be 

an opportunity to ask questions and dis-

cuss each step. 

The importance of neurophysiology 
in pedorthic care
Friday, 5.00 … 6.00 p.m.

(Kelly Robb and Michael Ryan)

This presentation is intended to take a 

complex topic, such as neurophysiolo-

gy in pedorthics, and simplify it for the 

attendees. The delivery of the presenta-

tion is an interview style, adding humor 

and simplistic language.

Short and intense: 

Seminars in English 
at the IVO 
Congress in CologneP
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�2�U�W�K�R�S�H�G�L�F���)�R�R�W�Z�H�D�U���0�R�G�L�É�F�D�W�L-
ons … biomechanics meet practical 
application
Friday, 2.00 … 3.00 p.m.

Thomas Stief

The optimal treatment with adap tations 

���P�R�G�L�Ë�F�D�W�L�R�Q�V���� �W�R�� �R�U�W�K�R�W�L�F�� �I�R�R�W�Z�H�D�U��

is only possible by tracking clear and 

comprehensible treatment objectives. 

Biomechanical competences as well as 

technical and orthopedic skills play an 

important role in their formulation and 

implementation in daily practice. In the 

�F�R�X�U�V�H�� �&�2�U�W�K�R�W�L�F�� �)�R�R�W�Z�H�D�U�� �0�R�G�L�Ë�F�D-

tions … biomechanics meet practical ap-

plication• we will focus on:

€ how types of biomechanical stress dif-

fer in various kinds of pathologies and 

�L�Q�Ì�X�H�Q�F�H���J�D�L�W���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V��

€ which treatment objectives could be 

addressed by orthotic footwear mod-

�L�Ë�F�D�W�L�R�Q�V���W�R���P�H�H�W���W�K�H���F�O�L�Q�L�F�D�O���Q�H�H�G�V���R�I��

the individual user,

€ and the importance of biomechani-

cal measurements in daily practice to 

achieve the treatment objectives.

�7�U�D�L�Q�L�Q�J�����4�X�D�O�L�É�F�D�W�L�R�Q�����5�H�F�R�J�Q�L�W�L�R�Q������
International Seminar 
Friday, 3.30 … 5.00 p.m.

Which models for training in pedorthic 

exist and how can they be adapted to the 

individual situation in a country? How 

can training and research be combined? 

Which strategies promise success in the 

pursuit of governmental recognition of 

the profession? These questions are in 

the focus of this international seminar, 

to which all are cordially invited who 

want to establish or further develop the 

profession of pedorthics in their coun-

try. Experienced experts will report on 

strategies for creating training and on 

successful examples from practice. In 

various working groups within the sem-

inar, there will be opportunities to dis-

cuss different issues with peers and to 

establish contacts for further collabora-

tion and exchange. The seminar is free 

of charge, registration is required.

Fred Holtkamp (together with Jessica Hohen-

schon, Karl-Heinz Schott, Daniel Petcu)

Pressure distribution measurement 
(pedobarography) in practice
Saturday, 12.30 … 1.30 p.m.

Pressure distribution measurement un-

der the foot plays an important role in 

the care of patients with diabetic foot 

syndrome. In patients who can no lon-

ger feel the pressure on their feet due to 

neuropathy, it can identify regions of the 

foot that are particularly at risk. In ad-

dition, it provides the orthopedic shoe-

maker with reliable information about 

the success of his work … if he uses the 

technique correctly. In this seminar, the 

general conditions for measurements in 

practice are explained and demonstrat-

Dr. Axel Kalpen

ed, ensuring reproducible and compa-

rable measurement results between two 

measurement appointments. Further-

more, the interpretation of the most 

important parameters will be introduced 

and the importance of limit values will 

be discussed.

Custom orthotic shoes: 
More than just shoes!
Saturday, 2.00 … 3.00 p.m.

The custom orthotic shoe as function-

al appliance is little known in many 

countries. In the seminar the former 

IVO-president Karl-Heinz Schott ex-

plains what the custom orthotic shoe 

should be able to do and when it is 

�V�X�E�V�F�U�L�E�H�G�� ���� �D�Q�G�� �W�K�D�W�� �W�K�H�� �F�H�U�W�L�Ë�H�G�� �S�H-

�G�R�U�W�K�L�V�W�� �J�H�Q�H�U�D�W�H�V�� �W�K�H�� �G�L�D�J�Q�R�V�W�L�F�� �Ë�Q�G-

ings himself and that he decides on the 

treatment. He shows how patients can 

be treated in a country where pedorth-

ic works are not part of the services of 

health insurance companies and where 

the physician is not the initiator of the 

treatment. It will also be discussed how 

the ŒPriority Assistive Product List• of 

the WHO has changed the treatment sit-

uations in various countries.

Karl-Heinz Schott

 www.ost-messe.de
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The congress of the 6th ORTHOPÄDIE SCHUH TECHNIK and the IVO, which will take place in Cologne 
�R�Q���������D�Q�G���������2�F�W�R�E�H�U���������������Z�L�O�O���V�W�D�U�W���Z�L�W�K���L�Q�G�L�Y�L�G�X�D�O���K�D�Q�G�F�U�D�I�W�H�G���É�W�W�L�Q�J�V�����2�U�W�K�R�S�D�H�G�L�F���V�K�R�H�P�D�N�H�U�V��
�Z�L�O�O���U�H�S�R�U�W���I�U�R�P���S�U�D�F�W�L�F�H���R�Q���W�K�H���L�Q�G�L�Y�L�G�X�D�O���V�R�O�X�W�L�R�Q�V���W�K�H�\���K�D�Y�H���I�R�X�Q�G���I�R�U���F�K�D�O�O�H�Q�J�L�Q�J���F�O�L�Q�L�F�D�O���S�L�F�W�X�U�H�V��

Orthopaedic shoemakers report 
from practice

�,�Q�G�L�Y�L�G�X�D�O�O�\���P�D�Q�X�I�D�F�W�X�U�H�G���L�Q�W�H�U�L�P��
�V�K�R�H���I�R�U���G�L�D�E�H�W�L�F���I�R�R�W���V�\�Q�G�U�R�P�H

OSM Gregor Berges

Following the update of PG 31 (footwear) 

in the German •HilfsmittelverzeichnisŽ 

(list of auxiliary means), an important sup-

ply for patients with forefoot amputations 

has been eliminated: The diabetes-adapt-

ed footbed (DAF) in the long-term dressing 

shoe. However, the DAF may still be used 

in the interim shoe. OSM Gregor Berges 

explains a manufacturing method devel-

oped by him and OSM Andreas Beck that 

is more  comfortable than before. The shoe 

with a separable upper contains a DAF and 

elements to stabilise the hindfoot.

�$�S�S�O�L�H�G���E�L�R�P�H�F�K�D�Q�L�F�V���L�Q��
orthopaedic foot care

OSM Marc-André Villiger

OSM Marc-André Villiger presents two 

case studies of patients who had injuries 

at a young age and are suffering from 

the after-effects many years later. With 

the help of an individual shoe or orthot-

�L�F�� �Ë�W�W�L�Q�J���� �D�� �V�L�J�Q�L�Ë�F�D�Q�W�� �L�P�S�U�R�Y�H�P�H�Q�W�� �L�Q��

biomechanics could be achieved. 

�&�K�D�U�F�R�W���0�D�U�L�H���7�R�R�W�K���É�W�W�L�Q�J

OSM Katja Streckhardt

OSM Katja Streckhardt reports on a patient 

with Charcot-Marie-Tooth disease (CMT). 

The progressive neuromuscular hereditary 

disease often affects the upper and low-

er extremities. The patient suffers from a 

contracted hollow foot on the right side, 

on the left side there is an already operat-

ed clubfoot, which will probably be operat-

ed on again in autumn. Katja Streckhardt 

describes the solutions she found for the 

patient under these conditions. 

�&�D�U�H���R�I���D���S�R�O�L�R�P�\�H�O�L�W�L�V���S�D�W�L�H�Q�W���Z�L�W�K��
arthrodesis boots 

OSM Elisabeth Klumpe

OSM Elisabeth Klumpe describes the 

case of a polymyelitis patient who has 

a bunion on the right and a heel on the 

left foot. He also suffers from arthrosis 

in the hindfoot area on both sides. When 

making the arthrodesis boots, special 

attention had to be paid to the treat-

ment of the heel foot. Elisabeth Klumpe 

�S�U�H�V�H�Q�W�V���W�K�H���L�Q�G�L�Y�L�G�X�D�O���V�W�H�S�V���W�R���W�K�H���Ë�Q�D�O��

�Ë�W�W�L�Q�J��

�/�R�Q�J���W�H�U�P���G�\�V�I�X�Q�F�W�L�R�Q���R�I���W�K�H��
tibialis posterior tendon

OSM Markus Kerkering

Dysfunction of the tibialis posterior ten-

don, which manifests itself as pain in the 

medial ankle and ligament, is the most 

�I�U�H�T�X�H�Q�W�� �F�D�X�V�H�� �R�I�� �Ì�D�W�� �I�H�H�W�� �D�F�T�X�L�U�H�G�� �L�Q��

adulthood. If left untreated, it can cause 

the tendon to rupture and the foot and 

ankle to collapse. Early diagnosis and in-

tervention can slow down the progression 

of the degeneration through non-surgical 

measures such as orthopaedic footwear.

OSM Markus Kerkering presents two 

�F�X�V�W�R�P�H�U�� �Ë�W�W�L�Q�J�V�� �L�Q�� �K�L�V�� �O�H�F�W�X�U�H���� �2�Q�H�� �L�V��

�D�� �P�D�G�H���W�R���P�H�D�V�X�U�H�� �V�K�R�H�� �Ë�W�W�L�Q�J�� �D�Q�G�� �W�K�H��

�R�W�K�H�U�� �L�V�� �D�� �V�K�R�H�� �Ë�W�W�L�Q�J�� ���� �� �W�K�H�� �%�X�W�W�U�H�V�V�� ����

�Z�L�W�K�� �L�Q�V�R�O�H�� �Ë�W�W�L�Q�J���� �$�I�W�H�U�Z�D�U�G�V���� �W�K�H�� �W�Z�R��

�Ë�W�W�L�Q�J�V���Z�L�O�O���E�H���G�L�V�F�X�V�V�H�G���L�Q���D���V�K�R�U�W���F�R�P-

parison.

�Z�Z�Z���R�V�W���P�H�V�V�H���G�H
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This book provides a comprehensive presentation of pedorthics as it exists today. Three experts from the “elds of orthopedics a nd 
pedorthics have teamed up for this. With the help of recognised specialists they created a practical work which covers all aspe cts
essential to providing pedorthic care. Due to its multidisciplinary approach, anyone involved in pedorthic care or in the presc ription
of orthopedic appliances will appreciate this book as an ideal reference.
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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 the gloves.
4. Hold plaster bandage in lukewarm water at a slant and then

squeeze.
5. Wrap plaster bandage from distal to proximal around the

foot and around the cutting mat until the desired height is
reached.

6. Spread and flatten plaster.
7. Adapt plaster (Achilles tendon, ankle, balls, toes).
8. Foot correction (correct hindfoot, set heel pitch, position

forefoot, define toe spring).
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Fig. 10 Screenshot from the 3D scanner.

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 libr ary.

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 for m 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).

Procedure (Fig. 7, 8):
1. WrWW ap foot with foil from distal to proxima l in the intended

dir ection of correction: On the one hand, the edema isa
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from ppllapllalaaalllllaalalplllllllaaplllaaaappllllllappllllaapllaappllllaaapllaaaplapllaaappplplappllalaplapp ttststssstsssssstssssssstsstttttstttstter rer reeerer rer rer rer rer re esiduididiesidusidueeesidesiduduesidusidesiduesiduduesiduesiduesesesessesesseseses....

2. Fix tx heee cue cucuutte uu ting mat in place.
3. Put  onnn tn hhhheeee gloeee ves.
4. Hold pppplllp aastssttts er bandage in lukewarm water at a slaa nt and then

squeezzzzzzeee.
5. WrWW ap ppplaplaplaplaplaaaaplaaaaaapplapplalalallaplaaaappplapppppppp sssststsssssssssssstssster baer baer baer bandandandandage frge frge frge frg oooom dism dism dism disttttaaaallll ttttoooo prprprprp ooooxxxximaimaimaimaimaal al al al arrrroooound tund tund tund t hhhheeee

foot annnd nndnd add aaaaan rround the cutting mat unt il the desired heighgg t is
reacheeeeddd..

6. Spreaddd add aaaaad annnnndd fln atten plaster.
7. Adapt plapppplalalalaaaaaassster (Achilles tendon, ankle, balls, ttoes).
8. Foot coooooooorrrrrrrreeeeecte ion (con rrr ect hindfoot, set heel pitch, positionnn

forefoooooooott,, dddefiddefidd fifiiine tne tne tnne tnne tnenne tene tnene tne tnne ee tooooooooooe spre spre spre spre spre spe spre spre spe sprppppppp i )ing)ing)ing)ing)ing)ng)ing)ng).ng).ing)ing).g)g)g)ggg
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Baumgartner, Möller, StinusBaumgartner, Möller, Stinus

Pedorthics
Foot Disorders … Foot Orthoses … Footwear

English edition of the standard German textbook
320 pages, more than 1000 “gures, hardcover
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P E D O RT H I C S  I N T E R N AT I O N A L

niversary of the congress. In total, with 

this year•s IVO Congress in Cologne, 20 

Congresses have been held (After the 

Congress in Brussels in 1997, the rhythm 

of the Congress was extended from two 

to three years). 

In addition to promoting continu-

ing education and professional contacts 

across borders, IVO congresses in the 

past have also been important events in 

making the profession better known to 

consumers as well as to authorities and 

the medical profession in some coun-

tries where the profession was not yet 

so well known. Particularly in countries 

outside Europe, the importance of the 

congress and the number of foreign visi-

tors meant that by hosting the IVO Con-

The history of the IVO goes back to 

�W�K�H�� �Ë�I�W�L�H�V�� �R�I�� �W�K�H�� �O�D�V�W�� �F�H�Q�W�X�U�\���� �2�Q�O�\��

a few years after the Second World War, 

�W�K�H���Ë�U�V�W���H�I�I�R�U�W�V���Z�H�U�H���P�D�G�H���L�Q���(�X�U�R�S�H���W�R��

promote professional and collegial ex-

change across national borders, to deep-

�H�Q���W�K�H���V�F�L�H�Q�W�L�Ë�F���D�Q�G���Z�R�U�N�L�Q�J���N�Q�R�Z�O�H�G�J�H��

acquired in the various countries. First 

contacts had already been made in 1951 

at the •Vienna CongressŽ of the •Bureau 

International du Cuir et de la Chaussure 

���%�,�&���%�����Z�K�L�F�K���Z�H�U�H���L�Q�W�H�Q�V�L�Ë�H�G���L�Q���W�K�H���I�R�O-

lowing years at various congresses and 

events. This loose cooperation, based 

primarily on personal contacts, was giv-

�H�Q�� �D�� �Ë�U�P�� �I�U�D�P�H�Z�R�U�N�� �L�Q�� ���������� �Z�L�W�K�� �W�K�H��

founding of the International Associa-

tion of Orthopaedic Shoemakers (IAO). 

After meetings in Copenhagen and Zu-

rich, the decision was taken at the 1973 

meeting in Salzburg to turn the work-

ing group into an association in its 

own right. The founding members were 

Austria, Belgium, Denmark, Germany, 

Luxembourg, the Netherlands and Swit-

zerland. 

The IVO Congress is the most 
important meeting place
Already at the foundation it was decid-

ed that every two years an internation-

al congress should take place, which 

should be organized in each case by a 

�P�H�P�E�H�U���F�R�X�Q�W�U�\�����7�K�H���Ë�U�V�W���F�R�Q�J�U�H�V�V���Z�D�V��

held in 1975 in Gent, Belgium, where the 

congress will return in 2025, the 50th an-

The promotion of international cooperation in pedorthics and the development of the profession 
internationally … this is the special concern of the International Association of Orthopaedic Footwe-
ar Technicians (IVO). For almost 50 years, the IVO congresses, which take place every three years in 
a different country, have played a central role in this. This year, the IVO Congress will be hosted by 
ORTHOPÄDIE SCHUH TECHNIK in Cologne on October 14 and 15, 2022.

The IVO: 
Promoting cooperation and friendship
WOLFGANG BEST

Award ceremony
IVO Award - Siegfried Stinus Medal

�)�R�U���W�K�H���É�U�V�W���W�L�P�H�����W�K�H���,�9�2���$�Z�D�U�G���Z�L�O�O���E�H���S�U�H�V�H�Q�W�H�G���R�Q���W�K�H���R�F�F�D�V�L�R�Q���R�I���W�K�H���,�9�2���&�R�Q-

�J�U�H�V�V�����,�W���L�V���G�R�Q�D�W�H�G���E�\���6�L�H�J�I�U�L�H�G���6�W�L�Q�X�V�����K�R�Q�R�U�D�U�\���S�U�H�V�L�G�H�Q�W���R�I���W�K�H���,�9�2�����,�Q���I�X�W�X�U�H����

�W�K�H���6�L�H�J�I�U�L�H�G���6�W�L�Q�X�V���0�H�G�D�O���Z�L�O�O���E�H���D�Z�D�U�G�H�G���H�Y�H�U�\���W�K�U�H�H���\�H�D�U�V���R�Q���W�K�H���R�F�F�D�V�L�R�Q���R�I��

�W�K�H���,�9�2���&�R�Q�J�U�H�V�V���W�R���S�H�R�S�O�H���Z�K�R���K�D�Y�H���U�H�Q�G�H�U�H�G���R�X�W�V�W�D�Q�G�L�Q�J���V�H�U�Y�L�F�H�V���W�R���L�Q�W�H�U�Q�D-

�W�L�R�Q�D�O���F�R�R�S�H�U�D�W�L�R�Q���L�Q���S�H�G�R�U�W�K�L�F�V����

�7�K�H���D�Z�D�U�G���Z�L�Q�Q�H�U���Z�L�O�O���E�H���V�H�O�H�F�W�H�G���E�\���D�Q���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���D�Q�G���L�Q�W�H�U�G�L�V�F�L�S�O�L�Q�D�U�\���M�X�U�\����

�'�U�����+�D�U�W�P�X�W���6�W�L�Q�X�V���Z�L�O�O���J�L�Y�H���W�K�H���O�D�X�G�D�W�L�R���I�R�U���W�K�H���D�Z�D�U�G���Z�L�Q�Q�H�U��

�(�Y�H�U�\�R�Q�H���Z�K�R���L�V���L�Q�W�H�U�H�V�W�H�G���L�Q���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���F�R�R�S�H�U�D�W�L�R�Q��

�L�Q���S�H�G�R�U�W�K�L�F�V���L�V���F�R�U�G�L�D�O�O�\���L�Q�Y�L�W�H�G���W�R���D�W�W�H�Q�G���W�K�H��

�D�Z�D�U�G���F�H�U�H�P�R�Q�\�����$�Z�D�U�G���&�H�U�H�P�R�Q�\���,�9�2���$�Z�D�U�G��

�6�L�H�J�I�U�L�H�G���6�W�L�Q�X�V���0�H�G�D�O���2�5�7�+�2�3�†�'�,�(���6�&�+�8�+���7�(�&�+�1�,�.

�)�D�L�U���,�9�2���&�R�Q�J�U�H�V�V���)�U�L�G�D�\�����2�F�W�R�E�H�U���������������������������������S���P����

�)�R�U�X�P���L�Q���W�K�H���H�[�K�L�E�L�W�L�R�Q���K�D�O�O

�,�9�2���&�R�Q�J�U�H�V�V���6�\�G�Q�H�\����������
�3�K�R�W�R�V�����&�����0�D�X�U�H�U���)�D�F�K�P�H�G�L�H�Q
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gress, the associations were also able to 

draw attention to the level reached by 

the profession in their own countries. In 

Japan, the organization of the congress 

even led to various groups joining to-

gether to form a national association for 

this task. 

As the list of the IVO•s founding mem-

bers shows, the international associa-

tion was initially a Central European af-

fair. These were primarily those coun-

tries in which pedorthics had developed 

from the shoemaker•s trade in the direc-

tion of orthopedic foot care and where, 

over the years, corresponding training 

structures and state-recognized degrees 

had been established. 

Supporting the 
development of the craft
In contrast to Prosthetics&Orthotics, 

which is established as an independent 

profession in many countries, the pro-

fession of pedorthics hardly existed as 

an independent craft in global terms. 

Serious foot problems could therefore in 

many cases not be treated professionally 

according to the standard of craftsman-

ship developed in Europe. Accordingly, 

�W�K�H���,�9�2���V�W�U�X�J�J�O�H�G���I�R�U���P�D�Q�\���\�H�D�U�V���W�R���Ë�Q�G��

members outside the core countries or 

even outside Europe. But the demand for 

professional solutions to foot problems 

has led to a growing circle of member 

countries. With French-speaking Can-

�D�G�D�� �D�Q�G�� �$�X�V�W�U�D�O�L�D���� �W�K�H�� �Ë�U�V�W�� �Q�R�Q���(�X�U�R-

pean members joined the IVO in the 

1980s and 1990s. Today, the Pedorthic 

Association of Canada, representing the 

English-speaking part of Canada, the 

IVO-Japan and the Pedorthic Associa-

tion of Australia also belong to the IVO. 

These are countries that have made very 

great progress over the past 25 years in 

terms of education and state recognition. 

In Canada and Australia, the profession 

is now even taught at universities.

But if there is no state-recognized 

training or professional association in a 

country, this does not mean that there 

Sydney, did you not always want to go there?

Work as an Orthopaedic shoemaker / Pedorthist. The job is avai-
lable for 6 month on the basis of a working holiday visa. If all 
goes well, it can turn into a longer-term employment subject to 
visa rules. 
Work and play at the Northern Beaches of Sydney. 

Who is Shoetech Pty Ltd?
Shoetech footpower was established by OSM / Pedorthist Karl-
Heinz Schott in 1988. We have modern equipment and our 
workshop is fully air-conditioned. We use Zebris and Fscan in our 
assessments. Our workload includes all the usual areas of Pedort-
hics / Orthopaedic shoe technology. One key area of interest is 
the sensomotoric treatment based on Jahrling.   

Job description
The job is hands on in the workshop / laboratory. The workload 
includes working on lasts, casts, orthotic elements, shoe uppers, 
shoe repairs of the footwear we made, footwear modi“cations 
and foot orthoses. Some English skills will be required.

I am looking forward to hearing from you
Karl-Heinz Schott

Important, contact us prior to any travel arrangements to 
con“rm the job is available for the time you plan to be in Aus-
tralia. 

E-Mail schottk@shoetech.com.au

are no specialists there who take care of 

foot problems professionally. Partly they 

are craftsmen who learned their profes-

sion in Europe or other countries. Partly 

they are people who have dared to learn 

a profession that is still largely unknown 

in their home country. As self-employed 

J O B  A D V E RT I S E M E N T

�,�9�2���&�R�Q�J�U�H�V�V���3�D�U�L�V���������� �3�K�R�W�R�V�����&�����0�D�X�U�H�U���)�D�F�K�P�H�G�L�H�Q
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ics in view of numerous challenges, such 

as the development of health policy in 

many countries, the shortage of skilled 

workers, and technological develop-

ments that are calling some tradition-

al craft techniques into question. The 

problems may be somewhat different 

in each country. All the more import-

ant, therefore, is the exchange of ideas 

across national borders. And the best 

way to achieve this is through personal 

contacts and the friendships that result 

from them. 

Siegfried Stinus once again: •The IVO 

does not live only from the initiative and 

the activities of its president and its pre-

sidium. Rather, the idea of the IVO must 

be supported by each individual col-

league. We must move together and al-

so support each other in economic and 

socio-political issues. We have to real-

ize that the worries of one country today 

can be the problems of another coun-

try tomorrow. If we succeed in creating 

personal friendships out of professional 

contacts, then we will have come a good 

deal closer to the goal we have set.Ž �In addition, it is planned to set up 

working groups within the IVO to deal 

with various topics such as technologi-

cal development but also the integration 

of pedorthics into the international de-

velopment of the provision of assistive 

devices. This also includes joint efforts 

to harmonize the training and examina-

tion system and to standardize the pro-

�I�H�V�V�L�R�Q�D�O���S�U�R�Ë�O�H��

Personal contact is the basis of 
international cooperation
Next year, the IVO will be able to cele-

brate its 50th anniversary. •This union 

could only take place because farsighted 

men of our craft, convinced of the neces-

sity of moving closer together, set the 

course for the future with great person-

al commitment and took the necessary 

measures,Ž wrote IVO Honorary Presi-

dent Siegfried Stinus on the occasion of 

the IVO Congress in Brussels in 1997 in 

a review of the development of the as-

sociation. 

Today, too, farsightedness is re-

quired in the development of pedorth-

pedorthists or as employees or in a 

sponsored project, they use their know-

�O�H�G�J�H�� �I�R�U�� �W�K�H�� �E�H�Q�H�Ë�W�� �R�I�� �W�K�H�L�U�� �S�D�W�L�H�Q�W�V����

Many of them still work as •lone war-

riorsŽ in their countries and are left to 

their own devices when it comes to pro-

fessional and technical questions, be-

cause they lack access to the relevant 

knowledge and, above all, the exchange 

with colleagues. For this reason, the IVO 

maintains numerous contacts beyond its 

own members in other countries where 

pedorthics is practiced.

However, experience from other coun-

tries shows that it takes many years and 

often courageous people who are dedi-

cated to establish the profession. One of 

the goals of the IVO is therefore to sup-

port such initiatives by offering advice 

and knowledge but also the possibility to 

participate in the IVO without a nation-

al association. So today it is also possible 

for companies that are committed to pe-

dorthics in their country to be accepted 

as individual members of the IVO. Cur-

rently, these are companies from Portu-

gal and Slovenia. 

IVO-Kongresse

�����������*�H�Q�W�����%�H�O�J�L�H�Q

�����������1�R�U�G�Z�L�M�N�H�U�K�R�X�W�����1�L�H�G�H�U�O�D�Q�G�H��

�����������3�D�U�L�V�����)�U�D�Q�N�U�H�L�F�K

�����������%�H�U�O�L�Q�����'�H�X�W�V�F�K�O�D�Q�G

�����������.�R�S�H�Q�K�D�J�H�Q�����'�¦�Q�H�P�D�U�N�W

�����������'�D�Y�R�V�����6�F�K�Z�H�L�]

�����������:�L�H�Q�����˜�V�W�H�U�U�H�L�F�K

�����������9�H�U�V�D�L�O�O�H�V�����)�U�D�Q�N�U�H�L�F�K

�����������$�P�V�W�H�U�G�D�P�����1�L�H�G�H�U�O�D�Q�G�H

�����������4�X�H�E�H�F�����.�D�Q�D�G�D

�����������%�H�U�O�L�Q�����'�H�X�W�V�F�K�O�D�Q�G

�����������%�U�¾�V�V�H�O�����%�H�O�J�L�H�Q

�����������)�U�L�H�G�U�L�F�K�V�K�D�I�H�Q�����'�H�X�W�V�F�K�O�D�Q�G

�����������7�R�N�L�R�����-�D�S�D�Q

�����������%�D�V�H�O�����6�F�K�Z�H�L�]

�����������'�H�Q���+�D�D�J�����1�L�H�G�H�U�O�D�Q�G�H

�����������6�\�G�Q�H�\���$�X�V�W�U�D�O�L�H�Q

�����������3�D�U�L�V�����)�U�D�Q�N�U�H�L�F�K

�����������7�R�U�R�Q�W�R�����.�D�Q�D�G�D

�����������.�¸�O�Q�����'�H�X�W�V�F�K�O�D�Q�G

�����������*�H�Q�W�����%�H�O�J�L�H�Q

�,�9�2���&�R�Q�J�U�H�V�V���'�H�Q���+�D�D�J���������� �3�K�R�W�R�V�����1�9�2�6

�,�9�2���&�R�Q�J�U�H�V�V���7�R�U�R�Q�W�R���������� �3�K�R�W�R�V�����&�����0�D�X�U�H�U���)�D�F�K�P�H�G�L�H�Q
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The Global Report on Assistive Tech-

nology was developed in response 

to the World Health Assembly resolu-

tion (WHA71.8) adopted in May 2018 

to improve access to assistive technol-

ogy. This report is expected to play an 

�L�P�S�R�U�W�D�Q�W�� �U�R�O�H�� �L�Q�� �G�H�Ë�Q�L�Q�J�� �W�K�H�� �J�O�R�E�D�O��

roadmap for improving access to assis-

tive technology for all, everywhere. Led 

by an expert advisory group, the World 

Health Organization (WHO) and the 

children•s agency UNICEF jointly devel-

oped this report using an integrated ap-

proach based on currently available sci-

�H�Q�W�L�Ë�F���H�Y�L�G�H�Q�F�H���D�Q�G���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���H�[�S�H-

rience. It was produced in collaboration 

with stakeholders from different sectors, 

several countries, and all regions, and is 

aimed primarily at policymakers, pro-

viders of assistive technology, donors 

and funding agencies, and industry lead-

ers. However, it also addresses broad-

er stakeholders, including users and po-

tential users of assistive technology and 

their families or caregivers.

Assistive technology term is broad 
•Assistive technologyŽ for WHO is an 

umbrella term for assistive devices and 

their associated systems and services. 

This term is very broad. It can refer to 

physical products such as wheelchairs, 

glasses, hearing aids, prostheses, ortho-

ses, walkers or incontinence pads, but 

also to digital products in the form of 

software and apps that support commu-

nication, time management, monitor-

ing, etc. However, the term can also refer 

to adaptations of the physical environ-

ment, for example in the living environ-

ment. In this context, assistive devices 

can improve performance in all major 

functional areas such as cognition, com-

munication, hearing, mobility, self-care 

and vision. 

However, the goal is always the same: 

assistive devices and technologies 

should enable and promote inclusion, 

participation and engagement of people 

with disabilities, older people and peo-

ple with chronic conditions. The WHO 

explicitly refers to participation not on-

ly in the family or the private social en-

vironment, but in all areas of society, in-

The WHO-UNICEF Global Report on Assistive Technology shows that more than 2.5 billion people 
need one or more assistive technology devices such as wheelchairs, hearing aids or apps to support 
communication and cognition. Yet nearly one billion of them are denied access, especially in low- and 
middle-income countries, where only 3% of needs can be met.

WHO: 
Global report on assistive technology
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assistive devices. Given the aging of the 

population and the increase in non-com-

municable diseases around the world, 

that number is likely to rise to more than 

3.5 billion by 2050, WHO says. However, 

access to assistive devices varies widely. 

The percentage of people in a country 

whose assistive technology needs are 

met varies from 3% to 90%. The popula-

tion•s need for assistive technologies is 

far from fully met in most of the coun-

tries studied. Affordability, availability, 

for the labor market. WHO also sees the 

increasing aging of society as an import-

ant area for assistive technology provi-

sion in the future

Access to assistive devices very un-
evenly distributed
For the report, WHO collected data from 

35 countries covering nearly 330,000 

people. WHO and UNICEF estimate that 

there are more than 2.5 billion people 

�Z�K�R�� �Z�R�X�O�G�� �E�H�Q�H�Ë�W�� �I�U�R�P�� �R�Q�H�� �R�U�� �P�R�U�H��

cluding the political, economic and so-

cial spheres. Access to assistive technol-

ogies is a human right and a prerequisite 

for equal opportunities and participa-

tion. 

WHO emphasizes that assistive tech-

nology is important across the life  span 

and, for example, access to assistive 

technology for children with disabilities 

�L�V�� �R�I�W�H�Q�� �W�K�H�� �Ë�U�V�W�� �V�W�H�S�� �L�Q�� �F�K�L�O�G�� �G�H�Y�H�O�R�S-

ment, access to education, participation 

in sports and social life, and preparation 

10 recommendations on assistive technology coverage

The WHO Global Report makes 10 recommendations to help countries and stakeholders in their work to gradually 

improve access to assistive technologies and achieve universal coverage. 

Recommendation 1
Improve access to assistive technologies in all key devel-

opment areas. Each country should have an integrated or 

stand-alone policy and action plan for assistive technolo-

gies and allocate adequate budgetary resources.

Recommendation 2
Ensure that assistive technologies are safe, effective, and 

affordable. This would include developing or strengthening 

the necessary regulatory systems and standards, as well as 

actively involving users and their families in product selec-

tion and training in use and maintenance. 

Recommendation 3
Expand, diversify, and improve human resource capacity. Ad-

equate and trained human resources of different categories 

and skill mixes would need to be available at all levels of 

health and social services to provide and maintain assistive 

devices. 

Recommendation 4.
Users and their families should be considered partners in 

the provision of assistive technology, from service delivery 

planning to monitoring and evaluation, rather than passive 

recipients of services. 

Recommendation 5
Increase public awareness and address stigma. All key 

�V�W�D�N�H�K�R�O�G�H�U�V���Q�H�H�G���W�R���E�H���D�Z�D�U�H���R�I���W�K�H���Q�H�H�G���I�R�U���D�Q�G���E�H�Q�H�É�W�V��

of assistive technology, including the return on investment. 

Recommendation 6
Invest in data and evidence-based policy. Each country 

should have regular population-based data on the need for, 

demand for, and supply of assistive technology to under-

stand gaps and trends so that evidence-based strategies, 

policies, and comprehensive programs can be developed. 

Recommendation 7
Invest in research, innovation, and an enabling environ-

ment. Given the emerging needs, particularly of the aging 

population, investments are urgently needed to ensure that 

assistive devices are appropriate, affordable, safe, effective, 

acceptable, and accessible to those who need them most, 

he said. 

Recommendation 8
Develop and invest in an enabling environment. Investment 

in an enabling environment is an important prerequisite for 

people to live independently and safely with dignity and to 

participate fully in all aspects of life.

Recommendation 9
Include assistive devices in humanitarian interventions. 

There is a need to ensure that users in crisis situations are 

not further disadvantaged and that new potential users 

have access to the assistive devices they need. 

Recommendation 10
Provide technical and economic assistance through interna-

tional cooperation to support national efforts. 
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and the support needed for people to ob-

tain the assistive technologies they need 

therefore need to be improved.

Barriers to assistive devices 
Barriers to accessing assistive devices 

are many: lack of awareness; lack of af-

fordability; lack of services; inadequate 

product quality, selection, and quantity; 

and procurement and supply chain is-

sues. Age, gender, the nature and extent 

�R�I�� �I�X�Q�F�W�L�R�Q�D�O�� �G�L�I�Ë�F�X�O�W�L�H�V���� �D�Q�G�� �V�R�F�L�R�H�F�R-

nomic status could also make access to 

�D�V�V�L�V�W�L�Y�H���G�H�Y�L�F�H�V���G�L�I�Ë�F�X�O�W�����7�K�H�U�H�I�R�U�H�����W�K�H��

report says, it is important to develop 

strategies to improve access and active-

ly involve users in all aspects of assistive 

technology.

�7�R���L�P�S�U�R�Y�H�����W�K�H���U�H�S�R�U�W���L�G�H�Q�W�L�Ë�H�G���I�R�X�U��

�D�U�H�D�V���� �S�U�R�G�X�F�W�V���� �G�H�O�L�Y�H�U�\���� �V�W�D�I�Ë�Q�J�� �D�Q�G��

policy. The supply, quality, affordabil-

ity, and delivery of assistive technolo-

gy would need to be improved. When 

possible, repair, refurbishment, and re-

use should be faster and less expensive 

than purchasing new assistive technol-

ogy. Service delivery or provision of as-

sistive technology and related services 

should be as close as possible to people•s 

homes, including in rural areas. Train-

ing and education of assistive technol-

ogy professionals and support networks 

is a basic requirement, the WHO empha-

sizes. Policy is an overarching compo-

nent. Political will, legislation, and ade-

quate funding, as well as durable imple-

mentation systems and structures, are 

needed to ensure universal, rights-based 

access to assistive technology for all, ev-

erywhere. 

Here, the report also points to the im-

portance of assistive technologies for 

humanitarian crises. Especially in wars 

�D�Q�G���F�R�Q�Ì�L�F�W�V�����W�K�H���Q�H�H�G���I�R�U���D�V�V�L�V�W�L�Y�H���W�H�F�K-

nologies increases. There is a need for 

assistive devices that are suitable for hu-

manitarian situations and for the inclu-

sion of assistive products in catalogues 

and lists of organizations responsible for 

providing medical or health products in 

humanitarian crises. 

Investing in assistive technology 
pays off
The Global Report provides the best cur-

rent evidence available on what barriers 

currently prevent access, how access can 

be improved, and how an enabling envi-

ronment and assistive technologies can 

empower people with disabilities to ex-

ercise their human rights while provid-

ing a tremendous return on investment 

for governments. 

In particular, the report highlights 

that the positive impact of assistive 

technology goes beyond improving the 

health, well-being, participation, and 

inclusion of individual users. Families 

�D�Q�G���V�R�F�L�H�W�L�H�V���Z�R�X�O�G���D�O�V�R���E�H�Q�H�Ë�W�����$�F�F�H�V�V��

to assistive technology for children with 

�G�L�V�D�E�L�O�L�W�L�H�V���L�V���R�I�W�H�Q���W�K�H���Ë�U�V�W���V�W�H�S���L�Q���F�K�L�O�G��

development, access to education, par-

ticipation in sports and social life, and 

preparation for employment, as it is for 

their peers. 

The Global Report makes 10 recom-

mendations for improving access to as-

sistive devices, which in turn support 

the achievement of the Sustainable De-

velopment Goals, universal health cov-

erage, and alignment with the Conven-

tion on the Rights of Persons with Dis-

abilities (see box). 

This comprehensive report on as-

sistive devices can be downloaded 

free of charge from the WHO website 

(https://www.who.int/publications/i/

item/9789240049451). 

www.foot-and-shoe.com/newsletter
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PAA has already taken numerous ini-

tiatives to preserve the program. It has 

created the Protect Pedorthics campaign 

to lobby the Australian Government 

to safeguard and support the pedorth-

ic services and prevent closure of the 

Bachelor of Pedorthics course at SCU. It 

has made formal submissions to the De-

partment of Education, Skills and Em-

ployment (DESE), the Commonwealth 

�D�Q�G�� �6�W�D�W�H�� �&�K�L�H�I�� �$�O�O�L�H�G�� �+�H�D�O�W�K�� �2�I�Ë�F�H�U�V��

(CAHO), and relevant Members of Par-

liament.  

Pedorthists are experts in custom-

ised footwear and lower limb ortho-

ses, playing a crucial role in multi-disci-

plinary health care teams managing di-

abetes-related foot disease (DFD) and 

foot pain management, reducing falls 

risk in vulnerable people, and improving 

access, mobility and participation for 

people with disabilityŽ, the PAA writes 

on its website. For that reason, PAA says, 

it would be wrong to discontinue the 

program. 

�&�H�U�W�L�Ë�H�G�� �3�H�G�R�U�W�K�L�V�W�� �&�X�V�W�R�P�� �0�D�N�H�U�V��

have only recently been formally rec-

ognised as allied health professionals 

by Allied Health Professions Austra-

lia (AHPA). Closure of the SCU course 

would mean, that there will no longer 

�E�H�� �D�� �S�D�W�K�Z�D�\�� �W�R�� �E�H�F�R�P�H�� �D�� �&�H�U�W�L�Ë�H�G�� �3�H-

dorthist Custom Maker in this country. 

The Bachelor of Pedorthics is the only 

Pedorthic program in Australia and SCU 

is the sole provider of the national skill 

base for Pedorthists. •University-level 

education is necessary to produce prac-

titioners skilled in patient-centred, evi-

dence-based health careŽ, the PAA em-

phasizes. 

The Pedorthics program at Southern Cross University (SCU), Australia, which was launched only a 
few years ago, is to be discontinued under the university•s current plans. The Pedorthic Associa-
tion of Australia (PAA) is seeking support to preserve this important program for the education 
and advancement of the profession.

PAA: Saving the Pedorthics program
WOLFGANG BEST

Quotes from the supporting letters

AHPA contends that to close the only 

dedicated course which trains Pedorthist 

Custom Makers in this country is extreme-

ly short sighted and detrimental to health 

outcomes. AHPA recognizes that courses 

need to be viable but under the circum-

stances we call on the University and the 

�)�H�G�H�U�D�O���*�R�Y�H�U�Q�P�H�Q�W���W�R���É�Q�G���D���V�R�O�X�W�L�R�Q���W�R��

this as a matter of urgency. 

Allied Health Professions Australia

We share the Pedorthic Association of 

Australia•s concern about the planned 

closure of the Southern Cross Australia 

Pedorthics program. (ƒ) Diabetes-related 

foot ulceration is a very serious and costly 

complication of diabetes and can lead to 

lower limb amputation.  (...)

The workforce delivering these very im-

portant preventive services is already 

small, and if the Southern Cross Universi-

ty pedorthics program closed this would 

be unwelcome news and is likely to have 

a negative impact on access to these ser-

vices for people with diabetes in Austra-

lia.

Diabetes Feet Australia

The rates of diabetes foot related amputa-

tion in Australia are some of the worst in 

developed countries. The social, emotion-

al and economic burden of foot conditions 

related to diabetes is enormous and opti-

mizing education and care is paramount. 

Critical to prevention and management 

is a multidisciplinary team approach and 

pedorthists play a crucial role in these 

teams. (ƒ) Closure of the Pedorthics pro-

gram will result in the destruction of the 

�H�[�L�V�W�L�Q�J���S�D�W�K�Z�D�\���W�R���E�H�F�R�P�L�Q�J���D���&�H�U�W�L�É�H�G��

Pedorthist. This outcome would (...)  neg-

atively impact the outcomes of people liv-

ing with diabetes with foot disease.

National Association of Diabetes Centres

Indigenous Allied Health Australia con-

siders pedorthists to be an essential 

member of the allied health workforce 

and this is the only course currently avail-

able in Australia. (ƒ) It would be a shame 

to see that momentum stalled due to a 

lack of access to pedorthics education 

and training.

As the peak organisation for Aboriginal 

and Torres Strait Islander allied health 

we see a strong opportunity for cultural-

ly safe and responsive pedorthic care to 

play a positive role in improving health 

and wellbeing outcomes of Aboriginal 

and Torres Islander people. We share your 

view that pedorthics is a workforce that 

should be invested in here in Australia, 

and we would be keen to see the profes-

sion expand in numbers, particularly with 

respect to the Aboriginal and Torres Strait 

Islander workforce participation. 

Indigenous Allied Health Australia
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Joint statement 
to protect pedorthics
Together with the other Allied Health 

Profession in Australia, the PAA has 

drafted a joint statement highlighting 

the consequences for health care if the 

profession is denied the basis for qual-

�L�Ë�H�G���W�U�D�L�Q�L�Q�J�����7�K�L�V�����6�W�D�W�H�P�H�Q�W���K�D�V���E�H�H�Q��

endorsed by 15 organisations and with 

additional support from orthopaedic 

surgeons, podiatrists, endocrinologists, 

and high risk foot services. 

According to this statement, demand 

for pedorthist services is increasing due 

to the prevalence of chronic conditions 

such as diabetes and arthritis, the increas-

ing need for multidisciplinary care, im-

proved access to assistive devices through 

the National Disability Insurance Scheme 

(NDIS), and innovations in technological 

innovation. For example, pedorthists play 

a critical role in the treatment of diabe-

tes-related foot disorders. 

�&�H�U�W�L�Ë�H�G�� �S�H�G�R�U�W�K�L�V�W�V�� �D�U�H�� �W�K�H�� �R�Q�O�\��

health professionals who provide cus-

�W�R�P���P�D�G�H�� �D�Q�G�� �P�R�G�L�Ë�H�G�� �P�H�G�L�F�D�O�� �I�R�R�W-

wear, providing Australians with the as-

sistive devices they need to be healthy, 

safe, and able to participate in society. 

In particular, people living in rural and 

remote areas of Australia are more like-

ly to suffer from chronic diseases, have 

a shorter average life expectancy than 

people in urban areas, are more likely to 

be disabled, and have poorer access to 

the health services they need.

They have to travel long distanc-

es to receive appropriate treatment for 

�W�K�H�L�U�� �I�R�R�W�� �S�U�R�E�O�H�P�V���� �0�R�U�H�� �F�H�U�W�L�Ë�H�G�� �S�H-

�G�R�U�W�K�L�V�W�V�� �Z�R�X�O�G�� �E�H�� �Q�H�H�G�H�G�� �W�R�� �Ë�O�O�� �W�K�H�V�H��

gaps in care. However, there is already a 

�V�K�R�U�W�D�J�H���R�I���T�X�D�O�L�Ë�H�G���$�X�V�W�U�D�O�L�D�Q���F�H�U�W�L�Ë�H�G��

pedorthists.  

According to the World Health Orga-

nization (WHO), trained health work-

ers are essential to properly prescribe, 

�Ë�W���� �H�G�X�F�D�W�H�� �D�Q�G�� �U�H�Y�L�H�Z�� �D�V�V�L�V�W�L�Y�H�� �G�H�Y�L�F-

es, such as foot orthotics and orthope-

dic custom shoes. University-level ed-

ucation is needed to train profession-

als skilled in patient-centered, evi-

dence-based healthcare. 

Strong support from 
other organizations
In addition to the joint statement from 

the health professions, the PAA has al-

ready received a lot of support from 

clinics, doctors and universities, who 

have expressed their solidarity with the 

PAA•s cause (see box). Those interested 

in learning more about the campaign 

�W�R���V�D�Y�H���W�K�H���G�H�J�U�H�H���S�U�R�J�U�D�P���F�D�Q���Ë�Q�G���W�K�H��

details on the Pedorthic Association of 

Australia•s website (https://pedorthics.

org.au/). �
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�V�L�]�H�G�� �W�K�H�� �Q�H�H�G�� �I�R�U�� �V�X�I�Ë�F�L�H�Q�W�� �Q�L�J�K�W-

�W�L�P�H�� �F�D�U�H���� �'�X�H�� �W�R�� �Q�R�Q���Z�H�L�J�K�W���E�H�D�U�L�Q�J��

�D�W�� �Q�L�J�K�W�� ���O�\�L�Q�J�� �G�R�Z�Q������ �W�K�H�� �S�D�V�V�L�Y�H�� �E�R�Q�\��

�M�R�L�Q�W�� �F�O�R�V�X�U�H�� �S�U�R�W�H�F�W�L�Q�J�� �W�K�H�� �O�L�J�D�P�H�Q�W�V��

�L�V�� �P�L�V�V�L�Q�J�� ���*�R�O�O�K�R�I�H�U���� �$�O�W���� �/�R�K�U�H�U���� ������������

�/�R�K�U�H�U���� �������������� �7�K�H�U�H�I�R�U�H���� �D�W�� �W�K�H�� �X�Q-

�O�R�D�G�H�G�� �M�R�L�Q�W���� �W�K�H�� �U�L�V�N�� �R�I�� �D�Q�� �L�Q�D�G�P�L�V�V�L-

�E�O�H�� �V�W�U�H�W�F�K�L�Q�J�� �V�W�U�H�V�V�� �R�I�� �W�K�H�� �K�H�D�O�L�Q�J�� �O�L�J-

�D�P�H�Q�W�V�� �L�V�� �P�R�U�H�� �O�L�N�H�O�\�� �W�R�� �R�F�F�X�U�� �W�K�D�Q�� �L�Q��

�V�W�D�Q�G�L�Q�J�� �Z�L�W�K�� �Z�H�L�J�K�W���U�H�O�D�W�H�G�� �S�D�V�V�L�Y�H��

�F�O�R�V�X�U�H���R�I���W�K�H���M�R�L�Q�W��

Recurrent injury 

�$�� �U�H�F�X�U�U�H�Q�W�� �L�Q�M�X�U�\�� ���U�H�V�S�U�D�L�Q���� �L�V�� �S�U�H�V�H�Q�W��

�L�I���W�K�H���D�I�I�H�F�W�H�G���O�D�W�H�U�D�O���O�L�J�D�P�H�Q�W���V�W�U�X�F�W�X�U�H��

�K�D�G�� �D�O�U�H�D�G�\�� �V�X�I�I�H�U�H�G�� �D�Q�� �L�Q�M�X�U�\�� �L�Q�� �W�K�H��

�S�D�V�W���� �$�I�W�H�U�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �W�U�H�D�W�P�H�Q�W���� �W�K�H��

�L�Q�L�W�L�D�O���L�Q�M�X�U�\�� �F�D�Q���K�H�D�O���D�J�D�L�Q���V�W�D�E�O�\�� ���U�H�V-

�W�L�W�X�W�L�R���D�G���L�Q�W�H�J�U�X�P����

Second Stage Injury

�,�I���� �K�R�Z�H�Y�H�U���� �D�I�W�H�U�� �D�Q�� �L�Q�L�W�L�D�O�� �L�Q�M�X�U�\�� ���O�L�J�D-

�P�H�Q�W���U�X�S�W�X�U�H�������W�K�H���O�L�J�D�P�H�Q�W���V�\�V�W�H�P���K�D�V��

�K�H�D�O�H�G�� �V�W�U�X�F�W�X�U�D�O�O�\�� �L�Q�V�X�I�Ë�F�L�H�Q�W�O�\�� �D�Q�G��

�Z�H�D�N�H�Q�H�G���D�Q�G���D�F�X�W�H�O�\���U�X�S�W�X�U�H�V���D�J�D�L�Q���L�Q��

�W�K�H���F�R�X�U�V�H���R�I���D�Q�R�W�K�H�U���W�Z�L�V�W�L�Q�J���H�Y�H�Q�W�����Z�H��

�F�D�O�O���L�W���D���V�H�F�R�Q�G���V�W�D�J�H���L�Q�M�X�U�\����

�,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �D�� �V�H�F�R�Q�G�� �V�W�D�J�H�� �L�Q�M�X�U�\����

�Z�H�� �G�L�V�W�L�Q�J�X�L�V�K�� �E�H�W�Z�H�H�Q�� �W�K�U�H�H�� �G�L�I�I�H�U�H�Q�W��

�W�\�S�H�V�����&�R�S�H�U�����$�G�D�S�W�H�U���D�Q�G���1�R�Q���F�R�S�H�U�����$��

�F�R�S�H�U���L�V���D���S�D�W�L�H�Q�W���L�Q���Z�K�R�P���W�K�H���Z�H�D�N�H�Q�H�G��

�O�L�J�D�P�H�Q�W�� �V�\�V�W�H�P�� �K�D�G�� �Q�R�W�� �F�D�X�V�H�G�� �D�Q�\��

�V�\�P�S�W�R�P�V�����7�K�H���D�G�D�S�W�H�U���F�R�P�S�H�Q�V�D�W�H�V���I�R�U��

�W�K�H���U�H�O�D�W�L�Y�H���L�Q�V�X�I�Ë�F�L�H�Q�F�\���R�I���K�L�V���O�L�J�D�P�H�Q�W��

�V�\�V�W�H�P���E�\���U�H�G�X�F�L�Q�J���W�K�H�����D�W�K�O�H�W�L�F�����O�R�D�G���R�U��

�V�W�U�H�V�V�� �R�Q�� �W�K�H�� �D�Q�N�O�H���� �7�K�H�� �Q�R�Q���F�R�S�H�U�� �D�O-

I�Q�� �R�U�G�H�U�� �W�R�� �N�Q�R�Z�� �Z�K�D�W�� �Z�H�� �D�U�H�� �G�L�D�J�Q�R�V-

�L�Q�J�� �D�Q�G���W�R���G�H�Y�H�O�R�S�� �W�D�U�J�H�W�H�G���W�U�H�D�W�P�H�Q�W��

�V�W�U�D�W�H�J�L�H�V���� �L�W�� �L�V�� �L�P�S�R�U�W�D�Q�W�� �W�R�� �N�Q�R�Z�� �W�K�D�W��

�W�K�H�� �W�H�U�P�� �L�Q�V�W�D�E�L�O�L�W�\�� �L�Q�F�O�X�G�H�V�� �Q�X�P�H�U-

�R�X�V�� �V�X�E�J�U�R�X�S�V���� �W�K�H�� �G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q�� �R�I��

�Z�K�L�F�K�� �P�X�V�W�� �E�H�� �V�H�H�Q�� �D�V�� �W�K�H�� �N�H�\�� �W�R�� �V�X�I-

�Ë�F�L�H�Q�W�� �W�K�H�U�D�S�\�� �L�Q�� �H�D�F�K�� �F�D�V�H���� �:�H�� �G�L�V�W�L�Q-

�J�X�L�V�K�� �D�F�X�W�H�� ���I�U�H�V�K���� �L�Q�V�W�D�E�L�O�L�W�\�� ���Z�L�W�K�� �W�K�H��

�V�X�E�J�U�R�X�S�V�� �L�Q�L�W�L�D�O�� �L�Q�M�X�U�\�� �D�Q�G�� �U�H���L�Q�M�X�U�\��

�D�I�W�H�U�� �F�R�P�S�O�H�W�H�� �K�H�D�O�L�Q�J�� �R�U�� �U�H���L�Q�M�X�U�\�� �R�I�� �D��

�S�U�H���G�D�P�D�J�H�G�� �F�D�S�V�X�O�D�U�� �O�L�J�D�P�H�Q�W�� �V�\�V�W�H�P��

� �� �V�H�F�R�Q�G�� �V�W�D�J�H���� �D�Q�G�� �F�K�U�R�Q�L�F�� �L�Q�V�W�D�E�L�O�L�W�\��

�Z�L�W�K���W�K�H���V�X�E�J�U�R�X�S�V���P�H�F�K�D�Q�L�F�D�O���L�Q�V�W�D�E�L�O-

�L�W�\���� �P�L�F�U�R�L�Q�V�W�D�E�L�O�L�W�\�� �D�Q�G�� �I�X�Q�F�W�L�R�Q�D�O�� �L�Q-

�V�W�D�E�L�O�L�W�\�����)�L�J����������

Acute ankle injury
Initial injury

�)�R�U���H�[�D�P�S�O�H�����L�I���D���U�X�Q�Q�H�U���V�W�H�S�V���R�Q���D���V�W�R�Q�H��

�Z�K�L�O�H�� �U�X�Q�Q�L�Q�J�� �G�R�Z�Q�K�L�O�O�� �D�Q�G�� �W�Z�L�V�W�V�� �K�L�V��

�D�Q�N�O�H���� �Z�H�� �R�I�W�H�Q�� �Ë�Q�G�� �P�D�V�V�L�Y�H�� �V�Z�H�O�O�L�Q�J��

�D�Q�G���K�H�P�D�W�R�P�D���G�L�V�F�R�O�R�U�D�W�L�R�Q���D�W���W�K�H���F�R�U-

�U�H�V�S�R�Q�G�L�Q�J�� �D�Q�N�O�H�� �M�R�L�Q�W�� �D�V�� �W�K�H�� �Ë�U�V�W�� �L�Q-

�G�L�F�D�W�L�R�Q�� �R�I�� �D�� �U�H�O�H�Y�D�Q�W�� �O�L�J�D�P�H�Q�W�� �L�Q�M�X�U�\����

�)�L�U�V�W���� �D�� �I�U�D�F�W�X�U�H�� �P�X�V�W�� �E�H�� �U�X�O�H�G�� �R�X�W���� �7�K�H��

�2�W�W�D�Z�D�� �D�Q�N�O�H�� �U�X�O�H�V�� ���6�W�L�H�O�O�� �H�W�� �D�O������ ������������

�F�D�Q���E�H���X�V�H�G���W�R���L�G�H�Q�W�L�I�\���W�K�R�V�H���S�D�W�L�H�Q�W�V���L�Q��

�Z�K�R�P���I�X�U�W�K�H�U���U�D�G�L�R�J�U�D�S�K�L�F���H�[�D�P�L�Q�D�W�L�R�Q��

�L�V�� �U�H�T�X�L�U�H�G�� �W�R�� �U�X�O�H�� �R�X�W�� �D�� �I�U�D�F�W�X�U�H�� �Z�L�W�K��

�F�H�U�W�D�L�Q�W�\����

�,�I�� �D�� �E�R�Q�\�� �L�Q�M�X�U�\�� �L�V�� �Q�R�W�� �S�U�H�V�H�Q�W�� �D�Q�G�� �L�I��

�W�K�H�� �K�L�V�W�R�U�\�� ���W�Z�L�V�W�L�Q�J�� �H�Y�H�Q�W���� �D�Q�G�� �F�O�L�Q�L-

�F�D�O�����K�H�P�D�W�R�P�D���D�Q�G���V�Z�H�O�O�L�Q�J�����V�L�J�Q�V���Q�H�Y-

�H�U�W�K�H�O�H�V�V�� �S�R�L�Q�W�� �W�R�� �D�� �U�H�O�H�Y�D�Q�W�� �L�Q�M�X�U�\���� �W�K�H��

�F�K�D�Q�F�H���W�K�D�W���L�W���L�V���D�Q���D�Q�N�O�H���O�L�J�D�P�H�Q�W���L�Q�M�X�U�\��

�L�V���Y�H�U�\���K�L�J�K�����2�X�U���W�K�H�U�D�S�\���D�L�P�V���W�R���S�U�H�Y�H�Q�W��

�W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���F�K�U�R�Q�L�F���D�Q�N�O�H���L�Q�V�W�D-

�E�L�O�L�W�\�����L���H�����S�H�U�P�D�Q�H�Q�W���G�D�P�D�J�H�����:�K�D�W���L�V���W�R��

�E�H���G�R�Q�H�"��

�2�Q�O�\�� �D�� �I�H�Z�� �G�H�F�D�G�H�V�� �D�J�R���� �Y�L�U�W�X�D�O�O�\�� �D�O�O��

�I�U�H�V�K�� �O�L�J�D�P�H�Q�W�� �U�X�S�W�X�U�H�V�� �R�I�� �W�K�H�� �D�Q�N�O�H��

�Z�H�U�H���W�U�H�D�W�H�G���V�X�U�J�L�F�D�O�O�\���Z�L�W�K���V�X�W�X�U�H�V�����7�R-

�G�D�\���� �K�R�Z�H�Y�H�U���� �W�K�H�U�H�� �L�V�� �F�R�Q�V�H�Q�V�X�V�� �W�K�D�W��

�V�X�U�J�L�F�D�O���L�Q�W�H�U�Y�H�Q�W�L�R�Q���L�V���J�H�Q�H�U�D�O�O�\���Q�R�W���U�H-

�T�X�L�U�H�G���I�R�U���O�L�J�D�P�H�Q�W���U�X�S�W�X�U�H���D�I�W�H�U���D���Ë�U�V�W��

�W�L�P�H���W�Z�L�V�W�L�Q�J���H�Y�H�Q�W�����Q�R���S�U�H�Y�L�R�X�V���G�D�P�D�J�H��

�W�R���W�K�H���O�L�J�D�P�H�Q�W�V���R�U���F�R�P�S�O�H�W�H���K�H�D�O�L�Q�J���D�I-

�W�H�U���S�U�H�Y�L�R�X�V���G�D�P�D�J�H�������&�K�D�X�G�K�U�\����

�6�L�P�X�Q�R�Y�L�F���� �	�� �3�H�W�U�L�V�R�U���� ������������ �.�H�U�N-

�K�R�I�I�V���� �+�D�Q�G�R�O�O���� �G�H�� �%�L�H���� �5�R�Z�H���� �	�� �6�W�U�X�L-

�M�V���� �������������� �7�K�X�V���� �G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q�� �R�I�� �V�W�D�E�O�H��

�D�Q�G���X�Q�V�W�D�E�O�H���I�U�H�V�K�O�\���L�Q�M�X�U�H�G���D�Q�N�O�H���M�R�L�Q�W�V��

�L�V���D�O�V�R���Q�R�W���Q�H�F�H�V�V�D�U�\����

�&�R�Q�V�H�U�Y�D�W�L�Y�H�� �W�U�H�D�W�P�H�Q�W�� �L�Q�� �E�R�W�K�� �F�D�V-

�H�V�� �L�V�� �E�\�� �I�X�Q�F�W�L�R�Q�D�O�� �V�W�D�E�L�O�L�]�D�W�L�R�Q���� �X�V�X-

�D�O�O�\�� �Z�L�W�K�� �D�Q�� �H�[�W�H�U�Q�D�O�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �G�H-

�Y�L�F�H���� �V�X�F�K�� �D�V�� �R�Q�H�� �R�I�� �W�K�H�� �Q�X�P�H�U�R�X�V�� �D�Q-

�N�O�H���R�U�W�K�R�V�H�V���R�U���W�K�H���V�W�D�E�L�O�L�W�\���V�K�R�H�����Z�K�L�F�K��

�V�K�R�X�O�G�� �W�K�H�Q�� �E�H�� �Z�R�U�Q�� �F�R�Q�V�L�V�W�H�Q�W�O�\�� �I�R�U�� �D��

�J�R�R�G�� �V�L�[�� �Z�H�H�N�V�� ���9�X�X�U�E�H�U�J�� �H�W�� �D�O������ ��������������

�,�P�P�R�E�L�O�L�]�D�W�L�R�Q�� �V�K�R�X�O�G�� �E�H�� �Y�H�U�\�� �O�L�P�L�W�H�G��

�L�Q���W�L�P�H���W�R���W�K�H���Ë�U�V�W���I�H�Z���G�D�\�V�����E�X�W���Q�R���P�R�U�H��

�W�K�D�Q�� �R�Q�H�� �W�R�� �W�Z�R�� �Z�H�H�N�V�� ���/�D�P�E���� �0�D�U�V�K����

�+�X�W�W�R�Q���� �1�D�N�D�V�K���� �&�R�R�N�H���� �������������� �7�K�L�V�� �L�V��

�H�T�X�D�O�O�\���W�U�X�H���I�R�U���S�R�V�W�R�S�H�U�D�W�L�Y�H���W�K�H�U�D�S�\����

�2�X�U�� �V�W�X�G�\�� �J�U�R�X�S�� �K�D�V�� �D�O�Z�D�\�V�� �H�P�S�K�D-

Ankle ligament injury was and still is very often considered a trivial matter. Only about half of pa-
tients with an ankle ligament injury seek medical help or medical advice. This low rate suggests that 
incorrect diagnoses and mistreatment often result. This paper reviews the current state of knowledge 
on lateral ligament instability at the ankle. Both experimental and clinical data from science and 
practice are presented.

Lateral Instability of the 
Ankle Joint - ŽState of the Art•

HEINZ LOHRER1,2

1 European SportsCare Network (ESN), Zentrum für 
Sportorthopädie, Borsigstrasse 2, 65205 Wiesbaden-
Nordenstadt, Germany
2 Department for Sports and Sport Science, Albert-
Ludwigs-Universität Freiburg i. Brsg., Schwarzwald-
straße 175, 79117 Freiburg, Germany.



S C I E N C E

23www.footandshoe.de

�U�H�D�G�\���F�R�P�S�O�D�L�Q�V���R�I���L�Q�V�W�D�E�L�O�L�W�\���V�\�P�S�W�R�P�V��

�D�W���W�K�H���D�Q�N�O�H���M�R�L�Q�W���L�Q���W�K�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q��

�W�K�H�� �L�Q�L�W�L�D�O�� �L�Q�M�X�U�\�� �D�Q�G�� �W�K�H�� �U�H�F�X�U�U�H�Q�W�� �L�Q��

�M�X�U�\��

�7�K�H�� �W�K�H�U�D�S�\�� �R�I�� �W�K�L�V�� �U�H�V�S�U�D�L�Q���� �L���H���� �W�K�H��

�U�H�F�X�U�U�H�Q�W�� �L�Q�M�X�U�\�� �D�I�W�H�U�� �D�� �V�X�I�Ë�F�L�H�Q�W�� �K�H�D�O-

�L�Q�J���� �L�V�� �D�F�F�R�U�G�L�Q�J�O�\�� �D�O�V�R�� �E�D�V�L�F�D�O�O�\�� �F�R�Q-

�V�H�U�Y�D�W�L�Y�H���� �,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �D�� �V�H�F�R�Q�G���V�W�D�J�H��

�L�Q�M�X�U�\���� �V�X�U�J�L�F�D�O�� �W�K�H�U�D�S�\�� �L�V�� �U�H�F�R�P�P�H�Q�G-

�H�G�� �I�R�U�� �W�K�H�� �Q�R�Q���F�R�S�H�U���� �,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �D�Q��

�D�G�D�S�W�H�U�����V�X�U�J�L�F�D�O���W�K�H�U�D�S�\���F�D�Q���E�H���F�R�Q�V�L�G-

�H�U�H�G�����Z�K�L�F�K���L�V���Q�R�W���Q�H�F�H�V�V�D�U�\���L�Q���W�K�H���F�D�V�H��

�R�I�� �W�K�H�� �F�R�S�H�U���� �7�R�� �L�Q�G�L�F�D�W�H�� �V�X�U�J�L�F�D�O�� �L�Q-

�W�H�U�Y�H�Q�W�L�R�Q���� �W�K�H�� �W�\�S�H�� �R�I�� ���D�W�K�O�H�W�L�F���� �V�W�U�H�V�V��

�P�X�V�W�� �D�O�V�R�� �E�H�� �F�R�Q�V�L�G�H�U�H�G���� �6�X�U�J�L�F�D�O�� �L�Q-

�W�H�U�Y�H�Q�W�L�R�Q�� �V�K�R�X�O�G�� �E�H�� �F�R�Q�V�L�G�H�U�H�G���� �H�V�S�H-

�F�L�D�O�O�\�� �L�Q�� �K�L�J�K���U�L�V�N�� �V�S�R�U�W�V�� �R�U�� �L�Q�� �S�D�W�L�H�Q�W�V��

�I�U�R�P�� �K�L�J�K���S�H�U�I�R�U�P�D�Q�F�H�� �V�S�R�U�W�V���� �W�R�� �V�X�E-

�V�H�T�X�H�Q�W�O�\���H�Q�V�X�U�H���P�H�F�K�D�Q�L�F�D�O���V�W�D�E�L�O�L�W�\���R�I��

�W�K�H���M�R�L�Q�W����

Chronic ankle instability
�:�K�H�Q�� �W�K�H�� �R�U�W�K�R�S�H�G�L�F�� �F�O�L�Q�L�F�D�O�� �O�L�W�H�U�D�W�X�U�H��

�X�V�H�V�� �W�K�H�� �W�H�U�P�� �&�F�K�U�R�Q�L�F�� �D�Q�N�O�H�� �L�Q�V�W�D�E�L�O�L-

�W�\�$���� �L�W�� �X�V�X�D�O�O�\�� �U�H�I�H�U�V�� �W�R���&�P�H�F�K�D�Q�L�F�D�O�� �L�Q-

�V�W�D�E�L�O�L�W�\�$���� �Z�K�L�O�H�� �L�Q�� �W�K�H�� �E�L�R�P�H�F�K�D�Q�L�F�D�O��

�O�L�W�H�U�D�W�X�U�H�� �W�K�H�� �W�H�U�P���&�F�K�U�R�Q�L�F�� �L�Q�V�W�D�E�L�O�L�W�\�$��

�L�V�� �X�V�X�D�O�O�\�� �V�\�Q�R�Q�\�P�R�X�V�� �Z�L�W�K���&�I�X�Q�F�W�L�R�Q�D�O��

�L�Q�V�W�D�E�L�O�L�W�\�$�����)�L�J���������/�R�K�U�H�U���H�W���D�O������������������

Mechanical ankle instability

�0�H�F�K�D�Q�L�F�D�O���L�Q�V�W�D�E�L�O�L�W�\���R�I���W�K�H���D�Q�N�O�H���M�R�L�Q�W��

�R�F�F�X�U�V�� �Z�K�H�Q�� �W�K�H�� �M�R�L�Q�W�� �L�V�� �P�R�E�L�O�H�� �E�H�\�R�Q�G��

�H�[�S�H�F�W�H�G�� �S�K�\�V�L�R�O�R�J�L�F�D�O�� �O�L�P�L�W�V�� ���+�L�O�O�H�U����

�.�L�O�E�U�H�D�W�K���� �5�H�I�V�K�D�X�J�H���� �������������� �7�K�X�V���� �L�Q��

�W�K�L�V���F�D�V�H�����L�W���L�V���&�S�D�W�K�R�O�R�J�L�F�D�O���O�D�[�L�W�\�$���U�D�W�K-

�H�U���W�K�D�Q���K�\�S�H�U�P�R�E�L�O�L�W�\�����,�Q���F�R�Q�W�U�D�V�W�����D���K�\-

�S�H�U�P�R�E�L�O�H�� �S�D�W�L�H�Q�W�� �V�K�R�Z�V�� �Y�H�U�\�� �K�L�J�K�� �P�R-

�E�L�O�L�W�\���L�Q���D�O�O���M�R�L�Q�W�V�����,�Q���W�K�H���F�R�Q�W�H�[�W���R�I���W�K�L�V��

�J�H�Q�H�U�D�O���K�\�S�H�U�P�R�E�L�O�L�W�\�����W�K�H���K�L�J�K���P�R�E�L�O�L�W�\��

�R�I�� �W�K�H�� �D�Q�N�O�H�� �L�V�� �F�R�Q�V�L�G�H�U�H�G�� �S�K�\�V�L�R�O�R�J�L-

�F�D�O�� �D�Q�G�� �E�H�F�D�X�V�H�� �L�Q�V�W�D�E�L�O�L�W�\�� �V�\�P�S�W�R�P�V��

�G�R�� �Q�R�W�� �R�F�F�X�U�� �L�Q�� �W�K�L�V�� �F�D�V�H���� �W�K�L�V�� �L�V�� �Q�R�W�� �D��

�F�D�V�H���R�I���P�H�F�K�D�Q�L�F�D�O���D�Q�N�O�H���L�Q�V�W�D�E�L�O�L�W�\���E�X�W��

�D�� �S�K�\�V�L�R�O�R�J�L�F�D�O�� �F�R�Q�G�L�W�L�R�Q�� �W�K�D�W�� �G�R�H�V�� �Q�R�W��

�U�H�T�X�L�U�H���W�U�H�D�W�P�H�Q�W����

�7�K�H�� �W�H�U�P�� �&�P�H�F�K�D�Q�L�F�D�O�� �L�Q�V�W�D�E�L�O�L�W�\�$��

�W�K�X�V�� �L�P�S�O�L�H�V�� �D�Q�� �L�Q�F�U�H�D�V�H�G�� �O�D�[�L�W�\�� �R�I�� �W�K�H��

�M�R�L�Q�W�� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �U�H�V�X�O�W�L�Q�J�� �I�X�Q�F�W�L�R�Q�D�O��

�V�\�P�S�W�R�P�V�����(�V�S�H�F�L�D�O�O�\���X�Q�G�H�U���W�K�H���D�V�S�H�F�W�V��

�R�I�� �D�� �S�R�V�V�L�E�O�\�� �Q�H�F�H�V�V�D�U�\�� �V�X�U�J�L�F�D�O�� �L�Q�W�H�U-

�Y�H�Q�W�L�R�Q���� �D�� �G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �V�W�D-

�E�O�H���D�Q�G���X�Q�V�W�D�E�O�H���M�R�L�Q�W�V���L�V���Q�H�F�H�V�V�D�U�\���K�H�U�H����

�D�V���L�Q���W�K�H���F�D�V�H���R�I���W�K�H���V�H�F�R�Q�G���V�W�D�J�H���L�Q�M�X�U�\��

�7�K�H�� �J�R�O�G�� �V�W�D�Q�G�D�U�G�� �I�R�U�� �L�Q�Y�D�V�L�Y�H�� �G�H-

�W�H�F�W�L�R�Q�� �R�I�� �D�Q�N�O�H�� �O�D�[�L�W�\�� �L�V�� �D�U�W�K�U�R�V�F�R�S-

�L�F�� �H�[�D�P�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H�� �D�Q�N�O�H�� �M�R�L�Q�W�� ���)�L�J����

�������� �0�D�Q�X�D�O�� �V�W�D�E�L�O�L�W�\�� �W�H�V�W�L�Q�J�� �L�V�� �F�R�Q�V�L�G-

�H�U�H�G�� �W�K�H�� �Q�R�Q�L�Q�Y�D�V�L�Y�H�� �V�W�D�Q�G�D�U�G���� �)�L�U�V�W����

�D�Q�� �D�Q�W�H�U�L�R�U�� �W�U�D�Q�V�O�D�W�L�R�Q�D�O�� �P�R�Y�H�P�H�Q�W�� �R�I��

�W�K�H���W�D�O�X�V���U�H�O�D�W�L�Y�H���W�R���W�K�H���W�L�E�L�D���D�Q�G���Ë�E�X�O�D��

�L�V���S�H�U�I�R�U�P�H�G�����D�Q�W�H�U�L�R�U���W�D�O�D�U���G�U�D�Z�H�U�������,�Q��

�W�K�H���I�U�R�Q�W�D�O���S�O�D�Q�H�����W�K�H���W�L�O�W���R�I���W�K�H���W�D�O�X�V���L�V��

�W�H�V�W�H�G���E�\���D�S�S�O�\�L�Q�J���D���Y�D�U�\�L�Q�J���V�W�U�H�V�V���R�Y�H�U��

�W�K�H���S�D�W�L�H�Q�W�!�V���K�H�H�O�����7�K�H���D�P�R�X�Q�W���R�I���W�D�O�X�V��

�W�L�O�W���L�Q���W�K�H���O�D�W�H�U�D�O���D�Q�N�O�H���M�R�L�Q�W�����W�D�O�X�V���Y�H�U-

�V�X�V�� �W�L�E�L�D�� �D�Q�G�� �Ë�E�X�O�D���� �L�V�� �D�V�V�H�V�V�H�G���� �$�� �G�L�V-

�D�G�Y�D�Q�W�D�J�H�� �R�I�� �P�D�Q�X�D�O�� �V�W�D�E�L�O�L�W�\�� �W�H�V�W�L�Q�J��

�L�V�� �W�K�D�W�� �D�Q�� �R�E�M�H�F�W�L�Y�H���� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �J�U�D�G-

�X�D�W�L�R�Q�� �R�I�� �L�Q�V�W�D�E�L�O�L�W�\�� �L�V�� �Q�R�W�� �Y�D�O�L�G�O�\�� �S�R�V-

�V�L�E�O�H�����&�D�W�H�J�R�U�L�]�D�W�L�R�Q���L�Q�W�R���&�X�Q�V�W�D�E�O�H�$���R�U��

�&�V�W�D�E�O�H���$���R�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����L�V���S�R�V�V�L�E�O�H����

1 Schematic representation for instability at the lateral ankle joint and algorithmic assignment of the different subtypes.
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�L�I�� �W�K�H�� �H�[�D�P�L�Q�H�U�� �K�D�V�� �V�X�I�Ë�F�L�H�Q�W�� �H�[�S�H�U�L-

�H�Q�F�H����

�:�L�W�K�� �V�W�U�H�V�V�� �U�D�G�L�R�J�U�D�S�K�V���� �D�� �Y�H�U�\�� �D�F�F�X-

�U�D�W�H�����L�Q�W�H�U�Y�D�O���V�F�D�O�H�G�����P�H�W�U�L�F���G�L�D�J�Q�R�V�L�V���R�I��

�L�Q�V�W�D�E�L�O�L�W�\���� �L���H������ �D�� �J�U�D�G�X�D�O���T�X�D�Q�W�L�W�D�W�L�Y�H��

�G�L�I�I�H�U�H�Q�W�L�D�W�L�R�Q���R�I���O�D�[�L�W�\�����L�V���S�R�V�V�L�E�O�H���L�Q���D�O�O��

�F�D�V�H�V�����7�K�L�V���L�V���W�U�X�H���I�R�U���E�R�W�K���D�Q�W�H�U�L�R�U���W�D�O�D�U��

�G�U�D�Z�H�U�� ���L�Q�� �W�K�H�� �V�D�J�L�W�W�D�O�� �S�O�D�Q�H���� �D�Q�G�� �W�D�O�X�V��

�W�L�O�W�����L�Q���W�K�H���I�U�R�Q�W�D�O���S�O�D�Q�H������

�7�R�� �G�D�W�H���� �P�D�J�Q�H�W�L�F�� �U�H�V�R�Q�D�Q�F�H�� �L�P�D�J�L�Q�J��

�K�D�V�� �R�Q�O�\�� �S�U�R�Y�L�G�H�G�� �V�W�U�X�F�W�X�U�D�O�� �L�Q�I�R�U�P�D-

�W�L�R�Q���R�Q���W�K�H���P�R�U�S�K�R�O�R�J�L�F���V�W�D�W�H���R�I���W�K�H���O�D�W-

�H�U�D�O�� �O�L�J�D�P�H�Q�W�V���� �E�X�W�� �Q�R�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �L�Q-

�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���H�[�W�H�Q�W���R�I���O�D�[�L�W�\�����7�K�H�U�H-

�I�R�U�H���� �L�Q�V�W�D�E�L�O�L�W�\�� �G�L�D�J�Q�R�V�W�L�F�V�� �L�V�� �J�H�Q�H�U�D�O�O�\��

�Q�R�W�� �S�R�V�V�L�E�O�H�� �E�\�� �P�H�D�Q�V�� �R�I�� �P�D�J�Q�H�W�L�F�� �U�H�V-

�R�Q�D�Q�F�H���L�P�D�J�L�Q�J���D�W���S�U�H�V�H�Q�W�����1�R�Y�H�O�����V�R���I�D�U��

�H�[�S�H�U�L�P�H�Q�W�D�O�� �P�H�W�K�R�G�V�� �F�R�X�O�G�� �R�Y�H�U�F�R�P�H��

�W�K�L�V�� �G�L�V�D�G�Y�D�Q�W�D�J�H�� �R�I�� �0�5�,�� ���:�H�Q�Q�L�Q�J����

�/�D�Q�J�H�����3�D�X�O�����*�R�O�O�K�R�I�H�U�����*�H�K�U�L�Q�J������������������

�:�L�W�K���V�R�Q�R�J�U�D�S�K�L�F���G�L�D�J�Q�R�V�W�L�F�V���Z�H���F�D�Q����

�R�Q�� �W�K�H�� �R�Q�H�� �K�D�Q�G���� �V�W�U�X�F�W�X�U�D�O�O�\�� �Y�L�V�X�D�O-

�L�]�H���W�K�H���O�L�J�D�P�H�Q�W���D�Q�G���F�D�Q���W�K�H�Q���S�H�U�I�R�U�P���D��

�V�W�D�E�L�O�L�W�\�� �F�K�H�F�N�� �X�Q�G�H�U�� �Y�L�V�X�D�O�L�]�D�W�L�R�Q���� �7�K�H��

�G�L�V�D�G�Y�D�Q�W�D�J�H�� �R�I�� �W�K�L�V�� �L�V�� �W�K�D�W�� �W�K�H�U�H�� �L�V�� �D��

�J�U�H�D�W�� �G�H�S�H�Q�G�H�Q�F�H�� �R�I�� �W�K�H�� �U�H�V�X�O�W�V�� �R�Q�� �W�K�H��

�T�X�D�O�L�W�\���R�I���W�K�H���H�[�D�P�L�Q�H�U��

�)�L�Q�D�O�O�\���� �L�W�� �L�V�� �S�R�V�V�L�E�O�H�� �W�R�� �S�X�W�� �W�K�H�� �D�Q-

�N�O�H�� �M�R�L�Q�W�� �X�Q�G�H�U�� �O�L�J�D�P�H�Q�W�� �V�W�U�H�V�V�� �X�V�L�Q�J��

�V�S�H�F�L�D�O�� �G�H�Y�L�F�H�V���� �V�R���F�D�O�O�H�G�� �D�U�W�K�U�R�P�H-

�W�H�U�V���� �D�Q�G�� �W�K�H�U�H�E�\�� �J�H�Q�H�U�D�W�H�� �T�X�D�Q�W�L�W�D�W�L�Y�H����

�P�H�W�U�L�F���L�Q�W�H�U�Y�D�O���V�F�D�O�H�G���P�H�D�V�X�U�H�P�H�Q�W�V���R�I��

�W�K�H���O�D�[�L�W�\���R�I���W�K�H���M�R�L�Q�W�����:�H�Q�Q�L�Q�J�����/�R�K�U�H�U����

�*�R�O�O�K�R�I�H�U���� �*�H�K�U�L�Q�J���� �������������� �$�V�� �Z�L�W�K�� �D�O�O��

�R�W�K�H�U���V�W�U�H�V�V���W�H�V�W�L�Q�J�����H�U�U�R�U�V���F�D�Q���R�F�F�X�U���G�X�H��

�W�R�� �S�R�V�V�L�E�O�H�� �P�X�V�F�X�O�D�U�� �G�H�I�H�Q�V�L�Y�H�� �W�H�Q�V�L�R�Q��

�R�I���W�K�H���S�D�W�L�H�Q�W��

�,�I�� �P�H�F�K�D�Q�L�F�D�O�� �L�Q�V�W�D�E�L�O�L�W�\�� �K�D�V�� �E�H�H�Q��

�G�H�P�R�Q�V�W�U�D�W�H�G���D�Q�G���L�W���L�V���Q�R�W���D���U�H�F�H�Q�W���L�Q�M�X-

�U�\�����D���V�L�J�Q�L�Ë�F�D�Q�W���L�P�S�U�R�Y�H�P�H�Q�W���L�Q���W�K�H���V�W�D-

�E�L�O�L�W�\�� �R�I�� �W�K�H�� �M�R�L�Q�W�� �L�V�� �Q�R�W�� �W�R�� �E�H�� �H�[�S�H�F�W�H�G��

�Z�L�W�K���F�R�Q�V�H�U�Y�D�W�L�Y�H���W�K�H�U�D�S�\��

Functional ankle instability

�7�K�H�� �W�H�U�P�� �&�I�X�Q�F�W�L�R�Q�D�O�� �D�Q�N�O�H�� �L�Q�V�W�D�E�L�O�L-

�W�\�$�� �Z�D�V�� �L�Q�W�U�R�G�X�F�H�G�� �L�Q�W�R�� �W�K�H�� �O�L�W�H�U�D�W�X�U�H��

�E�\�� �)�U�H�H�P�D�Q�� �L�Q�� ���������� ���)�U�H�H�P�D�Q���� ��������������

�$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�L�V�� �G�H�Ë�Q�L�W�L�R�Q���� �I�X�Q�F�W�L�R�Q�D�O��

�D�Q�N�O�H�� �L�Q�V�W�D�E�L�O�L�W�\�� �R�F�F�X�U�V�� �Z�K�H�Q�� �W�K�H�� �I�R�R�W��

�K�D�V�� �D�� �W�H�Q�G�H�Q�F�\�� �W�R�� �U�H�S�H�D�W�H�G�O�\�� �W�Z�L�V�W�� �R�Y�H�U��

�D�I�W�H�U���D�Q���L�Q�L�W�L�D�O���W�Z�L�V�W�L�Q�J���H�Y�H�Q�W�����$���S�R�V�V�L�E�O�H��

�P�H�F�K�D�Q�L�F�D�O���E�D�F�N�J�U�R�X�Q�G�����L���H�����O�D�[�L�W�\���D�V���W�K�H��

�F�D�X�V�H���R�I���W�K�H���W�H�Q�G�H�Q�F�\���W�R���W�Z�L�V�W�����L�V���L�Q�L�W�L�D�O-

3 Karlsson repair (principle) for 
anatomic reconstruction in chronic 
�D�Q�N�O�H���L�Q�V�W�D�E�L�O�L�W�\�����7�K�H���L�Q�V�X�I�É�F�L�H�Q�W��
capsular ligament scar is detached 
�D�W���W�K�H���É�E�X�O�D���W�L�S�����7�K�H���G�L�V�W�D�O�����V�F�D�U�U�H�G��
and elongated capsular ligamentous 
apparatus is looped with 2 U-shaped 
sutures. These are then introduced 
�W�U�D�Q�V�R�V�V�H�R�X�V�O�\���L�Q�W�R���W�K�H���É�E�X�O�D�U���W�L�S��
through drill channels. This allows the 
capsular ligament scar to be pulled 
�W�D�X�W���S�U�R�[�L�P�D�O�O�\���W�R���W�K�H���E�R�Q�\���É�E�X�O�D���W�L�S����
The sutures are then knotted over the 
�G�L�V�W�D�O���É�E�X�O�D�U���V�K�D�I�W��

4 �2�S�H�U�D�W�L�Y�H���V�L�W�X�V���G�X�U�L�Q�J���L�P�S�O�D�Q�W�D�W�L�R�Q���R�I���D�Q���,�Q�W�H�U�Q�D�O�%�U�D�F�H�p�����7�K�H���D�U�W�L�É�F�L�D�O���O�L�J�D�P�H�Q�W���L�V���S�O�D�F�H�G��
�L�Q���W�K�H���F�R�X�U�V�H���R�I���W�K�H���I�R�U�P�H�U���O�L�J�D�P�H�Q�W�����O�L�J�D�P�H�Q�W�X�P���É�E�X�O�R�W�D�O�D�U�H���D�Q�W�H�U�L�X�V�����E�H�W�Z�H�H�Q���W�K�H���D�Q�W�H�U�L�R�U��
�É�E�X�O�D���W�L�S���D�Q�G���W�K�H���W�D�O�D�U���Q�H�F�N���T�X�D�V�L���D�V���D���$�V�D�I�H�W�\���E�H�O�W�"���Z�L�W�K���D���E�R�Q�H���D�Q�F�K�R�U���L�Q���H�D�F�K���F�D�V�H�����K�H�U�H���W�K�H��
distal anchor is screwed in straight). The genuine capsular ligament material was previously 
reconstructed (Broström repair).

2 Arthroscopic image 
of an unstable upper 
ankle joint. View from 
anteromedial to antero-
�O�D�W�H�U�D�O���W�R���W�K�H���É�E�X�O�D�����7�K�H��
tibiotalar joint space 
tilts laterally (pathologic 
talar tilt) and shows a 
large portion of the pro-
ximal joint cartilage of 
the lateral malleolus.
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�������� �Z�H�U�H�� �I�R�X�Q�G�� �W�R�� �K�D�Y�H�� �G�H�J�H�Q�H�U�D�W�L�Y�H��

�F�K�D�Q�J�H�V���R�Q���U�D�G�L�R�J�U�D�S�K���D�I�W�H�U�������\�H�D�U�V���D�Q�G��

���������R�I���S�D�W�L�H�Q�W�V���K�D�G���W�R���J�L�Y�H���X�S���W�K�H�L�U���R�U�L�J-

�L�Q�D�O�� �V�S�R�U�W�V�� �D�F�W�L�Y�L�W�\�� �D�I�W�H�U�� �W�K�L�V�� �V�X�U�J�L�F�D�O��

�W�U�H�D�W�P�H�Q�W�����0�D�I�I�X�O�O�L���H�W���D�O��������������������

�,�Q�� �R�U�G�H�U�� �W�R�� �V�K�R�U�W�H�Q�� �U�H�K�D�E�L�O�L�W�D�W�L�R�Q��

�W�L�P�H�V�� �D�Q�G�� �L�P�S�U�R�Y�H�� �P�H�F�K�D�Q�L�F�D�O�� �V�W�D�E�L�O�L-

�W�\�� �L�Q�� �W�K�H�� �R�S�H�U�D�W�H�G�� �D�Q�N�O�H�� �M�R�L�Q�W���� �D�Q�G�� �W�K�X�V��

�W�R�� �S�U�H�Y�H�Q�W�� �W�K�H�� �O�R�Q�J���W�H�U�P�� �S�U�R�E�O�H�P�V�� �G�H-

�V�F�U�L�E�H�G�� �D�E�R�Y�H���� �D�Q�� �D�U�W�L�Ë�F�L�D�O�� �O�L�J�D�P�H�Q�W��

���,�Q�W�H�U�Q�D�O�%�U�D�F�H�p���� �Z�D�V�� �G�H�Y�H�O�R�S�H�G�� �D�� �I�H�Z��

�\�H�D�U�V�� �D�J�R���� �Z�K�L�F�K�� �K�D�V�� �D�� �Y�H�U�\�� �K�L�J�K�� �W�H�Q-

�V�L�O�H�� �V�W�U�H�Q�J�W�K�� ���0�D�F�N�D�\���� �5�L�E�E�D�Q�V���� ��������������

�7�K�L�V���O�L�J�D�P�H�Q�W���F�D�Q���E�H���L�Q�V�W�D�O�O�H�G���D�V���D���V�D�I�H-

�W�\�� �E�H�O�W�� �R�Y�H�U�� �W�K�H�� �U�H�F�R�Q�V�W�U�X�F�W�H�G�� �H�[�W�H�U-

�Q�D�O�� �O�L�J�D�P�H�Q�W�� ���)�L�J���� �������� �7�K�H�� �J�H�Q�X�L�Q�H�� �F�D�S-

�V�X�O�D�U�� �O�L�J�D�P�H�Q�W�� �P�D�W�H�U�L�D�O�� �L�V�� �D�Q�D�W�R�P�L�F�D�O�O�\��

�U�H�F�R�Q�V�W�U�X�F�W�H�G�� �E�H�I�R�U�H�K�D�Q�G���� �7�K�H�� �U�H�V�X�O�W�V��

�R�I�� �R�X�U�� �R�Z�Q�� �S�L�O�R�W�� �V�W�X�G�\�� �D�U�H�� �S�U�R�P�L�V�L�Q�J����

�%�R�W�K�� �I�X�Q�F�W�L�R�Q�� �L�Q�� �H�Y�H�U�\�G�D�\�� �O�L�I�H�� �D�Q�G�� �H�V-

�S�H�F�L�D�O�O�\�� �L�Q�� �V�S�R�U�W�V�� �L�P�S�U�R�Y�H�G�� �V�L�J�Q�L�Ë�F�D�Q�W-

�O�\�����/�R�K�U�H�U�������������������7�K�L�V���L�Q�Q�R�Y�D�W�L�Y�H���S�U�R�F�H-

�G�X�U�H���F�D�Q���L�P�S�U�R�Y�H���W�K�H���V�D�I�H�W�\���R�I���U�H�K�D�E�L�O�L-

�O�L�J�D�P�H�Q�W���� �,�Q�� �D�Q�� �D�U�W�K�U�R�V�F�R�S�L�F�� �W�H�F�K�Q�L�T�X�H����

�W�K�H�� �S�D�L�Q�I�X�O�� �V�F�D�U�� �W�L�V�V�X�H�� �L�V�� �W�K�H�Q�� �U�H�P�R�Y�H�G��

�L�Q�� �W�K�H�� �V�D�P�H�� �V�H�V�V�L�R�Q���� �L�I�� �Q�H�F�H�V�V�D�U�\���� �D�Q�G��

�W�K�H���L�Q�V�X�I�Ë�F�L�H�Q�W���F�D�S�V�X�O�D�U���O�L�J�D�P�H�Q�W���V�F�D�U���L�V��

�G�H�W�D�F�K�H�G���I�U�R�P���W�K�H���Ë�E�X�O�D���D�Q�G���W�K�H�Q���U�H�L�Q-

�V�H�U�W�H�G���L�Q���D���V�K�R�U�W�H�Q�H�G���I�R�U�P��

Chronic ankle instability

�&�K�U�R�Q�L�F�� �D�Q�N�O�H�� �L�Q�V�W�D�E�L�O�L�W�\�� �V�K�R�X�O�G�� �E�H�� �X�Q-

�G�H�U�V�W�R�R�G���D�V���D�Q���X�P�E�U�H�O�O�D���W�H�U�P���R�Y�H�U���I�X�Q�F-

�W�L�R�Q�D�O�� �D�Q�G�� �F�K�U�R�Q�L�F�� �P�H�F�K�D�Q�L�F�D�O�� �L�Q�V�W�D-

�E�L�O�L�W�\�� ���/�R�K�U�H�U�� �H�W�� �D�O������ �������������� �7�R�� �G�L�D�J�Q�R�V�H��

�&�F�K�U�R�Q�L�F���D�Q�N�O�H���L�Q�V�W�D�E�L�O�L�W�\�$�����W�K�H���I�R�O�O�R�Z�L�Q�J��

�W�K�U�H�H���F�U�L�W�H�U�L�D���V�K�R�X�O�G���E�H���P�H�W����

���������D�Q�D�P�Q�H�V�W�L�F���K�L�V�W�R�U�\���R�I���D�W���O�H�D�V�W���R�Q�H���V�L�J-

�Q�L�Ë�F�D�Q�W���W�Z�L�V�W�L�Q�J���H�Y�H�Q�W����

���������V�X�E�V�H�T�X�H�Q�W�� �U�H�F�X�U�U�H�Q�W�� �L�Q�V�W�D�E�L�O�L�W�\�� �S�K�H-

�Q�R�P�H�Q�D���� �V�R���F�D�O�O�H�G�� �&�J�L�Y�L�Q�J���Z�D�\�$�� �S�K�H-

�Q�R�P�H�Q�D�����D�Q�G��

���������W�K�H�� �V�X�E�M�H�F�W�L�Y�H�� �V�H�Y�H�U�L�W�\�� �R�I�� �L�P�S�D�L�U-

�P�H�Q�W�� �G�X�H�� �W�R�� �F�K�U�R�Q�L�F�� �D�Q�N�O�H�� �L�Q�V�W�D�E�L�O�L�W�\��

�V�K�R�X�O�G���E�H���T�X�D�Q�W�L�Ë�H�G���Z�L�W�K���D���T�X�H�V�W�L�R�Q-

�Q�D�L�U�H�����)�R�R�W���D�Q�G���$�Q�N�O�H���$�E�L�O�L�W�\���0�H�D�V�X�U�H��

�>�)�$�$�0�@�� �R�U�� �)�R�R�W�� �D�Q�G�� �$�Q�N�O�H�� �2�X�W�F�R�P�H��

�6�F�R�U�H���>�)�$�2�6�@���������*�U�L�E�E�O�H���H�W���D�O��������������������

�7�K�H�� �O�L�W�H�U�D�W�X�U�H�� �U�H�Y�L�H�Z�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H��

�L�Q�L�W�L�D�O���W�U�H�D�W�P�H�Q�W���R�I���F�K�U�R�Q�L�F���D�Q�N�O�H���L�Q�V�W�D-

�E�L�O�L�W�\���V�K�R�X�O�G���D�O�V�R���E�H���E�D�V�L�F�D�O�O�\���F�R�Q�V�H�U�Y�D-

�W�L�Y�H�� ���G�H���9�U�L�H�V���� �.�U�L�S�V���� �6�L�H�U�H�Y�H�O�W���� �%�O�D�Q�N�H�Y-

�R�R�U�W���� �Y�D�Q�� �'�L�M�N���� �������������� �9�D�U�L�R�X�V�� �H�[�W�H�U�Q�D�O��

�V�W�D�E�L�O�L�]�D�W�L�R�Q�� �G�H�Y�L�F�H�V�� �D�V�� �Z�H�O�O�� �D�V�� �V�H�Q�V�R-

�U�L�P�R�W�R�U���W�U�D�L�Q�L�Q�J���F�D�Q���E�H���X�V�H�G����

�2�Q�O�\�� �W�K�R�V�H�� �S�D�W�L�H�Q�W�V�� �Z�K�R�� �G�R�� �Q�R�W�� �U�H-

�V�S�R�Q�G�� �W�R�� �W�K�L�V�� �W�K�H�U�D�S�\�� �D�U�H�� �V�X�E�V�H�T�X�H�Q�W-

�O�\�� �W�U�H�D�W�H�G�� �V�X�U�J�L�F�D�O�O�\���� �3�R�V�W�R�S�H�U�D�W�L�Y�H�O�\���� �D�V��

�Z�L�W�K���W�K�H���I�U�H�V�K���R�U���Ë�U�V�W���W�L�P�H���L�Q�M�X�U�\�����I�X�Q�F-

�W�L�R�Q�D�O���H�[�W�H�U�Q�D�O���D�Q�N�O�H���V�W�D�E�L�O�L�]�D�W�L�R�Q���L�V���S�H�U-

�I�R�U�P�H�G�� �I�R�U�� �D�W�� �O�H�D�V�W�� ���� �Z�H�H�N�V���� �)�X�O�O�� �V�S�R�U�W�V��

�D�E�L�O�L�W�\���V�K�R�X�O�G���Q�R�W���E�H���D�F�K�L�H�Y�H�G���E�H�I�R�U�H���W�K�H��

�����W�K���Z�H�H�N����

�7�K�H�� �S�U�L�Q�F�L�S�O�H�� �R�I�� �V�X�U�J�L�F�D�O�� �U�H�F�R�Q�V�W�U�X�F-

�W�L�R�Q�� �R�I�� �W�K�H�� �F�K�U�R�Q�L�F�D�O�O�\�� �X�Q�V�W�D�E�O�H�� �D�Q�N�O�H��

�M�R�L�Q�W�� �L�V�� �W�R�� �Ë�U�V�W�� �G�H�W�D�F�K�� �W�K�H�� �L�Q�V�X�I�Ë�F�L�H�Q�W��

�F�D�S�V�X�O�D�U�� �O�L�J�D�P�H�Q�W�� �V�F�D�U�� �D�W�� �W�K�H�� �Ë�E�X�O�D�� �W�L�S��

�D�Q�G�� �W�R�� �U�H�L�Q�V�H�U�W�� �L�W�� �D�Q�D�W�R�P�L�F�D�O�O�\�� �Z�K�L�O�H��

�V�K�R�U�W�H�Q�L�Q�J���L�W�����)�L�J������������

�$�V�� �D�� �U�H�V�X�O�W���� �Z�H�� �V�H�H�� �D�Q�� �L�Q�F�U�H�D�V�L�Q�J�� �L�P-

�S�U�R�Y�H�P�H�Q�W���L�Q���W�K�H���I�X�Q�F�W�L�R�Q�D�O���V�L�W�X�D�W�L�R�Q���L�Q��

�S�D�W�L�H�Q�W�V���R�Y�H�U�������� �P�R�Q�W�K�V���S�R�V�W�R�S�H�U�D�W�L�Y�H-

�O�\���� �+�R�Z�H�Y�H�U���� �L�W�� �L�V�� �D�O�V�R�� �H�Y�L�G�H�Q�W�� �W�K�D�W�� �D�G�H-

�T�X�D�W�H�� �V�S�R�U�W�V�� �D�E�L�O�L�W�\�� �L�V�� �Q�R�W�� �U�H�J�D�L�Q�H�G�� �X�Q-

�W�L�O�� ���� �P�R�Q�W�K�V�� �S�R�V�W�R�S�H�U�D�W�L�Y�H�O�\�� ���1�D�X�F�N����

�/�R�K�U�H�U�������������������,�Q���D���O�R�Q�J���W�H�U�P���I�R�O�O�R�Z���X�S����

�O�\�� �L�U�U�H�O�H�Y�D�Q�W���� �)�X�Q�F�W�L�R�Q�D�O�� �D�Q�N�O�H�� �L�Q�V�W�D�E�L�O-

�L�W�\�� �W�K�X�V�� �G�H�V�F�U�L�E�H�V�� �P�R�U�H�� �W�K�H�� �Q�H�X�U�R�S�K�\�V-

�L�R�O�R�J�L�F�D�O�� �S�K�H�Q�R�P�H�Q�R�Q�� �R�I�� �W�K�H�� �W�H�Q�G�H�Q�F�\��

�W�R�� �W�Z�L�V�W�� ���&�J�L�Y�L�Q�J�� �Z�D�\�$������ �)�X�Q�F�W�L�R�Q�D�O�� �L�Q-

�V�W�D�E�L�O�L�W�\�� �L�V�� �P�H�D�V�X�U�H�G�� �Z�L�W�K�� �Y�D�U�L�R�X�V�� �W�H�V�W�V��

�I�R�U�� �S�R�V�W�X�U�D�O�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �E�R�G�\�!�V��

�F�H�Q�W�H�U���R�I���J�U�D�Y�L�W�\�����/�R�K�U�H�U�����%�U�X�K�Q�����*�U�X�E�H�U����

�$�O�W�����*�R�O�O�K�R�I�H�U������������������

�7�K�H�� �W�K�H�U�D�S�\�� �R�I�� �I�X�Q�F�W�L�R�Q�D�O�� �L�Q�V�W�D�E�L�O�L�W�\��

�L�V���S�U�L�P�D�U�L�O�\���F�D�U�U�L�H�G���R�X�W���Z�L�W�K���D�F�W�L�Y�H���Q�H�X-

�U�R�P�X�V�F�X�O�D�U�� �I�R�U�P�V�� �R�I�� �W�U�D�L�Q�L�Q�J�� ���V�R���F�D�O�O�H�G��

�V�H�Q�V�R�U�L�P�R�W�R�U�� �W�U�D�L�Q�L�Q�J������ �7�K�H�� �W�H�U�P�� �&�S�U�R-

�S�U�L�R�F�H�S�W�L�Y�H�� �W�U�D�L�Q�L�Q�J�$�� �L�V�� �Q�R�W�� �F�R�Q�W�H�P�S�R-

�U�D�U�\���� �D�V�� �L�W�� �R�Q�O�\�� �D�G�G�U�H�V�V�H�V�� �W�K�H�� �D�I�I�H�U�H�Q�W��

�S�D�U�W�� �R�I�� �V�H�Q�V�R�U�L�P�R�W�R�U�� �W�U�D�L�Q�L�Q�J���� �,�Q�� �S�U�L�Q-

�F�L�S�O�H���� �X�Q�V�W�D�E�O�H�� �V�X�S�S�R�U�W�V�� ���H���J���� �W�L�O�W�� �E�R�D�U�G����

�V�S�R�U�W�V�� �J�\�U�R�V�F�R�S�H���� �3�R�V�W�X�U�R�P�H�G�p���� �$�L-

�U�H�[���0�D�W�p���� �D�U�H�� �X�V�H�G�� �D�V�� �W�U�D�L�Q�L�Q�J�� �W�R�R�O�V��

���/�R�K�U�H�U���� �%�U�X�K�Q���� �*�U�X�E�H�U���� �$�O�W���� �*�R�O�O�K�R�I�H�U����

�������������� �7�K�H�� �O�L�W�H�U�D�W�X�U�H�� �F�O�H�D�U�O�\�� �V�K�R�Z�V�� �W�K�D�W��

�V�X�F�K���W�U�D�L�Q�L�Q�J���Z�R�U�N�V�����,�Q���D���P�H�W�D���D�Q�D�O�\�V�L�V����

�Z�H�� �V�H�H�� �W�K�D�W�� �E�R�W�K�� �L�Q�� �S�D�W�L�H�Q�W�V�� �Z�K�R�� �K�D�G�� �D��

�S�U�H�Y�L�R�X�V���L�Q�M�X�U�\���D�Q�G���L�Q���V�X�E�M�H�F�W�V���Z�L�W�K�R�X�W���D��

�S�U�H�Y�L�R�X�V���L�Q�M�X�U�\�����W�K�H���X�V�H���R�I���V�H�Q�V�R�U�L�P�R�W�R�U��

�W�U�D�L�Q�L�Q�J���F�D�Q���U�H�G�X�F�H���W�K�H���Q�X�P�E�H�U���R�I���W�Z�L�V�W-

�L�Q�J���H�Y�H�Q�W�V���W�R���D�O�P�R�V�W���K�D�O�I�����6�F�K�L�I�W�D�Q�����5�R�V�V����

�+�D�K�Q�H������������������

Microinstability

�7�K�H�� �W�H�U�P�� �&�P�L�F�U�R�L�Q�V�W�D�E�L�O�L�W�\�$�� �Z�D�V�� �L�Q�W�U�R-

�G�X�F�H�G�� �W�R�� �W�K�H�� �O�L�W�H�U�D�W�X�U�H�� �L�Q�� ���������� ���9�H�J�D����

�3�H�Q�D���� �*�R�O�D�Q�R���� �������������� �0�L�F�U�R�L�Q�V�W�D�E�L�O�L�W�\��

�L�V�� �G�H�Ë�Q�H�G�� �E�\�� �W�K�H�� �I�D�F�W�� �W�K�D�W���� �R�Q�� �W�K�H�� �R�Q�H��

�K�D�Q�G�����D�E�Q�R�U�P�D�O���O�D�[�L�W�\���F�D�Q�Q�R�W���E�H���G�H�W�H�F�W-

�H�G�����2�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����K�R�Z�H�Y�H�U�����V�F�D�U�U�L�Q�J��

�S�U�H���G�D�P�D�J�H�� �R�I�� �W�K�H�� �D�Q�W�H�U�L�R�U�� �W�L�E�L�R�Ë�E�X-

�O�D�U�� �O�L�J�D�P�H�Q�W�� �L�V�� �I�R�X�Q�G�� �R�Q�� �D�U�W�K�U�R�V�F�R�S�\�� �R�I��

�W�K�H�V�H�� �D�Q�N�O�H�� �M�R�L�Q�W�V���� �:�H�� �K�D�Y�H�� �S�U�H�Y�L�R�X�V�O�\��

�G�L�D�J�Q�R�V�H�G���W�K�L�V���S�D�W�K�R�O�R�J�\�� �D�V���&�P�H�Q�L�V�F�R�L�G��

�V�\�Q�G�U�R�P�H���$�� �3�D�W�L�H�Q�W�V�� �Z�L�W�K�� �P�L�F�U�R�L�Q�V�W�D-

�E�L�O�L�W�\�� �D�U�H�� �I�X�Q�F�W�L�R�Q�D�O�O�\�� �X�Q�V�W�D�E�O�H���� �P�H�D�Q-

�L�Q�J�� �W�K�H�\�� �I�H�H�O�� �L�Q�V�H�F�X�U�H���� �6�R�P�H�� �U�H�S�H�D�W�H�G�O�\��

�W�Z�L�V�W���W�K�H�L�U���D�Q�N�O�H�V���D�Q�G���F�R�P�S�O�D�L�Q���R�I���D�Q�N�O�H��

�S�D�L�Q�����1�H�Y�H�U�W�K�H�O�H�V�V�����L�Q���W�K�H�V�H���F�D�V�H�V�����F�O�L�Q�L-

�F�D�O�� �D�Q�G�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �H�[�D�P�L�Q�D�W�L�R�Q�� �G�R�H�V��

�Q�R�W���V�K�R�Z���P�H�F�K�D�Q�L�F�D�O���L�Q�V�W�D�E�L�O�L�W�\�����O�D�[�L�W�\����

�R�I�� �W�K�H�� �M�R�L�Q�W���� �,�Q�� �W�K�L�V�� �F�D�V�H���� �D�U�W�K�U�R�V�F�R�S�L�F��

�L�Q�W�H�U�Y�H�Q�W�L�R�Q���F�R�Q�Ë�U�P�V���W�K�H���G�L�D�J�Q�R�V�L�V���D�Q�G��

�U�H�Y�H�D�O�V�� �P�H�Q�L�V�F�R�L�G���O�L�N�H���� �V�F�D�U���O�L�N�H�� �D�G�K�H-

�V�L�R�Q�V���L�Q���W�K�H���D�Q�W�H�U�R�O�D�W�H�U�D�O���D�Q�N�O�H���M�R�L�Q�W���R�U��

�D�Q�G���S�D�W�K�R�O�R�J�L�F�D�O���V�W�U�X�F�W�X�U�D�O���P�R�U�S�K�R�O�R�J-

�L�F�D�O���F�K�D�Q�J�H�V���L�Q���W�K�H���O�D�W�H�U�D�O���O�L�J�D�P�H�Q�W���V�\�V-

�W�H�P�����H�V�S�H�F�L�D�O�O�\���L�Q���W�K�H���D�Q�W�H�U�L�R�U���W�D�O�R�Ë�E�X�O�D�U��
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�U�H�V�S�R�Q�G�� �Z�H�O�O�� �W�R�� �W�K�L�V���� �I�X�U�W�K�H�U�� �W�K�H�U�D�S�\�� �L�V��

�Q�R�W���U�H�T�X�L�U�H�G�����,�I���I�X�Q�F�W�L�R�Q�D�O���L�Q�V�W�D�E�L�O�L�W�\���U�H-

�P�D�L�Q�V���� �L���H������ �L�I�� �W�K�H�V�H�� �S�D�W�L�H�Q�W�V�� �U�H�S�H�D�W�H�G-

�O�\�� �W�Z�L�V�W�� �W�K�H�L�U�� �D�Q�N�O�H�V�� �D�I�W�H�U�� �V�H�Q�V�R�U�L�P�R�W�R�U��

�W�U�D�L�Q�L�Q�J�����D�Q�G���L�I���P�H�F�K�D�Q�L�F�D�O���L�Q�V�W�D�E�L�O�L�W�\���L�V��

�S�U�H�V�H�Q�W���� �V�X�U�J�L�F�D�O�� �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q�� �R�I�� �W�K�H��

�O�D�W�H�U�D�O�� �O�L�J�D�P�H�Q�W�� �D�S�S�D�U�D�W�X�V�� �R�I�� �W�K�H�� �X�S�S�H�U��

�D�Q�N�O�H�� �M�R�L�Q�W�� �L�V�� �L�Q�G�L�F�D�W�H�G���� �+�R�Z�H�Y�H�U���� �L�I�� �W�K�H��

�D�Q�N�O�H���M�R�L�Q�W���L�V���P�H�F�K�D�Q�L�F�D�O�O�\���V�W�D�E�O�H���L�Q���W�K�H��

�S�U�R�F�H�V�V�� �E�X�W�� �W�K�H�U�H�� �L�V�� �V�W�L�O�O�� �I�X�Q�F�W�L�R�Q�D�O�� �L�Q-

�V�W�D�E�L�O�L�W�\�����L�Q�V�W�D�E�L�O�L�W�\���L�Q���W�K�H���V�X�E�W�D�O�D�U���M�R�L�Q�W��

�R�U�� �F�D�O�F�D�Q�H�R�F�X�E�R�L�G�� �M�R�L�Q�W�� �P�D�\�� �E�H�� �S�U�H�V�H�Q�W��

�D�Q�G���D�G�G�U�H�V�V�H�G���V�X�U�J�L�F�D�O�O�\���L�I���Q�H�F�H�V�V�D�U�\����

�,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �I�X�Q�F�W�L�R�Q�D�O�O�\�� �D�Q�G�� �P�H-

�F�K�D�Q�L�F�D�O�O�\�� �V�W�D�E�O�H�� �D�Q�N�O�H�� �M�R�L�Q�W�V���� �L�Q�W�U�D�D�U-

�W�L�F�X�O�D�U�� �O�H�V�L�R�Q�V�� �L�Q�� �W�K�H�� �D�Q�N�O�H�� �M�R�L�Q�W�� ���I�R�U��

�H�[�D�P�S�O�H���� �P�L�F�U�R�L�Q�V�W�D�E�L�O�L�W�\���� �R�V�W�H�R�F�K�R�Q-

�G�U�D�O���O�H�V�L�R�Q�V�����V�\�Q�G�H�V�P�R�V�L�V���L�Q�M�X�U�L�H�V���R�U���L�P-

�S�L�Q�J�H�P�H�Q�W���O�H�V�L�R�Q�V�����E�X�W���D�O�V�R���S�H�U�L�D�U�W�L�F�X�O�D�U��

�W�H�Q�G�R�Q�� �L�Q�M�X�U�L�H�V���� �P�X�V�W�� �E�H�� �G�L�I�I�H�U�H�Q�W�L�D�W�H�G��

�D�Q�G�����L�I���Q�H�F�H�V�V�D�U�\�����W�U�H�D�W�H�G���V�X�U�J�L�F�D�O�O�\���

�W�D�W�L�R�Q���D�Q�G���V�K�R�U�W�H�Q���L�W�V���G�X�U�D�W�L�R�Q�����+�R�Z�H�Y-

�H�U���� �O�R�Q�J���W�H�U�P�� �U�H�V�X�O�W�V�� �D�U�H�� �X�Q�I�R�U�W�X�Q�D�W�H�O�\��

�Q�R�W���\�H�W���D�Y�D�L�O�D�E�O�H��

Summary
�7�K�X�V���� �L�Q�� �F�R�Q�F�O�X�V�L�R�Q���� �W�K�H�U�H�� �L�V�� �D�Q�� �D�O�J�R-

�U�L�W�K�P���I�R�U���W�K�H���W�U�H�D�W�P�H�Q�W���R�I���F�D�S�V�X�O�D�U���O�L�J�D-

�P�H�Q�W���L�Q�M�X�U�\���D�W���W�K�H���O�D�W�H�U�D�O���D�Q�N�O�H���M�R�L�Q�W�����)�L�J����

�������� �:�K�H�Q�� �Z�H�� �G�L�D�J�Q�R�V�H�� �D�� �S�D�W�L�H�Q�W�� �D�I�W�H�U�� �D��

�V�X�S�L�Q�D�W�R�U�\�� �W�Z�L�V�W�L�Q�J�� �H�Y�H�Q�W�� �R�I�� �W�K�H�� �I�R�R�W����

�F�R�Q�V�H�U�Y�D�W�L�Y�H���W�U�H�D�W�P�H�Q�W���V�K�R�X�O�G���E�D�V�L�F�D�O�O�\��

�E�H���L�Q�L�W�L�D�W�H�G���Ë�U�V�W�����,�Q�����������������R�I���F�D�V�H�V�����W�K�L�V��

�D�S�S�U�R�D�F�K���V�K�R�X�O�G���E�H���V�X�F�F�H�V�V�I�X�O����

�+�R�Z�H�Y�H�U�����W�K�L�V���P�H�D�Q�V���W�K�D�W���F�K�U�R�Q�L�F���D�Q-

�N�O�H���L�Q�V�W�D�E�L�O�L�W�\���Z�L�O�O���G�H�Y�H�O�R�S���L�Q�����������������R�I��

�F�D�V�H�V���� �7�K�H�V�H�� �S�D�W�L�H�Q�W�V�� �Q�H�H�G�� �I�X�U�W�K�H�U�� �D�Q�D��

�O�\�V�L�V����

�$�E�R�X�W���K�D�O�I���R�I���W�K�H�P���D�U�H���F�K�U�R�Q�L�F�D�O�O�\���X�Q-

�V�W�D�E�O�H�����7�K�H�V�H���S�D�W�L�H�Q�W�V���W�K�H�Q���X�Q�G�H�U�J�R���V�H�Q-

�V�R�U�L�P�R�W�R�U�� �W�U�D�L�Q�L�Q�J�� �R�U�� �D�U�H�� �S�U�R�Y�L�G�H�G�� �Z�L�W�K��

�H�[�W�H�U�Q�D�O�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �G�H�Y�L�F�H�V���� �,�I�� �W�K�H�\��

Acute ankle inversion injury �|  conservative functional therapy

Restitution (60…80%)

Chronically unstable (10…20%)
�|  Sensorimotor training

�|  External support

Functionally
stable

No further
therapy

Persisting problems (20…40%) = Chronic ankle instability

Mechnically and funktionally stable, but chronic
pain and/or swelling 

(10…20%)

Functionally unstable

Mechanically
unstable ankle

�~
Operation

(anatomical
reconstruction)

Mechanically stable ankle

Further differential diagnostic

€ Subtalar instability
€ Calcaneocuboid 

instability

�~
Operation 

(anatomical
reconstruction)

�'���6�H�Q�V�R�U�L�P�R�W�R�U���G�H�É�F�L�H�Q�F�\
€ Syndesmotic injury
€  (Osteo)chondral lesion

… Talar
…Malleolar

€  Impingement
… Anterior or posterior
… Bony or soft tissue

€ Peroneal tendon pathology
€ Flexor hallucis longus lession

•Micro-
instability•

�~
Arthroscopy

5 Algorithm for diagnosis and treatment of ankle injuries. 
(from: Lohrer H: Lateral ankle ligament injuries: in: Burrow G et al.:Neales Disorders of the Foot, 9th Ed., Elsevier (2020)
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3.  Do ankle joint orthoses affect athletic 

performance?

4.  Do ankle orthoses cause negative 

effects in long-term use?

Methods for evaluating the effect of 
ankle orthoses.
�6�F�L�H�Q�W�L�Ë�F�� �V�W�X�G�L�H�V�� �G�H�V�L�J�Q�H�G�� �W�R�� �D�Q�V�Z�H�U��

�W�K�H�V�H�� �T�X�H�V�W�L�R�Q�V�� �F�D�Q�� �J�H�Q�H�U�D�O�O�\�� �E�H�� �G�L�Y�L�G-

�H�G�� �L�Q�W�R�� �W�Z�R�� �P�H�W�K�R�G�R�O�R�J�L�F�D�O�� �F�D�W�H�J�R�U�L�H�V��

(Figure 1):

A) Statistical analyses

B) Biomechanical analyses 

Statistical analyses

These are (usually extensive) surveys 

�X�V�L�Q�J�� �L�Q�W�H�U�Y�L�H�Z�V�� �D�Q�G�� �O�D�U�J�H�� �Q�X�P�E�H�U�V�� �R�I��

�F�D�V�H�V���� �9�D�U�L�R�X�V�� �P�H�W�K�R�G�V�� �D�U�H�� �X�V�H�G�� �W�R�� �D�V-

�V�H�V�V�� �W�K�H�� �I�U�H�T�X�H�Q�F�\���� �V�H�Y�H�U�L�W�\���� �D�Q�G�� �O�R�F�D-

�W�L�R�Q���R�I�� �L�Q�M�X�U�L�H�V���X�V�L�Q�J���U�D�Q�G�R�P���V�D�P�S�O�L�Q�J����

�7�K�H�� �D�G�Y�D�Q�W�D�J�H�� �R�I�� �V�X�F�K�� �V�W�X�G�L�H�V�� �L�V�� �W�K�D�W��

�W�K�H�\�� �F�D�Q�� �E�H�� �F�R�Q�G�X�F�W�H�G�� �Z�L�W�K�� �Y�H�U�\�� �O�D�U�J�H��

�V�W�X�G�\�� �V�D�P�S�O�H�V���� �E�R�W�K�� �F�U�R�V�V���V�H�F�W�L�R�Q�D�O-

�O�\�� �D�Q�G�� �O�R�Q�J�L�W�X�G�L�Q�D�O�O�\�� ���H���J������ �D�O�O�� �W�H�D�P�V�� �L�Q��

a league over one or more seasons in 

�R�Q�H�� �R�U�� �P�R�U�H�� �K�L�J�K���U�L�V�N�� �V�S�R�U�W�V������ �G�X�H�� �W�R��

�W�K�H�� �F�R�P�S�D�U�D�W�L�Y�H�O�\�� �O�R�Z�� �H�I�I�R�U�W�� �U�H�T�X�L�U�H�G��

�R�I�� �W�K�H�� �V�W�X�G�\�� �S�D�U�W�L�F�L�S�D�Q�W�V���� �7�K�H�� �S�U�R�E�D�E�L�O-

�L�W�\�� �V�W�D�W�H�P�H�Q�W�V�� �W�K�X�V�� �R�E�W�D�L�Q�H�G�� �K�D�Y�H�� ���G�H-

�S�H�Q�G�L�Q�J�� �R�Q�� �W�K�H�� �T�X�D�O�L�W�\�� �R�I�� �W�K�H�� �V�F�L�H�Q�W�L�Ë�F��

�D�S�S�U�R�D�F�K���� ���H���J������ �S�U�R�V�S�H�F�W�L�Y�H���� �F�R�Q�W�U�R�O�O�H�G����

�D�Q�G���U�D�Q�G�R�P�L�]�H�G�����V�W�U�R�Q�J���V�W�D�W�L�V�W�L�F�D�O���S�R�Z-

�H�U�� �D�Q�G�� �D�U�H�� �O�D�U�J�H�O�\�� �L�Q�G�H�S�H�Q�G�H�Q�W�� �R�I�� �L�Q�G�L-

�Y�L�G�X�D�O���Ë�Q�G�L�Q�J�V���� �,�I�� �V�X�F�K���V�W�X�G�L�H�V���D�U�H���W�K�H�Q��

�V�\�V�W�H�P�D�W�L�F�D�O�O�\�� �V�X�P�P�D�U�L�]�H�G���L�Q���O�L�W�H�U�D�W�X�U�H��

�D�Q�D�O�\�V�H�V�� ���U�H�Y�L�H�Z�V�� �R�U�� �P�H�W�D���D�Q�D�O�\�V�H�V������

�Z�H�O�O���F�R�Q�Ë�U�P�H�G�� �V�W�D�W�L�V�W�L�F�D�O�� �H�Y�L�G�H�Q�F�H�� �L�V��

�R�E�W�D�L�Q�H�G�� �L�Q�G�L�U�H�F�W�O�\���� �H���J���� �I�R�U�� �D�Q�V�Z�H�U�L�Q�J��

�W�K�H�� �D�E�R�Y�H���P�H�Q�W�L�R�Q�H�G�� �T�X�H�V�W�L�R�Q�V�� ������ �D�Q�G��

������ �+�R�Z�H�Y�H�U���� �D�� �G�L�U�H�F�W�� �H�[�D�P�L�Q�D�W�L�R�Q�� �R�I��

Introduction
�7�K�H�� �P�H�D�Q�L�Q�J�� �D�Q�G�� �S�X�U�S�R�V�H�� �R�I�� �W�K�H�� �X�V�H�� �R�I��

�D�Q�N�O�H�� �R�U�W�K�R�V�H�V�� �D�U�H�� �U�H�S�H�D�W�H�G�O�\�� �W�K�H�� �V�X�E-

�M�H�F�W�� �R�I�� �G�L�V�F�X�V�V�L�R�Q�� �D�Q�G�� �G�L�V�D�J�U�H�H�P�H�Q�W��

�U�H�J�D�U�G�L�Q�J�� �W�K�H�L�U�� �V�F�R�S�H�� �R�I�� �D�S�S�O�L�F�D�W�L�R�Q����

�P�R�G�H�� �R�I�� �D�F�W�L�R�Q���� �D�Q�G�� �H�I�I�H�F�W�L�Y�H�Q�H�V�V���� �2�Q��

�W�K�H�� �R�Q�H�� �K�D�Q�G���� �W�K�L�V�� �F�R�Q�F�H�U�Q�V�� �W�K�H�L�U�� �X�V�H��

�L�Q�� �W�K�H�� �W�K�H�U�D�S�\�� �R�I�� �D�Q�N�O�H�� �L�Q�M�X�U�L�H�V���� �D�Q�G�� �R�Q��

�W�K�H�� �R�W�K�H�U�� �K�D�Q�G���� �W�K�H�U�H�� �L�V�� �D�� �E�U�R�D�G�� �G�L�V-

course about their prophylactic use in 

�V�S�R�U�W�V���� �,�Q�� �D�� �Q�D�U�U�R�Z�� �V�H�Q�V�H���� �W�K�H�� �W�H�U�P�� �R�U-

thosis encompasses: Œan externally ap-

�S�O�L�H�G�� �G�H�Y�L�F�H�� �I�R�U�� �L�Q�Ì�X�H�Q�F�L�Q�J�� �W�K�H�� �V�W�U�X�F-

�W�X�U�D�O�� �D�Q�G�� �I�X�Q�F�W�L�R�Q�D�O�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �W�K�H��

�Q�H�X�U�R�P�X�V�F�X�O�D�U�� �D�Q�G�� �V�N�H�O�H�W�D�O�� �V�\�V�W�H�P�V�$��

���:�L�N�L�S�H�G�L�D������ �,�Q�� �W�K�L�V�� �D�U�W�L�F�O�H���� �W�K�H�� �W�H�U�P�� �L�V��

�X�V�H�G�� �L�Q�� �D�� �E�U�R�D�G�H�U�� �V�H�Q�V�H�� �W�R�� �L�Q�F�O�X�G�H�� �D�Q�\��

�H�[�W�H�U�Q�D�O�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �G�H�Y�L�F�H�� �D�S�S�O�L�H�G�� �W�R��

the ankle joint to improve the stability 

�R�I���W�K�H���M�R�L�Q�W���F�R�P�S�O�H�[�����L�Q�F�O�X�G�L�Q�J���E�D�Q�G�D�J-

�H�V�����W�D�S�H�����R�U���F�R�Q�V�W�U�X�F�W�L�Y�H���K�\�E�U�L�G�V���R�I���W�K�H�V�H����

�7�K�H�� �V�W�D�E�L�O�L�]�D�W�L�R�Q�� �D�S�S�O�L�D�Q�F�H�V�� �R�Q�� �W�K�H��

�P�D�U�N�H�W�� �F�D�Q�� �E�H�� �F�O�D�V�V�L�Ë�H�G���� �I�R�U�� �H�[�D�P�S�O�H����

�D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �W�\�S�H�� �R�I�� �F�R�Q�V�W�U�X�F�W�L�R�Q��

���7�D�E�O�H�� �������� �7�K�H�� �Z�L�G�H�� �Y�D�U�L�H�W�\�� �R�I�� �G�L�I�I�H�U�H�Q�W��

�W�\�S�H�V���R�I���V�W�D�E�L�O�L�]�D�W�L�R�Q���D�S�S�O�L�D�Q�F�H�V���U�H�V�X�O�W�V����

�H�V�S�H�F�L�D�O�O�\�� �Z�K�H�Q�� �X�V�H�G�� �I�R�U�� �S�U�R�S�K�\�O�D�[�L�V����

�I�U�R�P���W�K�H���R�S�W�L�P�L�]�D�W�L�R�Q���S�U�R�E�O�H�P���E�H�W�Z�H�H�Q��

�P�D�[�L�P�X�P�� �V�W�D�E�L�O�L�W�\���U�L�J�L�G�L�W�\�� ���W�\�S�H�� ������ �D�Q�G��

�U�H�P�D�L�Q�L�Q�J�� �Ì�H�[�L�E�L�O�L�W�\���P�R�E�L�O�L�W�\�� ���W�\�S�H�� ������

�I�R�U���H�Y�H�U�\�G�D�\���P�R�Y�H�P�H�Q�W�V���R�U���I�R�U���V�S�R�U�W�V���R�U��

competitive activities. There are further 

�G�H�Y�H�O�R�S�P�H�Q�W�V�� �W�R�� �D�G�D�S�W�L�Y�H�� �V�\�V�W�H�P�V�� �W�K�D�W��

�D�U�H���Z�R�U�Q���L�Q���L�V�R�O�D�W�L�R�Q���R�U���L�Q�W�H�J�U�D�W�H�G���L�Q���W�K�H��

�V�K�R�H�����V�X�F�K���D�V���W�K�H���&�%�H�W�W�H�U�J�X�D�U�G�V�$���F�R�Q�F�H�S�W����

�Z�K�L�F�K���L�V���L�Q�W�H�J�U�D�W�H�G���L�Q�W�R���D�Q���D�Q�N�O�H���E�U�D�F�H��

The basic intention of the application is 

�D�O�Z�D�\�V���W�R���V�W�D�E�L�O�L�]�H���W�K�H���I�R�R�W���L�Q���W�K�H���X�S�S�H�U��

�D�Q�G�� �O�R�Z�H�U�� �D�Q�N�O�H�� �M�R�L�Q�W�� �E�\�� �H�[�W�H�U�Q�D�O�� �I�R�U�F-

�H�V���L�Q���V�X�F�K���D���Z�D�\���W�K�D�W���Q�R�Q���S�K�\�V�L�R�O�R�J�L�F�D�O��

�M�R�L�Q�W���S�R�V�L�W�L�R�Q�V���D�U�H���D�Y�R�L�G�H�G�����7�K�H���P�H�F�K�D�Q-

�L�F�D�O���S�U�R�E�O�H�P���L�V���W�R���F�R�Q�Q�H�F�W���W�K�H���O�R�Z�H�U���O�H�J��

�Z�L�W�K�� �W�K�H�� �F�D�O�F�D�Q�H�X�V�� �P�R�U�H�� �R�U�� �O�H�V�V�� �U�L�J�L�G�O�\��

�L�Q���V�X�F�K���D���Z�D�\���W�K�D�W���W�K�H���P�R�Y�H�P�H�Q�W���R�I���W�K�H��

�I�R�R�W���L�Q���W�K�H���I�U�R�Q�W�D�O���S�O�D�Q�H���L�V���O�L�P�L�W�H�G�����V�X�E-

�W�D�O�D�U���M�R�L�Q�W�����Z�L�W�K�R�X�W���O�L�P�L�W�L�Q�J���W�K�H���P�R�E�L�O�L�W�\��

in the sagittal plane (ankle joint).

�,�Q�� �W�K�H�U�D�S�\���� �R�U�W�K�R�V�H�V�� �D�U�H�� �X�V�H�G�� �W�R�� �S�U�R-

�W�H�F�W�� �W�K�H�� �L�Q�M�X�U�H�G�� �R�U�� �R�S�H�U�D�W�H�G�� �U�H�J�L�R�Q�V��

(usually the capsule-ligament appa-

�U�D�W�X�V������ �D�Q�G�� �L�Q�� �S�U�R�S�K�\�O�D�F�W�L�F���S�U�H�Y�H�Q�W�L�Y�H��

�X�V�H���� �W�K�H�� �D�L�P�� �L�V�� �W�R�� �V�W�D�E�L�O�L�]�H�� �W�K�H�� �M�R�L�Q�W�� �U�H-

�J�L�R�Q���I�U�R�P���W�K�H���R�X�W�V�L�G�H���L�Q���V�X�F�K���D���Z�D�\���W�K�D�W��

�Q�R���R�Y�H�U�O�R�D�G�L�Q�J���R�U���V�W�U�X�F�W�X�U�D�O���G�D�P�D�J�H���F�D�Q��

�R�F�F�X�U���� �H�Y�H�Q�� �Z�L�W�K�� �J�U�H�D�W�H�U�� �O�R�D�G�V���� �7�K�L�V�� �D�V-

pect plays an important role especially 

�L�Q�� �W�\�S�L�F�D�O�� �V�S�R�U�W�V�� �Z�L�W�K�� �D�� �K�L�J�K�� �U�L�V�N�� �R�I�� �D�Q-

�N�O�H���L�Q�M�X�U�L�H�V�����V�R�F�F�H�U�����K�D�Q�G�E�D�O�O�����E�D�V�N�H�W�E�D�O�O��

�D�Q�G�� �Y�R�O�O�H�\�E�D�O�O������ �,�Q�� �W�K�H�� �G�L�V�F�X�V�V�L�R�Q�� �D�E�R�X�W��

�W�K�H�� �P�R�G�H�� �R�I�� �D�F�W�L�R�Q���� �D�U�J�X�P�H�Q�W�V�� �I�U�R�P��

�S�U�D�F�W�L�F�H�� �F�D�Q�� �E�H�� �I�R�X�Q�G���� �D�P�R�Q�J�� �R�W�K�H�U�V����

from trainers, physiotherapists, sports 

�V�F�L�H�Q�W�L�V�W�V���� �D�W�K�O�H�W�H�V�� �R�U�� �R�U�W�K�R�S�D�H�G�L�F�� �V�X�U-

�J�H�R�Q�V���� �,�Q�� �V�F�L�H�Q�F�H���� �D�W�W�H�P�S�W�V�� �D�U�H�� �E�H�L�Q�J��

�P�D�G�H���W�R���V�W�U�X�F�W�X�U�H���W�K�H���V�R�P�H�W�L�P�H�V���K�H�D�W�H�G��

�D�Q�G�� �F�R�Q�W�U�R�Y�H�U�V�L�D�O�� �G�L�V�F�X�V�V�L�R�Q�� �Z�L�W�K�� �H�Y�L-

�G�H�Q�F�H���W�K�U�R�X�J�K���V�W�D�Q�G�D�U�G�L�]�H�G���U�H�J�X�O�D�U���S�U�R-

�F�H�G�X�U�H�V�� �E�\�� �P�H�D�Q�V�� �R�I�� �H�P�S�L�U�L�F�D�O�� �V�W�X�G�L�H�V����

�2�Q�� �W�K�H�� �R�Q�H�� �K�D�Q�G���� �D�U�J�X�P�H�Q�W�V�� �V�K�R�X�O�G�� �E�H��

�V�X�S�S�R�U�W�H�G���Z�L�W�K���F�O�H�D�U���S�U�R�Y�D�E�O�H���I�D�F�W�V�����D�Q�G��

�R�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����D�P�E�L�J�X�L�W�L�H�V���P�X�V�W���E�H��

�V�K�D�U�S�O�\���G�H�Ë�Q�H�G�����,�Q���W�K�L�V���D�U�W�L�F�O�H�������Z�L�W�K�R�X�W��

�F�O�D�L�P�L�Q�J���W�R���S�U�R�Y�L�G�H���D���F�R�P�S�O�H�W�H���R�Y�H�U�Y�L�H�Z��

���� �I�R�X�U���U�H�O�H�Y�D�Q�W���T�X�H�V�W�L�R�Q�V���D�U�H���D�G�G�U�H�V�V�H�G����

�Z�K�L�F�K���D�U�H���I�U�H�T�X�H�Q�W�O�\���D�V�N�H�G���I�R�U���W�K�H���D�S�S�O�L-

cation of ankle orthoses, in practice:

���������'�R���D�Q�N�O�H���M�R�L�Q�W���R�U�W�K�R�V�H�V���U�H�G�X�F�H���W�K�H��

risk of injury?

2.  Do ankle joint orthoses increase the 

risk of knee joint injuries?

Ankle orthoses play an important role in the prevention and treatment of injuries. Not only has their 
effectiveness been well studied. Numerous studies also show that most orthoses do not or hardly 
�U�H�V�W�U�L�F�W���V�S�R�U�W�V���S�U�D�F�W�L�F�H�����(�Y�H�Q���S�U�R�O�R�Q�J�H�G���Z�H�D�U�L�Q�J���R�I���R�U�W�K�R�V�H�V���K�D�V���Q�R���Q�H�J�D�W�L�Y�H���L�Q�Ê�X�H�Q�F�H���R�Q���M�R�L�Q�W���V�W�D�E�L-
lity or the performance of the stabilizing structures at the ankle joint. 

Ankle orthoses - 
Protection without restricting movement
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cause-effect relationships, e.g. in the re-

�O�D�W�L�R�Q���� �&�$�Q�N�O�H�� �R�U�W�K�R�V�H�V�� �U�H�G�X�F�H�� �L�Q�M�X�U�L�H�V��

�E�H�F�D�X�V�H���W�K�H�\�������$�����L�V���Q�R�W���S�R�V�V�L�E�O�H���Z�L�W�K���W�K�L�V����

�)�R�U�� �W�K�L�V���� �D�� �G�L�I�I�H�U�H�Q�W�� �V�F�L�H�Q�W�L�Ë�F�� �D�S�S�U�R�D�F�K��

is necessary.

Biomechanical analyses

�7�K�H�V�H�� �L�Q�F�O�X�G�H�� �H�[�S�H�U�L�P�H�Q�W�V�� �W�R�� �L�Q�Y�H�V�W�L-

�J�D�W�H���W�K�H���P�R�G�H���R�I���D�F�W�L�R�Q���R�I���D�Q�N�O�H���R�U�W�K�R-

ses using simple or complex objective 

�P�H�D�V�X�U�H�P�H�Q�W�� �D�Q�G�� �H�[�D�P�L�Q�D�W�L�R�Q�� �S�U�R-

�F�H�G�X�U�H�V�� �E�D�V�H�G�� �R�Q�� �V�F�L�H�Q�W�L�Ë�F�D�O�O�\�� �M�X�V�W�L-

�Ë�H�G�� �D�V�V�X�P�S�W�L�R�Q�V���� �7�K�H�\�� �U�H�T�X�L�U�H�� �V�R�X�Q�G��

�E�L�R�P�H�F�K�D�Q�L�F�D�O�� �N�Q�R�Z�O�H�G�J�H�� �R�I�� �W�K�H�� �L�Q�M�X-

ry mechanism to assess the functional 

effectiveness of ankle orthoses. They 

�F�D�Q�� �E�H�� �F�O�D�V�V�L�Ë�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �Y�D�U�L�R�X�V��

�F�U�L�W�H�U�L�D���D�Q�G���X�V�X�D�O�O�\���U�H�T�X�L�U�H���D���K�L�J�K���W�H�F�K-

�Q�L�F�D�O���D�S�S�D�U�D�W�L�Y�H�� �D�Q�G�� �S�H�U�V�R�Q�Q�H�O�� �H�I�I�R�U�W����

�7�K�H���V�S�H�F�L�Ë�F���L�Q�M�X�U�\���P�H�F�K�D�Q�L�V�P���R�I���O�D�W�H�U�D�O��

capsule-ligament ruptures at the ankle 

�M�R�L�Q�W�� �L�V�� �Z�H�O�O�� �U�H�V�H�D�U�F�K�H�G�� �D�Q�G�� �V�X�I�Ë�F�L�H�Q�W�O�\��

�G�H�V�F�U�L�E�H�G�����D�P�R�Q�J���R�W�K�H�U�V�����������������'�L�U�H�F�W���R�E-

�V�H�U�Y�D�W�L�R�Q�� �D�Q�G�� �T�X�D�O�L�W�D�W�L�Y�H�� �D�V�V�H�V�V�P�H�Q�W�� �R�I��

�L�Q�M�X�U�L�H�V���L�V���S�R�V�V�L�E�O�H���R�Q���W�K�H���E�D�V�L�V���R�I���Y�L�G�H�R��

�U�H�F�R�U�G�L�Q�J�V�����E�X�W���R�E�M�H�F�W�L�Y�H���P�H�D�V�X�U�H�P�H�Q�W�V��

�K�D�Y�H�� �E�H�H�Q�� �G�H�V�F�U�L�E�H�G�� �R�Q�O�\�� �L�Q�� �H�[�W�U�H�P�H�O�\��

rare cases (e.g. 3). 

�7�R�� �D�Q�V�Z�H�U�� �W�K�H�� �D�E�R�Y�H�� �T�X�H�V�W�L�R�Q�V���� �L�W��

�L�V�� �V�X�I�Ë�F�L�H�Q�W�� �W�R�� �N�Q�R�Z�� �W�K�D�W�� �O�D�W�H�U�D�O�� �F�D�S-

sule-ligament ruptures, especially in 

sports, consist of a combination of non-

�S�K�\�V�L�R�O�R�J�L�F�� �L�Q�Y�H�U�V�L�R�Q�� ���V�X�S�L�Q�D�W�L�R�Q���� �Z�L�W�K��

�S�O�D�Q�W�D�U�� �Ì�H�[�L�R�Q���� �R�I�W�H�Q�� �R�F�F�X�U�U�L�Q�J�� �D�W�� �U�D�W�H�V��

�R�I�� �L�Q�Y�H�U�V�L�R�Q�� �H�[�F�H�H�G�L�Q�J�� ���������r���V�� ���������� �7�K�H��

critical range of motion varies from in-

�G�L�Y�L�G�X�D�O�� �W�R�� �L�Q�G�L�Y�L�G�X�D�O���� �D�Q�G�� �L�W�� �F�D�Q�� �E�H�� �D�V-

�V�X�P�H�G���W�K�D�W���L�Q�Y�H�U�V�L�R�Q�V���R�I���P�R�U�H���W�K�D�Q�������r��

�D�O�U�H�D�G�\���S�R�V�H���D���S�R�W�H�Q�W�L�D�O���U�L�V�N�������������7�K�H���L�P-

�P�H�G�L�D�W�H���H�I�I�H�F�W���R�I���R�U�W�K�R�V�H�V���L�V���W�K�X�V���G�L�U�H�F�W-

�H�G�� �D�W�� �E�R�W�K�� �Y�D�U�L�D�E�O�H�V���� �6�S�H�H�G�� �D�Q�G�� �H�[�W�H�Q�W��

�R�I�� �W�K�H�� �L�Q�Y�H�U�V�L�R�Q���� �,�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �W�K�H�� �D�V-

�V�H�V�V�P�H�Q�W�� �R�I�� �P�H�F�K�D�Q�L�F�D�O�� �H�I�I�H�F�W�V���� �Z�K�L�F�K��

�D�U�H�� �V�L�J�Q�L�Ë�F�D�Q�W�O�\�� �L�Q�Ì�X�H�Q�F�H�G�� �E�\�� �P�D�W�H�U�L-

�D�O���� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G�� �Ë�W���� �W�K�H�U�H�� �L�V�� �Z�L�G�H-

�V�S�U�H�D�G�� �D�J�U�H�H�P�H�Q�W�� �W�K�D�W�� �D�Q�N�O�H�� �R�U�W�K�R�V�H�V��

�D�O�V�R�� �L�Q�Ì�X�H�Q�F�H�� �W�K�H�� �D�F�W�L�Y�H�� �V�H�Q�V�R�U�L�P�R�W�R�U��

�V�\�V�W�H�P���� �7�H�V�W�L�Q�J�� �W�K�H�V�H�� �S�U�H�V�X�P�H�G�� �H�I�I�H�F�W�V��

���H���J���� �&�S�U�R�S�U�L�R�F�H�S�W�L�Y�H���$�� �&�D�I�I�H�U�H�Q�W���V�W�L�P�X-

�O�D�W�L�Q�J�$���� �E�\�� �E�L�R�P�H�F�K�D�Q�L�F�D�O�� �H�[�S�H�U�L�P�H�Q�W�V��

�L�V�� �P�X�F�K�� �P�R�U�H�� �G�L�I�Ë�F�X�O�W�� �F�R�P�S�D�U�H�G�� �W�R�� �G�H-

tecting mechanical effects, because the 

structures in question (mechanorecep-

tors in the skin or capsule-ligament ap-

�S�D�U�D�W�X�V���� �P�X�V�F�O�H�� �V�S�L�Q�G�O�H�V���� �R�U�� �*�R�O�J�L�� �W�H�Q-

�G�R�Q���R�U�J�D�Q�V�����G�R���Q�R�W���S�U�R�Y�L�G�H���G�L�U�H�F�W���Q�R�Q�L�Q-

vasive access for measurements. There-

�I�R�U�H���� �L�Q�� �P�D�Q�\�� �V�W�X�G�L�H�V���� �V�X�U�I�D�F�H�� �P�X�V�F�O�H��

�D�F�W�L�Y�L�W�\�� �L�V�� �U�H�F�R�U�G�H�G�� �X�V�L�Q�J�� �H�O�H�F�W�U�R�P�\�R�J-

�U�D�S�K�\�����(�0�*�����W�R���S�U�R�Y�L�G�H���D�Q���L�Q�G�L�U�H�F�W���L�Q�G�L-

cation of the effects of ankle orthoses on 

the active system. 

An important criterion for assessing 

the effectiveness of ankle orthoses is the 

�I�X�Q�F�W�L�R�Q�D�O�L�W�\���R�I���W�K�H���W�H�V�W�V�����L���H�������K�R�Z���F�O�R�V�H��

or realistic is the test in relation to the 

�F�R�Q�G�L�W�L�R�Q�V�� �R�I�� �D�� �U�H�D�O�� �W�U�D�X�P�D�"�� �'�H�W�H�U�P�L�Q-

ing the achievable active or even passive 

�U�D�Q�J�H���R�I���P�R�W�L�R�Q�����&�5�2�0�$�����Z�L�W�K���D�Q�G���Z�L�W�K-

�R�X�W���W�K�H���R�U�W�K�R�V�L�V���F�D�Q���S�U�R�Y�L�G�H���V�R�P�H���L�Q�I�R�U-

mation about the mechanical effect, but 

�L�V���P�R�V�W���F�H�U�W�D�L�Q�O�\���Q�R�W���I�X�Q�F�W�L�R�Q�D�O���D�F�F�R�U�G-

ing to this criterion. Also, mechanical 

�W�H�V�W�L�Q�J���P�D�F�K�L�Q�H�V�����H���J�������������F�D�Q���R�Q�O�\���G�H�W�H�U-

�P�L�Q�H�� �V�W�L�I�I�Q�H�V�V�� �S�U�R�S�H�U�W�L�H�V�� �Z�L�W�K�R�X�W�� �I�X�Q�F-

�W�L�R�Q�D�O�� �U�H�I�H�U�H�Q�F�H���� �7�K�H�U�H�I�R�U�H���� �W�K�H�� �F�R�Q�G�L-

�W�L�R�Q�V�� �R�I�� �D�� �U�H�D�O�� �W�U�D�X�P�D�� �D�U�H�� �V�L�P�X�O�D�W�H�G�� �L�Q��

�P�D�Q�\�� �V�W�X�G�L�H�V���� �(�L�W�K�H�U�� �I�D�V�W�� �V�S�R�U�W���V�S�H�F�L�Ë�F��

�P�R�Y�H�P�H�Q�W�V���D�U�H���S�H�U�I�R�U�P�H�G�����U�X�Q�Q�L�Q�J�����I�D�V�W��

�G�L�U�H�F�W�L�R�Q���F�K�D�Q�J�H�V���&�F�X�W�W�L�Q�J�V�$���R�U���M�X�P�S�V���R�U��

�O�D�Q�G�L�Q�J�V���� �R�U�� �W�K�H�� �W�U�D�X�P�D�W�L�]�L�Q�J�� �V�L�W�X�D�W�L�R�Q��

�L�V�� �V�L�P�X�O�D�W�H�G�� �E�\�� �P�H�D�Q�V�� �R�I�� �V�X�G�G�H�Q�� �R�Y�H�U-

turning movements on tilting platforms.  

�7�K�H�� �O�L�W�H�U�D�W�X�U�H�� �F�R�Q�W�D�L�Q�V�� �Q�X�P�H�U�R�X�V�� �V�W�X�G-

�L�H�V�� �Z�L�W�K�� �Y�H�U�\�� �G�L�I�I�H�U�H�Q�W�� �F�R�Q�V�W�U�X�F�W�L�R�Q�V�� �R�I��

�V�X�F�K�� �S�O�D�W�I�R�U�P�V���� �Z�K�L�F�K�� �V�L�P�X�O�D�W�H�� �D�� �W�Z�L�V�W-

ing injury either from a static situation 

���P�R�V�W�O�\�� �V�L�Q�J�O�H���O�H�J�� �V�W�D�Q�G���� �R�U�� �X�Q�G�H�U�� �G�\-

�Q�D�P�L�F�� �F�R�Q�G�L�W�L�R�Q�V�� ���Z�D�O�N�L�Q�J���� �U�X�Q�Q�L�Q�J�� �R�U��

�O�D�Q�G�L�Q�J�������D���J�R�R�G���R�Y�H�U�Y�L�H�Z���L�V���J�L�Y�H�Q���E�\���+�D��

et al. (6). Most of the constructions con-

�V�L�V�W�� �R�I�� �X�Q�L�D�[�L�D�O�� �W�L�O�W�L�Q�J�� �S�O�D�W�H�V���� �W�K�H�� �Ë�U�V�W��

�I�X�Q�F�W�L�R�Q�D�O�� �E�L�D�[�L�D�O�� �V�R�O�X�W�L�R�Q�� �Z�L�W�K�� �U�R�W�D-

�W�L�R�Q�V���L�Q���W�K�H���X�S�S�H�U���D�Q�G���O�R�Z�H�U���D�Q�N�O�H���M�R�L�Q�W��

�Z�D�V���S�U�H�V�H�Q�W�H�G���L�Q��������������������������

Investigated theses
on the effect of orthoses
Orthoses reduce the risk of injury

Ankle orthoses primarily reduce the 
�Œ�]�•�l�� �}�(�� �Œ�����µ�Œ�Œ���v�š�� �]�v�i�µ�Œ�Ç�X�� ���� ���]�+���Œ���v������
�]�v�� �Œ���o���Ÿ�}�v�� �š�}�� �š�Z���� �š�Ç�‰���� �}�(�� �}�Œ�š�Z�}�•�]�•��
used cannot be proven with certain-
�š�Ç�X�� �d���‰���� ���v���� �}�Œ�š�Z�}�•���•�� ���Œ���� ���+�����Ÿ�À���� �]�v��
���v�l�o���� �]�v�i�µ�Œ�Ç�� �‰�Œ���À���v�Ÿ�}�v�� �~�õ�•�U�� ���v���� �]�v�� �Œ��-
cent meta-analyses the state of the 
research is increasingly condensed to 
�š�Z���� �•�š���š���u���v�š�U�� �c���v�l�o���� ���Œ�����]�v�P�� �]�•�� ���(-

Table 1 Basic types of external stabilization devices for the ankle joint

Typ 1 Typ 2 Typ 3 Typ 4

Tape Simple bandages Combination bandages Orthoses

main features /
material

inelastic or elastic 
adhesive bandages

elastic material with or 
without pads

additional stabilizing 
elements, lacing, Velcro, 
with or without lateral 
stiffeners, partly modular 
concepts 

shell constructions with 
fastening and tensioning 
straps; with or without 
joint (in the upper ankle 
joint)
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�F�H�S�W�R�U�V���L�Q���W�K�H���V�N�L�Q�������������� �3�R�V�L�W�L�Y�H���H�I�I�H�F�W�V��

�R�U�� �Q�R�� �Q�H�J�D�W�L�Y�H�� �H�I�I�H�F�W�V�� �Z�H�U�H�� �I�R�X�Q�G�� �I�R�U��

�K�R�S�S�L�Q�J���������������1�H�Z�P�D�Q���H�W���D�O�����I�R�X�Q�G���R�Q�O�\��

�P�L�Q�R�U���O�L�P�L�W�D�W�L�R�Q�V���I�R�U���Y�H�U�W�L�F�D�O���M�X�P�S�V���D�Q�G��

�E�R�R�P�H�U�D�Q�J���U�X�Q�V������������

Orthoses cause negative effects du-

ring permanent use

This argument, too, may rely on an in-

�Y�D�O�L�G�� �D�Q�D�O�R�J�\�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �F�O�H�D�U�O�\�� �G�R�F-

�X�P�H�Q�W�H�G�� �Q�H�J�D�W�L�Y�H�� �H�I�I�H�F�W�V�� �R�I�� �F�R�P�S�O�H�W�H��

�L�P�P�R�E�L�O�L�]�D�W�L�R�Q���� �,�Q�� �S�D�U�W�L�F�X�O�D�U���� �P�X�V�F�X�O�D�U��

�D�W�U�R�S�K�\���D�Q�G���G�H�F�U�H�D�V�L�Q�J���V�W�D�E�L�O�L�W�\���R�I���F�R�Q-

�Q�H�F�W�L�Y�H���W�L�V�V�X�H���W�\�S�H�V���K�D�Y�H���O�R�Q�J���E�H�H�Q���Z�H�O�O��

�G�R�F�X�P�H�Q�W�H�G�� ������������ �+�R�Z�H�Y�H�U���� �W�K�H�U�H�� �L�V�� �Q�R��

�V�X�F�K�� �W�K�L�Q�J�� �D�V�� �F�R�P�S�O�H�W�H�� �L�P�P�R�E�L�O�L�]�D�W�L�R�Q��

by ankle orthoses, because movements 

�L�Q�� �W�K�H�� �D�Q�N�O�H�� �M�R�L�Q�W�� ���G�R�U�V�L�Ì�H�[�L�R�Q���S�O�D�Q�W�D�U-

�Ì�H�[�L�R�Q�����R�I�W�H�Q���U�H�P�D�L�Q���P�R�U�H���R�U���O�H�V�V���X�Q�U�H-

�V�W�U�L�F�W�H�G���� �D�Q�G�� �O�L�P�L�W�D�W�L�R�Q�V�� �L�Q�� �W�K�H�� �V�X�E�W�D�O�D�U��

�M�R�L�Q�W�� ���L�Q�Y�H�U�V�L�R�Q���H�Y�H�U�V�L�R�Q���� �Y�D�U�\�� �G�H�S�H�Q�G-

ing on the type of orthosis (Table 1), but 

�D�U�H�� �E�\�� �Q�R�� �P�H�D�Q�V�� �F�R�P�S�O�H�W�H���� �$�Q�G�� �H�Y�H�Q��

�Z�L�W�K�� �O�R�Q�J���W�H�U�P�� �X�V�H�� �L�Q�� �W�U�D�L�Q�L�Q�J�� �R�U�� �F�R�P-

petition, there is still enough unrestrict-

�H�G�� �H�Y�H�U�\�G�D�\�� �P�R�Y�H�P�H�Q�W�� �O�H�I�W�� �Z�L�W�K�R�X�W�� �D��

�V�W�D�E�L�O�L�]�D�W�L�R�Q���G�H�Y�L�F�H�����7�K�H�U�H���L�V���Q�R���V�F�L�H�Q�W�L�I-

�L�F�� �H�Y�L�G�H�Q�F�H�� �W�R�� �V�X�S�S�R�U�W�� �W�K�L�V�� �D�V�V�X�P�S�W�L�R�Q����

�S�R�V�V�L�E�O�\���D�O�V�R���E�H�F�D�X�V�H���W�K�H���G�H�P�R�Q�V�W�U�D�W�L�R�Q��

of long-term effects generally requires a 

much greater experimental effort. Some 

�S�D�S�H�U�V�� �K�D�Y�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �O�R�Q�J���W�H�U�P��

�H�I�I�H�F�W�V�� �R�Q�� �W�K�H�� �O�R�Z�H�U�� �O�H�J�� �P�X�V�F�X�O�D�W�X�U�H����

�&�R�U�G�R�Y�D�� �H�W�� �D�O���� ���������� �I�R�X�Q�G�� �Q�R�� �H�I�I�H�F�W�� �R�Q��

�W�L�Q�J�$���� ������������ �7�K�H�U�H�� �D�O�V�R�� �D�S�S�H�D�U�V�� �W�R�� �E�H�� �D��

�J�H�Q�G�H�U�� �V�S�H�F�L�Ë�F�L�W�\�� �W�R�� �W�K�H�� �E�L�R�P�H�F�K�D�Q�L�F�D�O��

effects of ankle orthoses on the knee, 

�V�X�J�J�H�V�W�L�Q�J�� �D�Q�� �L�Q�F�U�H�D�V�H�G�� �U�L�V�N�� �L�Q�� �Z�R�P�H�Q��

�������������7�K�H�U�H���D�U�H���L�V�R�O�D�W�H�G���U�H�S�R�U�W�V���R�I���F�K�D�Q�J-

es in the knee (internal/external rota-

�W�L�R�Q�����Y�D�U�X�V���Y�D�O�J�X�V�����G�X�H���W�R���D�Q�N�O�H���R�U�W�K�R�V�H�V��

�S�R�V�V�L�E�O�\���O�H�D�G�L�Q�J���W�R���K�L�J�K�H�U���N�Q�H�H���O�R�D�G�L�Q�J����

�K�R�Z�H�Y�H�U���� �F�O�H�D�U�� �V�W�D�W�L�V�W�L�F�D�O�� �H�Y�L�G�H�Q�F�H�� �I�R�U��

�D�� �K�L�J�K�H�U�� �L�Q�F�L�G�H�Q�F�H�� �R�I�� �N�Q�H�H�� �L�Q�M�X�U�\�� �L�V�� �Q�R�W��

�I�R�X�Q�G��������������

�2�U�W�K�R�V�H�V���L�Q�Ì�X�H�Q�F�H���S�H�U�I�R�U�P�D�Q�F�H��

�1�X�P�H�U�R�X�V���V�W�X�G�L�H�V���K�D�Y�H���L�Q�Y�H�V�W�L�J�D�W�H�G���W�K�H��

effect of ankle orthoses on athletic per-

formance. Various motor tests have been 

�X�V�H�G�� �I�R�U�� �W�K�L�V�� �S�X�U�S�R�V�H���� �L�Q�F�O�X�G�L�Q�J�� �<���E�D�O-

�D�Q�F�H���W�H�V�W�����&�V�K�X�W�W�O�H���U�X�Q�V���$���Y�H�U�W�L�F�D�O���M�X�P�S�V����

agility tests, or sprints. The meta-analy-

�V�L�V���E�\���&�R�U�G�R�Y�D���H�W���D�O�������������L�Q�F�O�X�G�H�G���������F�R�Q-

�W�U�R�O�O�H�G���U�D�Q�G�R�P�L�]�H�G���W�U�L�D�O�V�����D�Q�G���W�K�H���U�H�V�X�O�W�V��

�V�K�R�Z�H�G���Y�H�U�\���O�R�Z���O�L�P�L�W�D�W�L�R�Q�V���L�Q���V�S�U�L�Q�W�V���R�U��

�Y�H�U�W�L�F�D�O�� �M�X�P�S�V�� �������������� �/�L�P�L�W�D�W�L�R�Q�V�� �Z�H�U�H��

�P�R�U�H�� �S�U�R�Q�R�X�Q�F�H�G�� �Z�L�W�K�� �W�\�S�H�� ���� �R�U�W�K�R�V�H�V��

�F�R�P�S�D�U�H�G���Z�L�W�K���W�\�S�H�������R�U�������R�U�W�K�R�V�H�V�����V�H�H��

Table 1 for orthosis types). The impair-

�P�H�Q�W�V�� �D�U�H�� �P�D�U�J�L�Q�D�O�� �D�Q�G�� �G�R�� �Q�R�W�� �S�R�V�H�� �D��

problem for most motor tasks. A positive 

�H�I�I�H�F�W���L�Q���W�H�U�P�V���R�I���L�P�S�U�R�Y�H�G���S�H�U�I�R�U�P�D�Q�F�H��

�Z�D�V�� �S�X�E�O�L�V�K�H�G�� �E�\�� �3�R�W���H�W���D�O���� �I�R�U�� �X�Q�V�W�D�E�O�H��

joints (16).

�6�R�P�H�� �D�X�W�K�R�U�V�� �S�X�E�O�L�V�K�H�G�� �S�R�V�L�W�L�Y�H�� �H�I-

�I�H�F�W�V�� �I�R�U�� �&�V�K�X�W�W�O�H�� �U�X�Q�V�$�� �D�Q�G�� �V�S�H�F�X�O�D�W�H�G��

�R�Q���W�K�H���S�R�V�L�W�L�Y�H���L�Q�Ì�X�H�Q�F�H���R�I���P�H�F�K�D�Q�R�U�H-

�(�����Ÿ�À�����(�}�Œ���‰�Œ�]�u���Œ�Ç�����v�����•�����}�v�����Œ�Ç���‰�Œ��-
�À���v�Ÿ�}�v�� �}�(�� �����µ�š���� ���v�l�o���� �]�v�i�µ�Œ�]���•�� ���u�}�v�P��
���š�Z�o���š���•�X�^���/�v���š�Z�����o�]�š���Œ���š�µ�Œ�����Œ���À�]���Á���~�í�ì�•�U��
six randomized controlled trials were 
���v���o�Ç�Ì�����U�� �š�Z�µ�•�� �u�����Ÿ�v�P�� �š�Z���� ���À�]�����v������
standards. The results were evaluated 
�������}�Œ���]�v�P�� �š�}�� �‰�Œ�]�u���Œ�Ç�� �~�Á�]�š�Z�}�µ�š�� �‰�Œ���À�]-
�}�µ�•�� �]�v�i�µ�Œ�Ç�•�� ���v���� �•�����}�v�����Œ�Ç���~�Á�]�š�Z���‰�Œ���À�]-
�}�µ�•�� �]�v�i�µ�Œ�Ç�•���‰�Œ���À���v�Ÿ�À���� ���+�����š�X�������•�}�o�µ�š����
�Œ�]�•�l���Œ�����µ���Ÿ�}�v�����v�����v�µ�u�����Œ�•���v�������������š�}��
�š�Œ�����š���~�c�v�v�š�^�•���Á���Œ���������o���µ�o���š�������(�}�Œ���•�š���Ÿ�•-
�Ÿ�����o�����À���o�µ���Ÿ�}�v�� �~�}�Œ�š�Z�}�•�]�•�� �À�•�X���v�}�� �}�Œ�š�Z�}-
�•�]�•�•�X���d�Z�����Œ���•�µ�o�š�•�������u�}�v�•�š�Œ���š�����Á�]�š�Z���Z�]�P�Z��
�‰�Œ�}�������]�o�]�š�Ç�����v���}�À���Œ���o�o�����+�����Ÿ�À���� �‰�Œ�}�š����-
�Ÿ�}�v�����Ç�����v�l�o�����}�Œ�š�Z�}�•���•�U���Á�Z�]���Z���Á���•���•�]�P-
�v�]�.�����v�š�o�Ç�� �•�š�Œ�}�v�P���Œ�� �(�}�Œ�� �•�����}�v�����Œ�Ç�� �‰�Œ�}-
phylaxis.

Orthoses increase the risk of knee in-

juries 

�7�K�H�� �D�U�J�X�P�H�Q�W�� �P�D�\�� �E�H�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �D�V-

sumption that a restriction of movement 

in the ankle joint must inevitably cause 

�S�U�R�E�O�H�P�V���L�Q���W�K�H���N�Q�H�H�����,�W���L�V���S�R�V�V�L�E�O�H���W�K�D�W��

�W�K�H�� �V�X�V�S�L�F�L�R�Q�� �L�V�� �E�D�V�H�G�� �R�Q�� �D�Q�D�O�R�J�L�H�V�� �W�R��

�D�O�S�L�Q�H�� �V�N�L�L�Q�J�� �L�Q�� �W�K�H�� ���������V���� �Z�K�H�Q�� �D�� �V�L�J-

�Q�L�Ë�F�D�Q�W���V�K�L�I�W���L�Q���L�Q�M�X�U�\���S�D�W�W�H�U�Q�V���I�U�R�P���W�K�H��

ankle to the knee joint became apparent 

�Z�L�W�K�� �W�K�H�� �W�H�F�K�Q�R�O�R�J�L�F�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I��

�P�R�G�H�U�Q���V�N�L���E�R�R�W�V���������������7�K�H�U�H���D�U�H���V�H�Y�H�U�D�O��

�V�W�X�G�L�H�V���R�Q���W�K�L�V���W�R�S�L�F���V�K�R�Z�L�Q�J���W�K�D�W���D�Q�N�O�H��

orthoses can cause kinematic or kinet-

�L�F�� �F�K�D�Q�J�H�V�� �G�X�U�L�Q�J�� �D�W�K�O�H�W�L�F�� �P�R�Y�H�P�H�Q�W�V��

���H���J�������U�X�Q�Q�L�Q�J�����M�X�P�S�L�Q�J�����O�D�Q�G�L�Q�J�����R�U���&�F�X�W-

Table 2�� �6�F�K�H�P�H���R�I���V�F�L�H�Q�W�L�É�F �P�H�W�K�R�G�V �I�R�U �W�K�H �H�Y�D�O�X�D�W�L�R�Q �R�I �R�U�W�K�R�V�H�V��

Recording the effect of stabilization aids

cross-sectional longitudinal

Statistical
analyses

Biomechanical 
analyses

Epidemiological studies

€ large numbers of cases
€ Injury frequencies
€  statistical surveys 

���V�L�J�Q�L�É�F�D�Q�F�H�����S�R�Z�H�U��
€ risk assessments
€ no complex measurements possible

acute mechanical effects/acute neurophysiological aspects

Direct measurement of stabilizing effect

€ small number of cases
€ statistics (limited)
€  functional measurements in vivo: mecha-

nical and neurophysiological measure-
ments during injury simulation

€ tests on mechanical models

Indirect analyses of the effect 
on locomotor performance
€ medium case numbers
€ statistics (limited)
€ range of motion
€ sports performance tests

chronic effects/adaptations
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on performance. There are absolutely 
�v�}�����}�v�.�Œ�u�������.�v���]�v�P�•���(�}�Œ���š�Z�������À�]�����v������
�}�(���v���P���Ÿ�À�������+�����š�•���Á�]�š�Z���‰���Œ�u���v���v�š���µ�•����
of ankle orthoses. This does not mean 
�š�Z���š�� �š�Z���Œ���� ���Œ���� �v�}�� �•�µ���Z�� ���+�����š�•�U�� �]�š�� �i�µ�•�š��
means that there is no evidence in the 
���µ�Œ�Œ���v�š�� �•���]���v�Ÿ�.���� �o�]�š���Œ���š�µ�Œ���X�� �d�Z���� �����•�]����
�Œ�����}�u�u���v�����Ÿ�}�v���]�•���š�Z���Œ���(�}�Œ�����š�}�����o�Á���Ç�•��
use ankle orthoses for prophylaxis in 
���}�u���]�v���Ÿ�}�v���Á�]�š�Z���•���v�•�}�Œ�]�u�}�š�}�Œ�r�u�}�š�}�Œ��
�š�Œ���]�v�]�v�P�U�� ���•�‰�����]���o�o�Ç�� �]�v�� �Z�]�P�Z�r�Œ�]�•�l�� �•�‰�}�Œ�š�•�U��
�]�v�� �š�Z���� �����•���� �}�(�� ���� �‰�Œ���À�]�}�µ�•�� �]�v�i�µ�Œ�Ç�U�� �}�Œ�� �]�v��
the case of unstable ankles.
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Summary
What requirements should the ideal 
���v�l�o���� �}�Œ�š�Z�}�•�]�•�� �u�����š�M�� �/�š�� �Z���•�� �‰�Œ�����Ÿ�����o�o�Ç��
�v�}�� �u���•�•�U�� �.�š�•�� �‰���Œ�(�����š�o�Ç�� �}�v�� ���v�� �]�v���]�À�]���µ-
���o�� �����•�]�•�U�� ���o�o�}�Á�•�� ���}�u�‰�o���š���� �(�Œ�������}�u�� �}�(��
�u�}�À���u���v�š�U�� �Ç���š�� �‰�Œ�}�š�����š�•�� �í�ì�ì�9�� ���P���]�v�•�š��
�]�v�i�µ�Œ�Ç�����š���š�Z�������Œ�]�Ÿ�����o���u�}�u���v�š�����v�������}�•�š�•��
nothing!  Since such an orthosis does 
�v�}�š�����Æ�]�•�š�U���š�Z���Œ�����Á�]�o�o�����o�Á���Ç�•�����������v���}�‰�Ÿ-
�u�]�Ì���Ÿ�}�v���‰�Œ�}���o���u���š�}���•�}�o�À���X���d�Z�����(�����š���š�Z���š��
ankle orthoses reduce the risk of injury 
has certainly been proven according 
to the current state of knowledge; this 
is especially true for unstable joints 
�}�Œ�� ���L���Œ�� �‰�Œ���À�]�}�µ�•�� �]�v�i�µ�Œ�]���•�X�� �d�Z���Œ���� �]�•�� �v�}��
clear evidence of an increased risk of 
knee injuries. The impairment of ath-
�o���Ÿ���� �‰���Œ�(�}�Œ�u���v������ �����‰���v���•�� ���•�•���v�Ÿ���o�o�Ç��
on the type of orthosis used and the 
�š���•�š�� �‰���Œ�(�}�Œ�u�����X�� �K�À���Œ���o�o�U�� �š�Z�]�•�� ���+�����š�� �]�•��
considered to be very low; for unstable 
�i�}�]�v�š�•�U�� �š�Z���Œ���� ���}�µ�o���� ������ ���� �‰�}�•�]�Ÿ�À���� ���+�����š��

�P�����S�H�U�R�Q�H�X�V���P�X�V�F�O�H���D�F�W�L�Y�L�W�\���G�X�U�L�Q�J���V�X�G-

�G�H�Q�� �W�Z�L�V�W�L�Q�J�� �V�L�P�X�O�D�W�L�R�Q�V�� �D�I�W�H�U�� �Z�H�D�U�L�Q�J��

�D�Q�� �D�Q�N�O�H�� �R�U�W�K�R�V�L�V�� �I�R�U�� ���� �K�R�X�U�V�� �D�� �G�D�\�� �I�R�U��

���� �Z�H�H�N�V���� �,�Q�� �R�X�U�� �V�W�X�G�\�� �J�U�R�X�S���� �D�� �S�U�R�V�S�H�F-

�W�L�Y�H���U�D�Q�G�R�P�L�]�H�G���F�R�Q�W�U�R�O���J�U�R�X�S���V�W�X�G�\���Z�D�V��

�F�R�Q�G�X�F�W�H�G�� �Z�L�W�K�� �K�D�Q�G�E�D�O�O�� �S�O�D�\�H�U�V���� �E�D�V-

�N�H�W�E�D�O�O�� �S�O�D�\�H�U�V���� �D�Q�G�� �Y�R�O�O�H�\�E�D�O�O�� �S�O�D�\�H�U�V��

�������������$�I�W�H�U���V�L�[���P�R�Q�W�K�V�����W�K�H���R�U�W�K�R�V�H�V���Z�H�U�H��

�X�V�H�G�� �R�Q�O�\�� �L�Q�� �W�U�D�L�Q�L�Q�J�� �R�U�� �F�R�P�S�H�W�L�W�L�R�Q������

�W�K�H�U�H�� �Z�H�U�H�� �Q�R�� �G�L�I�I�H�U�H�Q�F�H�V�� �L�Q�� �V�S�R�U�W�� �P�R-

tor or neuromuscular performance com-

�S�D�U�H�G���Z�L�W�K���E�D�V�H�O�L�Q�H�����-�H�U�R�V�F�K���H�W���D�O�����I�R�X�Q�G��

improvements after 6 months in angular 

�U�H�S�U�R�G�X�F�W�L�R�Q�� �W�H�V�W�V���� �O�D�W�H�U�D�O�� �M�X�P�S�V���� �D�Q�G��

�U�X�Q�Q�L�Q�J���� �D�P�R�Q�J�� �R�W�K�H�U�V���� �D�J�D�L�Q���� �W�K�H�� �S�R�V-

sibility of sensory system stimulation 

�Z�D�V���G�L�V�F�X�V�V�H�G���������������/�R�F�N�H���H�W���D�O�����I�R�X�Q�G���Q�R��

�H�I�I�H�F�W�� �L�Q�� �&�V�K�X�W�W�O�H�� �U�X�Q�V�$�� �D�I�W�H�U�� ���� �P�R�Q�W�K�V��

�R�I�� �R�U�W�K�R�W�L�F�� �X�V�H�� ������������ �,�P�S�U�R�Y�H�G�� �G�\�Q�D�P�L�F��

�E�D�O�D�Q�F�H�� �F�R�Q�W�U�R�O�� �Z�D�V�� �U�H�S�R�U�W�H�G�� �E�\�� �&�U�R�F�N-

et at al. in players after one basketball 

season (25).
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All Renia-Adhesives
are free of toluene and MEK/Butanone

are best on all O&P-Materials
dry clear … no glue-line

have an extremely high green strength

It is that easy with Renia-Adhesives.


