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ONSOz

Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez Boliimii tarafindan ilki
diizenlenen 1. Uluslararas1 Protez-Ortez Ogrenci Kongresi Universitemiz’in Didim/Aydin
ORSEM tesisinde 28-30 Mays tarihlerinde yapilmasi planlanmus, ancak Covid-19 pandemisi
nedeniyle cevrimigi olarak gergeklestirilebilmistir. Egitimin ¢evrimi¢i yiirtitiildiigii bu
stirecte Kongremiz tiniversitelerin ortez ve protez boliimii dgrencilerine bilimsel oldugu
kadar psikososyal yonden de 6nemli katki saglamis, 6zgiivenleri artirtlmistir.

Kongremize konusmaci olarak katilan ve konugsma metinlerini vererek kitaba katki saglayan
Tiirkiye, Almanya, fran, iskogya, Kanada, Liibnan, Pakistan ve Slovenya’dan degerli
hocalarimiza, aragtirmacilara ve ireticilere tesekkiir ederim. Kongremizin diizenlenmesi ve
kitabin basiminda 6zverili ¢aligmalarindan dolay1 diizenleme kurulundaki hocalarimiza,
kitabin basiminda titizlik gdsteren Fakiiltemiz Dekanhigina ve Universitemiz Basimevi
Miidiirliigii calisanlarina tesekkiir ederim.

Kitabin ortez ve protez alaninda faaliyet gosteren tiim disiplinlere ve arastirmacilara faydal
olmasini ve disiplinlerarasi ¢alismalara katki saglamasini dilerim.

Saygilarimla,

Prof. Dr. Serap ALSANCAK

Ankara Universitesi
Saglik Bilimleri Fakiiltesi
Ortez ve Protez Boliimii Bagkani







10:00 — 11:30 Acilis

Nasidcan Uner
Prof. Dr. Serap Alsancak

Prof. Dr. Emine Ozmete
Prof. Dr. Edward Leimare
Prof. Dr. Necdet Uniivar

Sn. Derya Yanik

11:30 — 13:00 Basar:1 Hikayeleri

Prof. Dr. Emine Ozmete

Hamit Demir

Derya Soyi¢

Muhammed Eymen Sahin
OP Yener Cirik

OP Ayse Biiker

13:00 — 14:00 Ara

KONGRE PROGRAMI

28 MAYIS 2021, CUMA

Acilis Konusmalari

Kongre Diizenleme Kurulu Ogrenci Baskan1
Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez
ve Protez Boliimii Bagkan1

Ankara Universitesi Saglik Bilimleri Fakiiltesi
Dekani

President of International Society for Prosthetics and
Orthotics, ISPO

Ankara Universitesi Rektorii

Tirkiye Cumhuriyeti Aile, Calisma ve Sosyal
Hizmetler Bakani

Oturum Baskam

Ankara Universitesi Saglik Bilimleri Fakiiltesi
Sosyal Hizmet Boliimii

Konusmacilar

Milli Yiziici

Dansc1

Model / Oyuncu

Ilk Tiirk Ortotist Prostetist Salford Universitesi
Mezunu

Ankara Universitesi OPO ve LaTrobe Universitesi
Protez-Ortez Mezunu

14:00 — 15:00 Konferans — ELAIN FIGGENS anisina
Protez ve Ortez Standartlari: Hizmet Kosullari, Egitim ve Kalite, Pandeminin Standartlara

Etkisi

Prof. Dr. Kamil Yazicioglu

OP Lecturer Sandra Sexton

Oturum Baskani

GATA TSK Rehabilitasyon ve Bakim Merkezi
(Emekli Ogretim Uyesi)

Konusmacilar

Rehabskills Consultancy and Support




15:00 — 16:30 Panel 1 — SEPP HEIM anisina
Protez ve Ortez Egitiminde Farkh Modiiller ve Akreditasyon, Pandemi Siirecinin Egitime
Getirdikleri ve Egitimden Gétiirdiikleri

Oturum Baskani
Prof. Dr. Serap Alsancak Ankara Universitesi Saglik Bilimleri Fakiiltesi

Ortez ve Protez Bolumii

Konusmacilar
OP Lecturer Christian Schlierf (Almanya) Founder and Managing Director at Human

Study

Assoc. Prof. Dr. Zia Ur Rehman (Pakistan) Pakistan Institute of Prosthetic and Orthotic
Science

OP Lecturer Alireza Vasefnia (iran) Ankara University Faculty of Health Sciences
Department of Prosthetics and Orthotics

Dog¢. Dr. Senem Giiner (Tiirkiye) Ankara Universitesi Saglik Bilimleri Fakiiltesi

Ortez ve Protez Bolimii
16:30-17:00 Ara

17:00 — 18:00 Serbest Bildiriler

Oturum Baskani
Ogr. Gor. Dr. Enver Giiven Ankara Universitesi Saglhk Bilimleri Fakiiltesi Ortez

ve Protez Bolimii
Konusmacilar
- 3Boyutlu Tarayici ve 3Boyutlu yazici ile TTA Soket Uretimi
Yasar Tatar, Biisra Biiyiikdere, Funda Akbay, Erkan Evrendilek, Mevlit Yurtseven

- Dominant ve Dominant Olmayan El ile Agirlik Tagimanin Dinamik Plantar Basinca Etkisi
Gamze Og, Leyla Demir, Aleyna Kog, Aysenur Arslan

- Amputelerde Yiikten Kurtarma Uygulamalarinda Farkli Yontemler
Yasar Tatar, Funda Abakay, Nihat Kiitiik, Alp Erol Evrendilek

- Ortez ve Protez Boliimii ile Ortopedik Protez ve Ortez Programi Mezunlar [zleme Arastirmast
Yunis Akkas, Rabia Karahan, Tugba Derici, Siikran Argiin, Serap Alsancak

- Air Cast Brace'in Ayak Ekstansor Tendon Riiptiiriinde Metatarsal Stres Uzerine Etkisi
Merlin Giinay, Ayse Oztiirk, Beyza Topal, Giil Dayan, Enver Giiven, Serap Alsancak

- Kadinlarda Topuk Yiiksekliginin Alt Ekstremite Kinematigine Etkisi
Rana Deniz, Pelin Yarbi, Ilknur Yildiz, Senem Giiner, Serap Alsancak




- Siringomyeli’de Ayak Ortezinin Ayak Deformitesine Etkisi
Meltem Elmas, Giilliinur Kaplan, Hilal Canli, Enver Giiven, Serap Alsancak

- Amputelerde 3B Tarama Kullanarak Hacim Izleme
Yasar Tatar, Zehra Akpinar, Niliifer Kablan, Mevlit Yurtseven

- Ortez Protez Ogrencilerinin Empatik Becerileri ile Problem Cézme Becerileri
Fatmanur Erdal

29 Mayis 2021, CUMARTESI

09:00 - 09:55 Panel 2
Protez-Ortezde Ekip Calismasi ve Protez-Ortez Egitiminde Iletisim

Oturum Baskam

Prof. Dr. Tarik Yazar Ankara Universitesi Ortopedi Ve Travmatoloji AD

(Emekli Ogretim Uyesi)
Konusmacilar

Prof. Dr. Sehim Kutlay Ankara Universitesi Tip Fakiiltesi Fiziksel Tip ve
Rehabilitasyon AD

Ogr. Gor. Dr. Enver Giiven Ankara Universitesi Saghk Bilimleri Fakiiltesi Ortez
ve Protez Bolimii

Ogr. Gor. Ali Koray Ozgiin Ankara Universitesi Saglhk Bilimleri Fakiiltesi Ortez
ve Protez Bolimii

Dog. Dr. Abdullah Merter Ankara Universitesi Tip Fakiiltesi Ortopedi ve

Travmatoloji AD

10:00 — 10:30 Sempozyum 1
Tiirkiye’deki Ortez Protez Ogrencilerinin Beklentileri

Oturum Baskam

OP Yener Cirik ENDOFOM Protez ve Ortez
Konusmacilar

Berat Giindogdu, Dilara Cars1 Ankara Universitesi Ogrencisi Ortez ve Protez
Bolumii

Beyzanur Albayrak Uskiidar Universitesi Ogrencisi Ortez ve Protez
Boliimii Ogrencisi

Sila Yénden Ankara Universitesi Mezunu Tibbi Protez Ortez
Teknikeri

Yunus Simsek Ortotist Prostetist (OP) POLMED Dernegi / HEP-
SEN Sendikasi

10:30-10:45 Ara




10:45 - 12:00 Panel 3
Farkh Bedenler, Benzer Diisiince: Ogrenciler icin Pratik Metotlar (Tasarim, Uygulama ve
Egitim)

Oturum Baskam

OP Lecturer Sandra Sexton Rehabskills Consultancy and Support
Konusmacilar
OP Lecturer Youssef Salam (Lebanon) Prosthetics and Orthotics Consultant

Uzm. Fzt. Ezgi Tarhan Altinok (Ottobock) Uzman Fizyoterapist, Ottobock

12:00 — 13:00 Workshop 1
Diz Ustii Yeni Soket Sistemi: Varos Soket

Oturum Baskam

Raphael Rozbicki Ottobock  Prosthetic ~ Business  Development
Manager
Konusmacilar
OPA Lokman Saghk Ottobock Adina

12:00 — 13:00 Workshop 2
Dizliksiz Siispanse Olabilen Diz Ustii Aktif Vakum Sistemleri (Seal in X5TF Liner ile
Birlikte)

Oturum Baskam
OPA Lokman Can OPODER

Konusmacilar
OPA ishak Sagban ve Fzt. Helin Avas  Ossur Adma

13:00 — 14:00 Ara
14:00 — 15:00 Workshop 3 - TURGAY ERISOZ amisina

Oturum Baskani
Erkan Evrendilek Acibadem Universitesi Ortopedik Protez ve Ortez

Programi

Konusmacilar
OPA ishak Sagban ve Fzt. Helin Avas  Ossur Adma

14:00 — 15:00 Workshop 4
Diz Alt1 Yeni Nesil Ol¢ii Alma Sistemi: Ipso Cast Uygulamasi

Oturum Baskam
OPA Osman Soyler Bilimop Ortez Protez Uygulama Merkezi

Konusmacilar
Uzm. Fzt. Ezgi Tarhan Altinok Ottobock Adina




15:00 — 15:30 Sempozyum 2
Alt Ekstremite Amputasyonu Sonrasi Denge Kaybi ve Diismeler

Oturum Baskam
Prof. Dr. Sehim Kutlay Ankara Universitesi Tip Fakiiltesi Fiziksel Tip ve

Rehabilitasyon AD

Konusmacilar
Prof. Dr. Helena Burger (Slovenya) University Rehabilitation Institute Republic of

Slovenia
15:30 — 16:00 Ara

16:00 — 16:30 Sempozyum 3
insan Klonlama Calismalarindaki Gelismeler Yeni bir Transplantasyon Umudu Olabilir
mi? Biyoteknoloji ve Klonlama

Oturum Baskam

Prof. Dr. Helena Burger University Rehabilitation Institute Republic of
Slovenia
Konusmacilar
Prof. Dr. Duygu Ozel Demiralp Dokuz Eyliil Universitesi Onkoloji Enstitiisii

Translasyonel Onkoloji AD

16:30 — 18:00 Serbest Bildiriler

) . Oturum Baskam
Ogr. Gor. Ali Koray Ozgiin Ankara Universitesi Saglhk Bilimleri Fakiiltesi Ortez

ve Protez Boliimil
Konusmacilar
- Suriye I¢ Savasina Bagli Amputasyonlarin Siklig1 ve Demografik Ozellikleri
Yasar Tatar, Niliifer Kablan, Zehra Akpinar, Mevlit Yurtseven, Erkan Evrendilek

- 18-22 Yas Arasi1 Bireylerde Ayak Deformitelerinin Incelenmesi
Yunis Akkas, Cagla Hergiin, Dilara Yildiz, Merve Kaplan, Serap Alsancak

- Ortopedik Protez ve Ortez Ogrencilerinin Mesleki Secim Yeterliligi ve Goriislerinin
Degerlendirilmesi
Erkan Evrendilek, Halenur Evrendilek, Alp Erol Evrendilek, Yasar Tatar

- 3Boyutlu Tarayici ve 3Boyutlu Yazici ile Cover Uretimi

Biisra Biiyiikdere, Yasar Tatar, Bahadir Cosku, Mevlit Yurtseven

- Covid-19 Pandemi Déneminde Ortez ve Protez Boliim Ogrencilerin Sosyal Medya Bagimlilig
Yunis Akkas, Giilliinur Kaplan, Hilal Canli, Meltem Elmas, Serap Alsancak




- Diz Ekleminin Sagital Diizlemdeki Yerlesiminin Ayagin Yere Temasina Etkisi
Yunis Akkas, Berat Giindogdu, Kaan Isik, Nasidcan Uner, Serap Alsancak

- Amputelerde Kisa Cekme Bandajmin Etkinligi
Zehra Akpinar, Yasar Tatar, Niliifer Kablan, Halenur Evrendilek, Mevlit Yurtseven

- Biyo-Esinlenme Tabanli Protez Soket I¢ Yiizeyi Tasarimi
Ali Koray Ozgiin, Havva Nur Sahin, Rumeysa Vildan Demiralay, Buse Akca, Ash Uncu,
Fatime Demirlek

- Diz Ekstansor Bandinin Etkinligi
Dilara Yildiz, Merve Kaplan, Cagla Hergiin, Enver Giiven, Serap Alsancak

- I¢ Taban ve Kineisotape’in Pes Planustaki Statik Yiikii Degistirme Etkileri; Vaka Raporlart

Ilayka Sizmaz, Aybiike Baltal, Dilara Carsi, Senem Giiner, Serap Alsancak

30 Mayis 2021, PAZAR

09:00 — 10:00 Panel 4
Tiirkiye’de Protez ve Ortez Bilesenleri imalat Sanayi

Oturum Baskam
Yiik. Miih. Haydar Altinkaynak Ankara Universitesi Ortez ve Protez Boliimii

(Emekli Ogretim Gorevlisi)
Konusmacilar

Fzt. Mustafa Diiger Ortotek Ortopedi Protez Ortez Rehabilitasyon
Merkezi

Mng. Murat Sahin Proted Protez Ortez Ltd. Sti.

OP Yener Cirik Endofom Protez Siinger Sanayi ve Ticaret Ltd. Sti.

10:00 — 10:30 Sempozyum 4
Protez ve Ortezlerin/Assistif Teknolojinin Bugiinii ve Gelecegi

Oturum Baskam
Prof. Dr. Pmar Akdemir Ozisik Ankara Yildirm Beyazit Universitesi, Tip Fakiiltesi,

Cerrahi Tip Bilimleri
Konusmacilar
Prof. Dr. Serap Alsancak Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez
ve Protez Boliimii

10:30 - 10:45 Ara
10:45 - 11:15 Sempozyum 5




Ug boyutlu Yazicilarla Ortez / Protez Tasarimi ve Yapimi

Oturum Baskam

Assoc. Prof. Dr. Zia Ur Rehman Pakistan Institute of Prosthetic and Orthotic Science
Konusmacilar
Prof. Dr. Yasar Tatar Marmara Universitesi, Spor Bilimleri Fakiiltesi,
Antrendrliik Egitimi Boliimii
Miih. Biisra Biiyiikdere AID Uluslararas1 Doktorlar Dernegi

10:15 - 11:45 Sempozyum 6

Oturum Baskam
OP Lecturer Youssef Salam Prosthetics and Orthotics Consultant

Konusmacilar
Robotik Teknoloji ile Fonksiyon ve Bagimsizlik Kazandirmak: Freegait, Visogait and
Robogait
Miih. Murat Topcu BAMA Teknoloji

Saghkta Yapay Zekd

Prof. Dr. Pinar Akdemir Ozisik - Hekim Bakisi  Ankara Yildirrm Beyazit Universitesi, Tip
Fakiiltesi, Cerrahi Tip Bilimleri

Prof. Dr. Fatih V. Celebi - Miihendis Bakis1 Ankara Yildirim Beyazit Universitesi,
Miihendislik ve Doga Bilimleri Fakiiltesi
Bilgisayar Miihendisligi AD

11:45-13:00 Panel 5
Spor ve Engelli

Oturum Baskam
Prof. Dr. Nevin A. Giizel Gazi Universitesi Saghk Bilimleri Fakiiltesi

Fizyoterapi ve Rehabilitasyon Bolimii
Konusmacilar
Uluslararast Ampute Konfederasyonunun Diinyadaki Rolii
Sandra Sexton Rehabskills Consultancy and Support

Engelli Bireylere Ozel Spor Protezleri
Fzt. Helin Ava Ossur Adma

Engelli Sporlarinda Siniflandirma
Prof. Dr. Nevin A. Giizel Gazi Universitesi Saghik Bilimleri Fakiiltesi
Fizyoterapi ve Rehabilitasyon Boliimii

13:00 — 14:00 Ara




14:00 — 16:00 Kapams Konusmasi ve Kapanis Seremonisi

Prof. Dr. Serap Alsancak Ankara Universitesi Saglhk Bilimleri Fakiiltesi Ortez
ve Protez Bolimii
En lyi Sézel ve Poster Bildiri Odiilleri

16:00 — 16:30 Toplantilar

Protez-Ortez Mezunlarinin Gorev, Yetki ve Sorumluluklar:
Katilimeilar: Ortez ve Protez Béliimii Ogrenci Temsilcileri, Saglik Bakanligi Temsilcileri ve
Alanin Sektor Temsilcileri

16:30 — 17:00 Toplantilar

Saghik Bakanhg ve Sosyal Giivenlik Kurumu’nun Protez-Orteze Bakisi
Katilimcilar: Ortez ve Protez Boliimii Ogrenci Temsilcileri, SKS Temsilcileri ve Alanin Sektér
Temsilcileri
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Sn. Derya YANIK

Tirkiye Cumhuriyeti Aile, Calisma ve Sosyal Hizmetler Bakani

Saymn Bakan Yardimcisi, Kiymetli Ankara Universitesi Rektorii Prof. Dr. Necdet Uniivar
Hocam, Degerli Akademisyenler, Sivil Toplum Kuruluslarinin Kiymetli Temsilcileri,
iilkemizin dort bir yanindan ve diinyadan toplantiya istirak eden ¢ok kiymetli Misafirlerimiz,
Sevgili Ogrenciler;

Hepinizi oncelikle sevgiyle ve saygiyla selamliyorum. “Ortotist ve Prostetist Adaylarin
Gelecegi Ciziliyor” temali “Uluslararasi Protez-Ortez Ogrenci Kongresi”ne hos geldiniz.

Ozellikle dgrencilik déneminde, geng akademisyen adaylari ve uzman adaylar1 igin bu tiir
akademik ¢aligmalar ¢cok kiymetli. Ben 6ncelikle bu ¢aligma i¢in Kiymetli Rektoriimiizii ve
Kiymetli Saglik Bilimleri Fakiiltesi Dekan1 Prof. Dr. Emine Ozmete’yi dgrencileri boyle
akademik bir caligsmaya dahil ettikleri igin tebrik ediyorum. Bugiin énemli bir ihtisas alani
etrafinda, gercekten degerli akademisyenler ve sevgili 6grenciler ile birlikte olmak benim
icin de ayrica bir mutluluk sebebi. Degerli Rektoriimiiziin ve Degerli Dekanimizin ev
sahipliginde gerceklestirilen bu kongrede yenilikg¢i fikir ve projelerle ortopedik engellilerin
hayatin1 kolaylastiracak yaklasimlarin ortaya ¢ikacagina inantyorum.

Degerli konuklar, hiikiimet olarak 2002’den bugiine iiniversitelerimiz ve sivil toplum
kuruluslarimiz ile is birligini giiglendirerek, modern bir yaklasim esliginde engelli haklari ve
engelli hizmetlerine yeni bir vizyonla yaklastik. Bu baslikla ilgili birkag¢ bilgiyi izninizle
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sizinle paylagmak istiyorum. 2002’den bu yana engelli vatandaslarimizin erigimlerini
kolaylagtirmak i¢in egitimden sagliga, calisma hayatindan teknolojiye, sanattan spora uzanan
bir¢ok alanda calistik. Dezavantajli kesimler dncelikli olmak iizere her vatandasimizin kamu-
0zel sektor ayrimi yapmaksizin biitiin hizmetlerden esit ve adil bir sekilde yararlanmasini
saglamak en biiyiik hedefimiz oldu. Tabi bu politikalar1 hayata gegirirken gii¢lii bir zemin
iizerinde ilerlememiz gerekiyordu. Bunun i¢in Oncelikle ve ozellikle yasal altyapiyi
hazirlamaya gayret ettik. 2005 yilinda yasalasan “Engelliler Hakkinda Kanun” ile hukuki
zemini giiclendirerek bu siireci hizlandirdik. Engelliler Hakkinda Kanun ve bagli yonetmelik,
yonerge gibi alt metinler birlikte olmak {izere 1500 maddelik Engelliler Hukuku’nu
olusturduk. Cumhurbaskanimiz Sayin Recep Tayyip ERDOGAN’in baskanliginda 2007
yilinda “Birlesmis Milletler Engelli Haklar1 S6zlesmesi”ni imzalayan ilk iilkelerden birisi
Tirkiye oldu. 2010 yilinda Anayasanin 10’uncu maddesine yeni bir hiikiim ekleyerek
‘engelli vatandaslarimiz i¢in alinan tedbirlerin esitlik ilkesine aykir1 sayilamayacag1’ kuralini
getirdik. Dolayisiyla engelliler i¢in yapilan pozitif ayrimciligi da iceren ¢aligmalarin anayasal
giivenceye kavugmasini saglamis olduk. Tiim bunlar yeni bir bakis agisinin tezahiirii olarak
kendini gosterdi. Engelli vatandaslarimizin sosyal hayata katilimini saglamak, karsilastiklari
engelleri ortadan kaldirmak amaciyla erigilebilirlik konusunda da calismalarimiza agirlik
verdik. Kamuya agik binalarin kaldirim, yaya gegidi, park gibi agik alanlarin, toplu tagima
araglar1 ile bilgi ve iletisim sistemlerinin erisilebilir olmasint zorunlu hale getirdik.
Denetimler baslatarak belediyelerin ve kurumlarin harekete gegmesi icin ¢alistik. Egitimler
diizenleyerek, pilot okul, hiikiimet konagi ve hastanelerde projeler yiiriiterek standartlara
uygun uygulamalar1 yayginlastirmaya calistik. Yiizde yiiz erisilebilirlik hedefi ile engellilerin
hizmete erigimini saglamak {izere gerekli dijital doniisiim ve engelsiz iletisime yonelik
¢alismalarimiz halen siirdiiriiyoruz. Engellilerimizin sosyal hayata dogal katilimini saglamak
i¢in kendileri ve refakatgileri igin sehirlerarasi demir ve deniz yollarini ticretsiz hale getirdik.
Evlerinden okullarma iicretsiz tasman engelli &grencilerimiz de ‘Ozel egitim ve
Rehabilitasyon Merkezleri’nde yine iicretsiz olarak 6grenim gorebiliyorlar.

Yasamlarini kendi baslarina siirdiiremeyen engelli vatandaslarimiza bakim ve bakim destek
hizmetlerimizi 2005 yilindan bu yana devam ettiriyoruz. Kurumsal bakimla birlikte
engellilerin mutlulugunu arttirmak, huzur ve giiven igerisinde hizmet almalarini saglamak
amaciyla 2007 yilinda “Evde Bakim Destegi” uygulamasini baslattik. Yine 2020 yilinda
535.000 engelli vatandasimiz i¢in 9 milyar 474 milyon lira 6deme yaptik. Bu Tiirkiye
ekonomisi igerisinde ¢ok ciddi bir rakamdir. Bu siiregte engelli ailelerimizin yaninda yer
almay1 ve onlara destek olabilmeyi de ¢ok &nemli buluyoruz. Maddi ve manevi tiim
imkanlarimizla ailelerinin yasadigi zorluklarin hafifletilmesi i¢in ¢alisiyoruz. Yeni donemde
de 'Giindiizlii Engelsiz Yasam Merkezleri’'ni yayginlastirarak engelli vatandaslarimizin ve
ailelerinin sosyal hayata katilimlarin1 desteklemek 6ncelikli hedefimizdir.

Degerli akademisyenler, sevgili 6grenciler, engelli bireylerin toplumsal hayata tam, etkin ve
dogal katilimini saglamak; mevzuat, akademik bilgi, uygulama gibi birgok siireci birbiriyle
uyumlu ve basarilt sekilde yonetmekten geciyor. Kuskusuz bu siirecin en Onemli
parcalarindan biri engelli bireyin rehabilitasyon siirecinde ihtiyaglarina ve kisisel
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Ozelliklerine gore iretilmis, uygulanmis ve sonrasinda uyum siireci takip edilmis protez-ortez
ve diger yardimci arag ve cihazlardir. Tek tip tiretilen ve bireyin ihtiyacini tam karsilamayan
protez ve ortezlerin, kullanan kisilerde tedavisi zor ikincil saglik sorunlarina yol agtigini,
bireyin bagimsizligin1 kazanmasina engel oldugunu hepimiz biliyoruz. Bu nedenle, yasamsal
Onem tagiyan protez-ortez, yardimci arag ve cihazlarin dogru regetelendirilmesi, tiretiminin
uygulanmasinin ve uyumlanma takibinin yapilmas: siire¢ bakimindan olduk¢a énemli. Bu
alanda bilgi ve teknolojinin geligsmesi, uluslararasi deneyimin artmasi ise kalite standardinin
yiikselmesini saglayarak engelli kisilerin toplumla entegrasyonunu kolaylastirict etki
yapiyor. Gergeklestirilen bu akademik toplantilarla alandaki tiim yenilik ve diizenlemelerin
masaya yatirilmasi, tecriibe ve birikimlerin paylasilmasi engelli bireylerin hayatini
kolaylastirmaya yonelik ¢abanin da en bariz gostergesidir. Sosyal politikalarda elde ettigimiz
basar1 bu birliktelik ruhunun bir sonucudur. Engelli vatandaglarimiz adina bu kongreleri, bu
ve benzeri kongreleri ¢ok Onemsiyor, burada elde edilecek ¢iktilarin protez-ortez
caligmalarinda yeni yaklagimlar ortaya koyacagina inaniyorum. Bilimsel c¢aligmalar
tecriibelerin tekamiilii sonucu bizlere yeni ufuklar sunuyor. Ortez-Protez konusunda, II.
Abdiilhamit doneminde yurtdisinda egitim goren subaylarimiz tarafindan kiiciik bir atdlyede
“Tersane-i Alat1 Nazikiye” baslatilan ¢aligmalar bugiin her vatandagimizin erigebildigi bir
diizeye ulasti. Bugiin bir¢ok tiniversitemizde bu sahada 6n lisans ve lisans egitimi veriliyor.
Ozel sektor is birligi ile tasarim ve iiretimde ileri diizeyde fayda saglanan isler ortaya cikiyor.

Vatandaslarimizin ihtiyacina engel durumuna uygun protez-ortez ve cihazlari tasarlayip
iireten siz degerli hocalarimiz ve egitim alan 6grencilerimizin yaninda bizler de Bakanlik
olarak gectigimiz yillarda engelli vatandaslarimizin giinliik yasam aktivitelerini en iist
diizeye ¢ikarmak amaciyla akademisyenlerle birlikte bir g¢alistay diizenledik. Calistay
sonucunda, alanda yasanan gelismelerin takip edilebilmesi agisindan profesyonel hizmet
sunan uzmanlara yonelik bir kitaba ihtiya¢ duyuldugu dile getirilmisti. Bu ihtiyacin
giderilmesi amaciyla proje igin 6zel olugturulan bir bilim kurulu esliginde ortopedik hazir ve
1smarlama protez ve ortez teknik el kitabini hazirladik ve kullanima sunduk. Kitaba online
olarak bizim “Engelli ve Yasli Hizmetleri Genel Miidiirliigii”’miiziin Web sayfasindan
ulagsmaniz miimkiindiir. Dogal olarak {icretsiz bir erisim imkani vardir. Universitelerimizde
iiretilen bilginin uygulama ve iiretime donistiiriilmesi protez-ortez basta olmak {izere tiim
arag ve cihazlarin engelli bireylerin hizmetine sunulmasi toplumsal hayata katilmayi da
siiphesiz kolaylastiracaktir. Engelli vatandaslarimizin 6zgiivenle bagimsiz ve etkin sekilde
yasamin tiim alanlarinda yer almalarim1 saglayacaktir. Bu anlamda birka¢ basar1 ve bundan
duydugumuz mutlulugu da sizlerle paylagmak istiyorum. Ampute Milli Takimimizin Avrupa
sampiyonlugunun, diinya ikinciliginin arka planinda da bu ve benzeri galismalar yatmaktadir.
Bu bagar1 zincirinin son halkasin1 bu hafta Gaziantep'te yasadik. Avrupa Ampute Futbol
Sampiyonlar Ligi'nde, Sahinbey Belediyesi Ampute Futbol Takimi Sampiyonlar Ligi
kupasini kazanarak tarihinde bir ilke imza att1. Sahinbey Belediyesi Ampute Futbol Takimini
bu vesileyle tebrik ediyorum. Emegi gecen herkesi kutluyorum, basarilarinin devamini
diliyorum. Degerli katilimcilar engelli vatandaglarimiz galisarak ve yilmayarak gurur verici
hikayeler yazmaya da devam ediyor. Basar1 hikayelerinin olugsmasinda kuskusuz toplumun
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tiim kesimlerinin birlikte uyum i¢inde ¢aligmasinin bilyiik pay1 var. Hiikiimet olarak bizler
de sosyal giivenlik kapsaminda bagta ortez-protez olmak iizere engelli vatandaslarimizi
desteklemeyi siirdiirecegiz. Toplumun biitiin kesimlerini kucaklayan sosyal politika
uygulamalariyla, vatandaslarimizin hizmete erigsiminin 6niindeki hukuki, sosyal ve fiziki tim
engelleri kaldirmaya devam edecegiz. Biz sikica birbirimize kenetlenip dayanigsma bilincini
toplumun her kesimine yaydigimizda oénlimiizde higbir engelin kalmayacagina inantyoruz.
Engelli vatandaslarimiz ve ailelerimiz huzur ve giiven igerisinde gelecege umutla bakacak ve
bunu saglayana kadar da bizim g¢alismalarimiz araliksiz ve biiyiik bir gayretle biiyiik bir
sevkle devam edecek. Bugiin gerceklestirilen bu kongre gibi hayata yeni bir pencere acan bu
tir calismalar1 ¢ok Onemsedigimizi bir kez daha ifade etmek istiyorum. Bu calismalara
katilmak, imkanlar olgiisiinde takip etmek, buralardan ¢ikan sonuglari degerlendirmek,
buralardan ¢ikan sonuglar1 bir sosyal hizmet modeline doniistiirebilmek ya da uyguladigimiz
sosyal hizmet modellerinde bir katki olarak bir katma deger olarak tekrar degerlendirmek
bizim i¢in ¢ok 6nemli, bunu da sizlerle ayrica paylagmak istiyorum.

Degerli katilimcilar, sevgili ogrenciler bu vesileyle gelecegimiz olan siz kiymetli
Ogrencilerimizin yetismesi i¢in bilgi ve tecriibelerini paylasmak iizere yurt i¢i ve yurt
disindan bu kongreye katilan biitiin degerli katilimcilara, akademisyenlere siikranlarimi
sunuyorum. Gergekten cok ictenlikle tesekkiir ediyorum kendilerine. Pandemi siirecinin
zorluklarina ragmen 6grenme motivasyonunu koruyan siz kiymetli 6grencilerimizi de ayrica
tebrik ediyorum, basarilarinizin devanmini diliyorum. Kamu-Universite is birliginin
arttirlmasina, bilgi ve tecriibe paylasimina vesile olan Ankara Universitesi Rektoriimiize,
Saglik Bilimleri Fakiiltesi Dekanimiza, calistayda emegi gecen herkese ayri ayri tesekkiir
ediyor, hepinizi sevgiyle ve muhabbetle selamliyorum, kalin saglicakla.
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Prof. Dr. Necdet UNUVAR

Ankara Universitesi Rektorii

Degerli Aile ve Sosyal Hizmetler Bakanim, Degerli Saglik Bakan Yardimcim, ISPO’nun Cok
Degerli Bagkani, Degerli Dekanimiz ve Kiymetli Katilimcilar;

Sizi saygiyla, muhabbetle selamliyorum. Saglik Bilimleri Fakiiltemiz Ortez ve Protez
Boliimii tarafindan gergeklestirilen “1. Uluslararasi Protez-Ortez Ogrenci Kongresi”nde
sizlerle birlikte olmaktan duydugum memnuniyeti ifade etmek istiyorum. Pandemi
doneminde Sn. Edward Lemaire’in de vurguladigi gibi birgok seyi yapmak zorlastyor ama
pandemi bizim uzaktan, en azindan boyle kongreler yapmamiza imkan taniyor. Dolayisiyla
pandemi ortaminda teknolojik olarak da olsa bir araya gelmekten duymus oldugum
memnuniyeti ifade ederek sdzlerime baglamak istiyorum.

Ortez ve protez uygulamalari kadim bir meslektir. Savaslarin, 6zellikle afetlerin birgok
noktada ortez ve protezi 6ne ¢ikardigini biliyoruz. Ilk olarak deri, tekstil, metal isciligi ile
baslayan bu meslek, esasinda milattan 6nce 2500 yilina kadar dayaniyor. Uzun asirlar
boyunca hep giindemde olan bir konu. Insanlar émriiniin bir kisminda bir ortez ya da proteze
ihtiya¢ duyabiliyor. Belki baslangigta iptidai atélyelerle baslamiglardi ama daha sonraki
donemlerde bu bir bilim dal1 olarak da karsimiza ¢ikti. 1. Diinya savasi 6ncesinde Avrupa’da,
daha sonra Amerika’da basglayan uygulamalarin hem teorigi hem uygulamalar1 oldukga
gelisti. Bizim topraklarimizda da ilk olarak Sultan Abdiilhamid Déneminde baslad: protez ve
ortez uygulamalari. Daha sonra Hilali Ahmer biinyesinde bir atolye a¢ildi. 1916 yilinda da
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Alat-1 Nazikiye ismiyle ilk akademik caligmalar basladi. 1941 yillar1 sonunda itibaren
Istanbul ve Ankara’da bircok 6zel merkez sekli hastane biinyesinde ortez ve protez
merkezleri agilmaya baslandi. Cumhuriyet Doneminde ilk acilan iiniversite olan Ankara
Universitesi biinyesinde de Ortez ve Protez ile galigmalar baslatildi ama sunu sdylemek
gerekirse liniversitelerde protez ve ortez boliimleri ¢ok uzun yillar sonra, yani o atdlyelerde
kendi ¢apinda baslayan siireclerden ¢ok sonra kargimiza ¢ikti. Kamu {iniversitelerinde ilk
olarak Ankara Universitesi Saglik Bilimleri Fakiiltesi’nde Ortez ve Protez Boliimiiniin
acildigini biliyoruz ve 2022 yilinda ilk mezunlarimizi verecegiz. Ortez ve Protez Bolimiini
biz tiniversite olarak ¢ok 6nemsiyoruz, ¢iinkii toplum i¢in hakikaten 6nemli olan bu konuda
ilerde mutlaka herkesin bir sekilde karsisina ¢ikabilecek bir sorunu gidermeye calisan bir
meslek. Dolayistyla boyle bir kongrede Ortez ve Protezi tartismak son derece 6nemli. Ben
de bu vesile ile Saglik Bilimleri Fakiiltemizi, Saglik Bilimleri Fakiiltemizin Dekanini,
ozellikle Ortez ve Protez Bolimiinii anlamli kongre icin goniilden tebrik ediyorum ve
tesekkiir ediyorum.

Degerli Bakanimiza, Bakan Yardimcimiza, ISPO’nun Degerli Bagkanina ve biitiin
katilimcilara ayr1 ayri1 tesekkiirlerimi ifade etmek istiyorum. Pandemi sonrasinda da yiiz yiize
genis katilimli ve birbirimizin duygularini biitiinliyle aktarabilecegi kongreler yapmay1 da
temenni ederek, kongrenin hayirli olmasi dileginde bulunuyorum. Herkesi saygiyla,
magfiretle selamliyorum.
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Prof. Dr. Edward LEMAIRE

International Society for Prosthetics and Orthotics

President

elemaire@ohri.ca

Hello. It is my pleasure to have the chance to send all of you greetings from ISPO and also
to be able to take a few minutes talk about the various things that ISPO is involved in, as well
as how we've adapted in the past few years. One thing we find when we work with assistive
technology is we're adapting regularly, we're trying to adapt for the patient, we're adapting
rehabilitation programs to help people use their assisted devices, and we're adapting to the
COVID 19 pandemic globally. So, ISPO has adapted as we've gone through many things
over the last biennium and over the last 50 years, because we just had our 50th anniversary
and one of the nice things for ISPO is that we have been able to, over the last 50 years,
promote the exchange and communication on all aspects of science and practice and, as well,
remember that ISPO is multi-disciplinary so it's not just prosthetic and orthotic care but we
have rehabilitation engineering, medicine, therapy, nursing, all the different disciplines, and
industry involved to be able to properly provide effective services related to people with
physical disabilities.

We've had a bunch of activities over the last year for our 50th anniversary. One of these is
the ISPO 50 Charter, which is still available for you to go on the website and sign and print
off a version for you. The Code of Conduct and timeline is up on the website under history,
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if you are curious to look at various key moments over the last 50 years for ISPO. We thank
everybody who went in and signed our virtual birthday card and all the congratulatory
messages as we received up to the world congress in November for the end of our 50th
anniversary.

Recently, we also confirmed and published an ISPO Code of Conduct. This has been
something that was really needed to back up a lot of the work that we are doing for the World
Health Organization for developing standards in education and professional practice. The
Code of Conduct was put out by ISPO but can be adapted by any of our countries or national
member societies so | think it's worthwhile to have a look since you are probably already
implementing the core values that but it's nice to formalize these sort of things so when
someone asks us “what does someone working within the prosthetic and methodic field need
to promote as the way they conduct themselves in practice” these are some of the main
principles. We now have a donation site on our ISPO web page and, if you notice here at the
bottom, there are many different aspects that people can donate to, helping us do various
events and various activities in different countries. Alot of is based on developing world
within our short courses, membership support, world congress travel grant support, and the
Sepp Heim Award which is given at the world congress.

You might have also looked at some of the documents on our pandemic response page, which
has been shown the way that the ISPO community has pulled together during the COVID 19
response, especially all the translations and the development of our guidelines for practicing
and having prosthetic and orthotic clinics open during the pandemic. This was translated by
ISPO turkey as well as many other countries and has been a highly used document. We also
put out a statement on COVID 19 vaccination for people working with assistive technology,
including prosthetics and orthotics. One of the things we found is that, while you might have
priority for certain healthcare workers people working in assistive technology, especially
since we have a combination of hospital, private sector, community care clinic, and
community rehab clinic settings, sometimes these people were being left off the early
vaccination list to be able to keep themselves safe and keep the patients that they serve safe.
So this statement was available to use if you are lobbying for your sector within your country.

As we see now, we are having a digital world conference. | thought it would have been great
to be there in person to talk to you, but again we've really made the most use of digital
technology to be able to continue to get together, communicate, and share. One of the things
with ISPO is we realized it is time for us to do a full digital renovation of how we interact
with the world. Part of this is a full renovation of our website. We are in the middle of the
review process but will be coming live in 2022. We are also redoing all of our membership
services software in the back end to be able to provide a much easier way for our regional
and national member societies to help their members, and also for members to be able to
manage their own content. The third large digital renovation activity is an e-learning
platform. ISPO has always been very active in education but when you leave school and you
go into practice there's some continuing education offerings, but not necessarily consistent in
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many parts of the world. Even if you have consistent offerings it would be nice to be able to
have one spot where there is a range of continuing learning and focused learning
opportunities. So within our new CPD continuing professional development committee we
are really pushing to have a whole new online e-learning platform where you can sign in
access content and have ISPO education credits tracked (ispolearn.org). As well, now we
have a YouTube channel, if you search ispointernational for the keyword. We have the 50th
anniversary videos and messages from various leaders in the field and previous ISPO
presidents, and there will be more content gradually populating this site as we move ahead.
As you know, our ISPO education standards came out a few years ago we had large well-
focused activities with the World Health Organization to provide guidelines for the base our
accreditation program. Many of the main education programs are accredited by ISPO
globally, that has also been a large change as without the ability to do the same site visits due
to COVID restrictions our education committee has been very active in redoing their plans
and looking at how the accreditation of training programs can be continued by working from
distance. As far as our continuing professional development initiatives, we re-design and
revamped our whole CPD committee and they are looking at a revision of the current courses
that we offer in again often developing countries and the strategy for how the content is
developed and presented. For example, instead of just having four day courses a more
blended learning approach might make more sense where we're able to do certain things on
our online learning platform, such as preliminary background information, and connect
online in a video conference like we are doing today, and then following up with in-person
training as needed for practicums. We did a webinar telehealth symposium that is going to
be up on our learning platform. We still have our continuing education series if you want to
be seeing the notices in the ISPO updates put on by uh the Mexican ISPO society along with
Canada and the USA. Again, here is just a quick example in the bottom of the learning
platform that's currently in development.

Our industry advisory group is a one of our main committees that brings industry and ISPO
and experts together to be able to look at common interests issues and problems that need to
be solved. One of the big things that they've involved is a project co-funded with AT Scale
and global partnership for assistive technology to look at two main things. One is core data
sets. If we want to use deep learning, if we want to use big data, we want to use machine
learning and artificial intelligence and all these other technologies to help push ahead the
field and allow us to make better decisions when things are being prescribed or we're trying
to look at the quality of devices, we're trying to look at outcomes, you really need large
amounts of data across the globe. So, the only way to have that happen is if we have a core
data set that we encourage groups to collect and to be able to eventually share to be able to
look globally, and even look at more rapidly doing assessments of various technologies and
rehab practices related to assistive technology. This international group is putting together a
first core data set and the meetings are going on now for consensus building and that will
also be made available by the world congress. The outcome measures group is re-looking at
all the outcome measures used in prosthetics and orthotics trying to pull them into a more
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organized fashion that feeds into this core dataset idea of having outcome measures that are
recommended by the global community. We've pulled together experts from around the
world with this funded project and right now we are in the middle of all the systematic
reviews. After all the expert reviews they will be doing some consensus building and expert
opinion analysis. We also have a digital transformation project that is looking how we're
developing and using digital tools to be able to create devices and support the device. The
first part of the project is focusing on the digital manufacturing aspect so again this is a
collaboration between ISPO, GDI hub of UK, AT scale, World Health Organization, and
UNICEF. What we're doing is pulling together expert review of the literature and really
looking at the evidence. This is not just 3d printing, it's being able to obtain shapes and do
modifications and print or manufacture digitally in the most appropriate method for your
patient. Right now the systematic review is going on and then there'll be a global consensus
procedure with experts to be able to look at where we are with other things that are important
but not included in the literature. We also have a mapping exercise where we're trying to
understand more of how the global community is using digital technology, CAD/CAM,
computers, 3d printing if could is appropriate to make the device. There will be some surveys
going out globally to people to try and gauge how these different technologies are being used
around the world.

Again ISPO represents the prosthetic orthotic community within the World Health
Organization, GATE, United Nation committees. We have many collaborators and one of the
ways that these things are organized is within our Global Partnership Exchange (GPex). We
now have a brand new portal online community for all these different organizations to get
together to share information to try and work more as a group to be able to move forward. A
good example after our last meeting within our global partnership exchange was that the
clubfoot initiative group agreed to share some of their learning content on our portal, and the
content is being rewritten and redesigned now so that there will be one course on treating
clubfoot up on the new e-learning portal as it comes forward. This is just one example of
ways that we collaborate with the different partners and that only happens through exchange
and communication. That is one of the big things ISPO helps.

Prosthetics orthotics international our journal is the premier journal for the field with
scientific information. Impact factor continues to rise and again over the last biennium we
switched to new publisher and now it is a full online journal. You have an option of going
open source for your publishing. David Boone is now the new editor We are really at a point
now where the quality of the articles within our journal has a chance to be even better as we
move forward to be at more detailed information to describe innovations in the field.

Because of again the global pandemic, we moved to a virtual world congress, which is going
to be the first to fourth November and this congress website is here. Hopefully those of you
who submitted papers were successful. If not, we'll be able to attend and see leaders in the
world with the free paper, symposia, keynote lectures, panel discussions, industry workshops,
and an online forum. This should be a very good event and really look forward to seeing all

1. Uluslararast Protez-Ortez Ogrenci Kongresi May1s 2021



of you online in November. For those who are wondering what we changed about our other
theme, “The Art and the Science” has now moved to 2023 sometime in April (we haven't got
the final date signed off yet with the congress center but we will be running 2023 for an in-
person world congress in Guadalajara Mexico). Again, we look forward to having a chance
this time to be in person and get together.

We continue to work in other publications including the updates different social media and
working with the German group on the How to Treat Journal which again usually comes out
at the German conference and ISPO World Congress.

Our scientific committee continues to be very active and looking at different topics for
consensus procedures to pull together information where there's not a lot of evidence, but
you want better evidence from experts. Our mentorship program exists for new researchers
want to get assistance. You can contact the scientific committee if you're interested in
participating. The lexicon dictionary platform is moving to our new website with our new
rewrite. We'll probably spend time getting that put up but that also has the Turkish translation
from ISPO Turkey, that will be coming online with the digital renovation project. There are
many guidelines on our website about lower limb prosthetic and orthotic, how to report your
patient population outcome parameters, and they're working on the core data set. We
represent the P&O community on Cochrane Rehab and as well with ISO technical committee
groups looking at standards for devices from the global standards.

So, to finish just to keep this in mind. Assistive technology is not an expense, it's an
investment. That is a key idea and the more you look at this you realize that everybody in
this group, when we pull together not just in your clinic or in your country but globally, we
really have a chance to improve the lives of people with disability and as a group expand our
knowledge base to keep well trained on what we need to do, and well informed and work
together to make the world a better place. Thank you very much and | wish you success in
the future.
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Prof. Dr. Emine OZMETE

Ankara Universitesi Saglik Bilimleri Fakiiltesi

Dekan

Sayin Bakanim, Sayin Bakan Yardimcimiz, Saym Rektoriim, Uluslararast Ortez ve Protez
Toplulugunun Degerli Baskani, sivil toplum kuruluslarmin degerli temsilcileri, sevgili
gengler, 6grenciler degerli katilimcilar, sizleri saygiyla ve igtenlikle selamliyorum.

Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez Boliimiimiiz tarafindan
Uluslararasi Ortez ve Protez Toplulugunun katkilartyla diizenlenen, alandaki yurt i¢cindeki ve
yurt disindaki 6grencileri, akademisyenleri ve uzmanlar1 bir araya getiren 1. Uluslararasi
Protez-Ortez Ogrenci Kongresi’ne hos geldiniz demek istiyorum.

Bilimsel galismalarin, teknolojideki gelismelerin temel amaci insan refahini saglamak ve
yasam kalitesini arttirmaktir. Ortez ve protez de uzuvlarinda fiziksel engeli olan bireylerin
topluma ve iggiiciine katilimlarini desteklemek, bagimsizlik durumlarint gelistirmek
amaciyla yardimci saglik teknolojileri ile rehabilitasyon ¢oziimleri sunan bir bilim ve
uygulama alanidir. Bir¢ok alanda oldugu gibi ortez ve protezin de girdileri emek, teknolojik
gelismeler, yenilik¢i ¢oziimler, ¢iktilari ise hi¢ kimseyi toplumun gerisinde birakmadan
mutlu bireyler ve miireffeh bir toplum olusturmaktir.
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Diinya Saghk Orgiitii verilerine gore kiiresel olarak 100 milyon kisi ortez ve protez
hizmetlerine ihtiyag duymaktadir. Ancak bunlar arasinda her 10 kisiden yalnizca biri ortez
ve protezler gibi destekleyici cihazlara ve hizmetlere erisebilmektedir.

Protez ve ortez engelliler ve yaslilar i¢in pek ¢ok islevi yerine getirir. Bu tiir cihazlara ihtiyag
duyan hastalarin degerlendirilmesi, uygun cihazi segme stratejilerinin gelistirilmesi ve
yapilandirilmis rehabilitasyon, hastalarin bu cihazlardan en iist diizeyde yararlanmasini
saglamak i¢in hayati nem tagimaktadir.

Bunun igin ortez ve protez alaninda nitelikli is gilicii yetistirmek olduk¢a Onemlidir.
Fakiiltemiz ortez ve protez boliimil ulusal ve uluslararas: diizeyde hizmet sunabilecek
mezunlar vermek iizere bu konudaki c¢aligmalarini titizlikle yiiriitmektedir. Dogru
rehabilitasyon ¢oziimleri i¢in kanita dayali uygulamalar 6nemlidir. Bu noktada, bu kongrenin
amacinda oldugu gibi olgu takdimleri, yeni yaklasimlar ve uygulamalar ile ilgili bilgi
aligverisini gerceklestirmek ortez ve protez alanini giiglendirmede dnemli adimlardir. Ortez
ve Protez sadece ililkemizde degil, Diinyada da en ¢ok tercih edilecek meslekler arasindadir.
Yani gelecegin mesleklerinden biri demek dogru olacaktir. Ortez ve Protez, Yiiksek Ogretim
Kurumumuz 6ncelikli alanlar1 arasindadir.

Ortez ve protez neden gelecegin meslegidir? Ortez ve protez teknoloji ile birlikte gelisen bir
alandir. Saglik teknolojilerindeki, mekatronik alanindaki hizli gelismeler ortez ve protez
alanina biiyiik katkilar saglamaktadir. Diinyada ve iilkemizde artan yasl niifusun fonksiyon
kaybina bagli hareket kisitliliklarinin 6nlenmesinde biiyiik bir dneme sahip olacaktir. Ayrica
norobilim ile ortez ve protez arasindaki baglanti daha da giiclenecek ve yayginlasacaktir. Bu
anlamda Universiteler arasindaki ortakhiklarin  ve iiniversite-sanayi isbirliklerinin
gelistirilmesinde ortez ve protez alanindaki ¢aligmalar merkezi bir role sahip olabilecektir.

Diinyanin toplam niifusunun yaklasik %15'i engellidir ve %80'i gelismekte olan iilkelerde
yasamaktadir. Engelliler gercekte kendileri i¢in uygun kaynak ve haklarin bulunmamasi
nedeniyle yasamin her alaninda bir¢ok engelle karsilagsmaktadirlar. Oysa desteklendiklerinde
neler bagarabildiklerini ve inanilmaz yeteneklere sahip olduklarini hep birlikte goriiyor,
alkishyor ve goniilden kutluyoruz. Ornegin paralimpikler, engellilerin yeteneklerini diinyaya
gosterebilen harika 6rneklerdir. Bu y1l Paralimpik Yiizme Diinya Serilerinde tilkemizi temsil
eden birinci Siimeyye Boyaci ve ikinci Sevilay Oztiirk azimleri ile bunu tiim Diinyaya
gosterdiler.

Engellilerin engellerine degil, destekleyici ¢6ziimlere ve haklarina odaklanmak bu konudaki
bakis agimiz1 degistirmek gerekmektedir.

»  Engellilerin toplumda 06z saygilarmi, haklarini, refahlarim ve giivenliklerini
kazanmalarina destek olmaliy1z.

» Onlara uygun rehabilitasyon konusunda yardimci olmali, esit ve adaletli firsatlar
sunmali, toplumdaki rollerini tesvik etmeliyiz.
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Ulkemiz 2006 yilinda Birlesmis Milletler Genel Kurulunda kabul edilen sézlesmeyi 2007
yilinda imzalamis, 2009 yilinda Bakanlar Kurulu karari ile resmi olarak yiiriirliige girmistir.
Ulkemizde evde bakim hizmeti, kurumsal bakim hizmeti, sosyal giivenlik tesvikleri, isttihdam
destekleri gibi birgok alanda engellilere yonelik sosyal refah hizmetleri yiiriitiilmektedir.
Herkes i¢in kapsayict bir toplum olusturmak ve kalkinma igin engelleri asmada bu
uygulamalar 6nemlidir. Ortez ve protez hizmetleri de bir haktir.

Bugiin aciligin1 gerceklestirdigimiz uluslararasi ortez ve protez Ogrenci kongresinde
gelecegin klinisyenlerinin mevcut durumu ve meslegin gelecegi ile bilgileri paylasacak
olmalari, bu kongrede yer almalart olduk¢a kiymetlidir. Yurt i¢inden ve yurt disindan
kongreye katilarak bildiri sunacak olan 6grencilerimize, uzmanlara, akademisyenlere ¢ok
tesekkiir ediyorum. Kongrenin diizenleme kurulu bagkani olan ortez ve protez boliimii
bagkanimiz Serap Alsancak’a ve tiim diizenleme kuruluna tesekkiir ederim. Uluslararasi
Ortez ve Protez Toplulugu baskanina, ekibine, ulusal temsilcilige, kongreye destek veren
Ozel sektore cok tesekkiir ederim. Bu 6grenci kongremizin diizenlenmesinde tiniversitemiz
Saglik Kiiltiir ve Spor Daire Baskanimiza ve ekibine tesekkiir etmek istiyorum. Kongremizin
onursal bagkam olan Rektdriimiiz Saymn Prof. Dr. Necdet Uniivar’a tesekkiirlerimi
sunuyorum.

Sayin Saglik Bakani Yardimcimiza ve yogun programina ragmen bu konuya hassasiyet
gostererek kongremizin agilisini onurlandiran Sayin Aile ve Sosyal Hizmetler Bakanimiza
tesekkiirlerimi sunuyorum. Ulkemizde ilk kez gergeklestirilen 1. Uluslararasi1 Ortez Protez
Ogrenci Kongresi’nin verimli ve basarili ¢aligmalara vesile olmasim diliyorum. Saygilarimla.
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Prof. Dr. Serap ALSANCAK

Ankara Universitesi Saglik Bilimleri Fakiiltesi
Ortez ve Protez Boliimii Bagkant

serap.alsancak@gmail.com

Aile ve Sosyal Hizmetler Bakanim Sayin Derya Yanik, Ankara Universitesi Rektorii Saymn
Prof. Dr. Necdet Uniivar, ISPO Baskani Saymn Prof. Dr. Edward Lemaire, Ankara
Universitesi Saglik Bilimleri Fakiiltesi Dekan1 Saym Prof. Dr. Emine Ozmete, Degerli
Katilimeilar, Sevgili Ogrenciler, Ankara Universitesi Saghk Bilimleri Fakiiltesi Ortez ve
Protez Béliimiimiiziin diizenledigi 1. Uluslararas1 Protez-Ortez Ogrenci Kongresi’ne hos
geldiniz. Hepinizi saygi, sevgi ve hiirmetle selamliyorum.

Protez ve ortez hizmetleri, uzuvlari kesilmis veya uzuvlarinda ya da omurgalarinda fiziksel
bozukluklar1 olan kisileri topluma kazandirilan, onlarin islevselligini ve bagimsizligini elde
etmelerini saglayan hizmetler biitiiniidiir. Diinya Saglik Orgiitii (DSO)’ne gore; bu hizmetler
alt yap1 yetersizligi nedeni ile diinyada, 10 engelliden tahmini 9’una ulasamamaktadir.

Ulkemizde 7 Universitenin Saglik Bilimleri Fakiiltelerinde, Ortez ve Protez Boliimii
bulunmaktadir. Bunlardan 4’1 devlet ve 3’1 vakif iiniversitesindedir ve Prostetist Ortetistleri
yetistirmektedir.

Ayrica 20 Universitenin Saglik Hizmetleri Meslek Yiiksekokullarinda verilen onlisans
egitimi ile Ortopedik Protez ve Ortez “Tekniker”leri yetistirilmektedir. Bu yap1 “ISPO’nun
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sahadaki her 1 Protetist Ortetistle birlikte ¢alisacak 10 Yardimei Prostetist Ortetist (ki bizdeki
Ortopedik Protez ve Ortez Teknikerine karsilik gelmektedir) sablonuna da uygundur. Bu 2
meslek grubunun gorev tamimlarina 1968’de Birlesmis Milletler’in Holte kayitlarinda
rastlanmistir. DSO tarafindan tanimlanmasi ise 1990 yilinda olmus, daha sonra 2018 yilinda
DSO ve ISPO’nun birlikte gerceklestirdikleri egitim standart caligmalar1 sonucu her 2 meslek
grubunun da gorev, yetki ve sorumluluklar1 tanimlanmustir.

Diger uygulamali bilimlerde oldugu gibi ortez ve protez alaninda da egitimin temelleri,
tiniversitelerde ve laboratuvarlarinda atilmakta, bu bilgiler sahada protez-ortez yapim ve
uygulama merkezlerinde yapilan stajlar ile pekismektedir. Ulkemizde bu baglamda 300
protez-ortez yapim ve uygulama merkezi bulunmaktadir ve 6grencilerimize staj olanagi
saglamaktadir. Kendilerine tesekkiir ederiz.

Pandemi doneminde online egitim, teorikte olumlu etkilerini gosterirken, klinik beceri
gelistirmede yetersiz kalmistir. Pandemi siirecinde, kazanilan bilgiyi tutum ve beceriye
donistiirecek yonii eksik kalmis, protez ve ortezle ilgili 6zellikle tiretime yonelik simulasyon
programlarina gereksinim artmigtir.

Diger yandan “Modern ortez ve protez uygulamalar1” giiniimiizde; pek ¢ok disiplini bir araya
getirmektedir. Bugiin makina ve ndrobilimin entegrasyonu ile robotik-mikroiglemci
sistemler ortez ve protez alanina girmistir. Tele-rehabilitasyon hizmetleri, sanal gergeklik
uygulamalar1 yine protez ve ortez alani i¢inde yer almistir. Ozellikle pandemi siirecinde CAD
tasarimlari ve digital sistemlerle iiretim egitim programlarimiza da yansimistir.

Egitimin bir baska yonii ise bilgiyi iiretme, paylasma ve sosyallesmedir. iste bu baglamda
kongreler anlam kazanir. Universitemiz bugiine kadar ¢ok sayida uluslararasi protez ve ortez
kongrelerine ev sahipligi yapmustir, bunlardan biri de ISPO-Dogu Avrupa kongresidir. Ancak
bugiin baglayan kongremiz ogrencilerimiz i¢in diizenlenen ilk uluslararasi kongredir.
Ulkemizin ISPO birimi ile ortak diizenlenmektedir.

Bu kongrenin amacini anlamak i¢in kongre programina bakmak yeterlidir. Kongre programi
tamamen 0grencilerimizin talepleri g6z 6niine alinarak ve onlarla hybrid yapilan toplantilarin
sonucunda hazirlanmistir. Yine kongre organizasyonunda diger paydaslarimizin da goriisleri,
alanla ilgili tireticilerden sivil toplum kuruluslarina dikkate alinmustir.

Online ortamda da olsa 6grencilerimizin gérmek, tanigsmak istedikleri hocalarin, {ireticilerin
oldugu, 6grenmek istedikleri egitimden-hizmet standardina, iiretimden-gelecege uzanan
kendi belirledikleri bagliklar umuyoruz ki onlarin gelecekteki ¢alismalarina ve hizmetlerine
yon ¢izecektir.

En o6nemlisi de ilk kez 6grencilerimiz uluslararasi platformda, hocalar1 6niinde yapmis
olduklar1 ¢aligmalari sunacaklardir. Bu baglamda bilgiyi iiretebilme 6zgiivenini 6grenci iken
gelistiren Ogrencilerimize, onlar1 cesaretlendiren hocalarina ve bizleri yalniz birakmayan
ISPO Baskani Sayin Prof. Dr. Edward Lemaire basta olmak {izere Tiirkiye, Kanada,
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Slovenya, Birlesik Krallik, Almanya, Avustralya, Danimarka, Pakistan, Liibnan, iran’dan
katilan tiim davetli konusmacilarimiza, oturum baskanlarimiza ve tiim katilimcilarimiza
tesekkiir ederim. Kongremize katki saglayan sponsorlarimiza tesekkiir ederim. Kongremizin
diizenlenmesinde emegi olan Universitemiz Saglik Kiiltiir ve Spor Daire Bagkanimiza ve
ekibine, Iktisadi Isletme Miidiirliigiine ve ekibine, emegi olan tiim calisma arkadaslarima
tesekkiir ederim.

En biiyiik tesekkiirii katkilarindan dolay1 Universitemiz Rektérii Sayin Prof. Dr. Necdet
Uniivar’a ve Fakiiltemiz Dekan1 Sayin Prof.Dr. Emine Ozmete’ye yapmak istiyorum.
Kongremizin acilisint onurlandiran Saym Aile ve Sosyal Hizmetler Bakanimiza ve Sayin
Saglik Bakani1 Yardimcimiza tesekkiirlerimi sunuyorum.

Pandemi gercegi ile kars1 karsiya oldugumuz bu siirecte, yiiz yiize Ankara Universitesi’nin
Didim-ORSEM tesislerinde yapilmasina niyetlendigimiz, ancak bu siirecin devam etmesi
nedeniyle sanal gergeklestirebildigimiz kongremizin basarili gegmesini, tiim yurt i¢i ve yurt
digindan katilan 6grencilerimize yararli olmasini diliyorum.

Fakiiltemiz Ortez ve Protez Boliimii Bagkani ve ISPO’nun Tiirkiye Toplulugu Baskani olarak
tiim katilimecilarimizi saygi ve sevgi ile selamliyorum.
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Nasidcan UNER

Ankara Universitesi Saglik Bilimleri Fakiiltesi

Ortez ve Protez Boliimii Ogrenci Temsilcisi

Nasidcanuner71@gmail.com

Sayin Bakanim, Sayin Rektoriim, Degerli Dekanim, kiymetli hocalarim, sevgili arkadaslarim
ve degerli misafirlerimiz hepinizi aramizda gérmekten mutluluk duyuyoruz.

Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez boliimii tarafindan 1.
Uluslararas1 Ortez ve Protez Ogrenci Kongresi “Ortotist-Prostetist Adaylarin Gelecegi
Ciziliyor” temas1 ad1 altinda ilkini diizenlemekten mutluluk duyuyoruz. Oncelikle bizden
desteklerini higbir zaman esirgemeyen Sayin Rektoriimiiz Prof. Dr. Necdet Uniivar
hocamiza, Sayin Dekanimiz Prof. Dr. Emine Ozmete hocamiza ve her zaman yanimizda olan,
bize yol gosteren Bolim Bagkanimiz Sayin Prof. Dr. Serap Alsancak hocamiza ve
kendilerinin degerli ekip arkadaslarina emekleri i¢in ¢ok tesekkiir ederiz.

Uluslararas1 Ortotist Prostetist Toplulugu (ISPO) Baskani Prof. Dr. Edward Lemaire’a
kongremize verdigi desteginden ve katilimindan dolay: arkadaslarim adina tesekkiir ederim.
Kongremizin uluslararas1 bir Topluluk (ISPO) tarafindan desteklenmesi ve oOzellikle
bagkaninin bizi dinliyor olmasindan dolay1r heyecanimizin yaninda, seving ve onur
duymaktay1z.
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Kongremizin oldugu bu 3 giinde dolu dolu bir program bizleri beklemektedir. 3 giin boyunca
alaninda oldukca basarilt ve deneyimli hocalarimizin hazirladiklart sunumlar1 ve bildirileri
dinleyecegiz. Ortez ve Protez alan1 Serap hocamizin da deyimiyle tam bir derya denizdir. Bu
derya denizde bizlerin kaybolup gitmemesi i¢in her firsatta elimizden tutan basta Serap
hocamiz ve birbirinden degerli bolim hocalarimiza tesekkiirlerimizi borg biliriz. Ortez ve
Protez; tiptan miihendislige, fizyoterapiden programlamaya kadar farkli brans dallarindan
bilgi aligverisinin yapildigi bir alandir. Bizlere biitiin bilgilerini aktaran hocalarimiz,
yonelttikleri agik u¢lu sorular ile igimizde bulunan cevherleri de ortaya g¢ikarmak igin
ellerinden geleni yapmaktadirlar.

Su anda gergeklestirmekte oldugumuz kongremiz Ortez ve Protez alanina goniil vermis ve
meslek duayenleri ile biz 6grenci arkadaslarimizi bulusturmasi agisindan biiyiilk 6nem arz
etmektedir. Bu kongre aracilig1 ile ben ve benim gibi 6grenci arkadaslarim akillarina takilan
hususlar1 goniillerince dile getirebilme imkani bulabilecekler. Birbirinden degerli katilimci
hocalarimizin bizler i¢in hazirladiklar1 ¢ok kiymetli bilgilerinin sunulacag bu 3 giinliik
yogun programda eminim ki ¢ok giizel bilgiler edinecegiz. Kongremiz sayesinde
boliimiimiiziin {ilke ve diinya genelinde bilgi, beceri ve tutum yoniinden ¢ok daha donanimli
ortetist prostetistler yetigtirme hedefinde oldugu vurgulanmig olacaktir.

Konusmami bizlerden desteklerini hi¢cbir zaman esirgemeyen Rektoriimiiz Sayin Prof. Dr.
Necdet Uniivar hocamiza, bizlere yeni imkénlar yaratmak igin ¢cabalayan Dekanimiz Sayin
Prof. Dr. Emine Ozmete hocamiza ve tabii ki kendisinin bizler igin yapti§1 fedakarliklar1 goz
ard1 edemeyecegimiz Bolim Baskanimiz Prof. Dr. Serap Alsancak’ a tesekkiir ederek
noktaliyorum.
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Hamit DEMIR
Milli Yiziict
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Harekete Geg, Yapabilirsin

Oncelikle Sayin Prof. Dr. Serap Alsancak’a ve Sayin Prof. Dr. Emine Ozmete’ye
davetlerinden dolay: tesekkiir ederim. Tiim katilimcilara tesekkiir ederim. Bu giizel giinde
bir arada olmaktan dolay1 son derece mutluyum.

Ben Hamit Demir, milli sporcuyum ve birgok seyler yapmaya calistm potansiyelim
6l¢iisiinde. Bunlardan en 6nemli kismi da yiizme sporu. Yiizme sporu benim i¢in ¢ok 6nemli
bir alan, sevdigim bir alan, kendimi buldugum bir alan. Egitim de bu hayatta ¢cok 6nemli bir
pargayl olusturuyor ama ylizme sporu gergekten kendimi buldugum, kendimi ifade
edebildigim, sevdigim bir alan. Diinya hayati i¢in bircok sey yaptim. Herkes gibi iiniversite
okudum. Gazi Universitesinde Uluslararas: fligkilerden mezun oldum. Yiiksek lisansimi da
Gazi Universitesinde Siyaset ve Sosyal Bilimler alaninda yaptim ve tezimi de kendi alanimla
alakali “Engellilerin yasal ve anayasal haklar1” iizerine yazdim. Bu da benim i¢in ¢ok
degerliydi. Bunlarin diginda su an Aile, Calisma ve Sosyal Hizmetler Bakanliginda kamu
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personeliyim ve 2013 yilindan beri milli yiiziicliyiim. Kariyerimin en 6nemli noktasi benim
icin. Benim bu durumum dogustan.

Fotograf 1
Yukarida Fotograf 1’de gordiigiiniiz kiz kardesim. Su an Ankara Sehir Hastanesinde kadin
dogumda asistan doktor. ki y1l sonra uzmanhgini alms olacak.

- ‘T"

Fotograf 2

Fotograf 2’de de ilkokul yillarim. O zamanlar diger dgrencilere benzeyebilmek icin kol
protezi takmam istendi. Ben normal bir okula gittim kaynastirma programi dahilinde. Kol
protezi takarken ¢ok konforlu hissetmiyordum kendimi, ¢ok bana gore degildi diye
distintiyordum ve sonraki zamanlarda zaten kol protezi kullanmadim.

Bir¢ok dezavantajla diinyaya gelmistim ama kariyerimde ve kendi kisiligimde olusan bir
yasam enerjisi vardi. Benim de bir seyler yapabilecegimi biliyordum ve giizel bir enerji vardi
igimde ve sahip olmadiklarima degil de sahip olduklarima odaklandim. Iyi bir aileye sahiptim
ve iyi bir ¢evrede yetigtim, bu yiizden “Bunlarla neler yapabilirim?”i her zaman kendime
gorev edindim.
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Fotograf 3

Siirekli hareketli ol, aktif ol boyle bir enerji var icimde hala da var. Yiizme sporuna bagladim.
2009 yilinda protezlerimi daha rahat kullanabilmek i¢in, daha rahat hareket edebilmek i¢in,
hayatimi daha rahat devam ettirebilmek i¢in yiizme sporuna baglamistim. Daha sonra bu yaris
alanina kayd1 ve kendimi kiirsiide buldum. Tabi bu siire¢ kolay degildi, egitim zaten zorlu bir
siire¢ ve benim i¢in bir tik daha zordu ¢iinkii dort uzvum yok ve kendimi ¢ok savunmasiz
hissettim ki su herkes i¢in zor benim igin bir tik daha zordu. Yiizmeyi 6grenmem 6 ay siirdii.
Bu siirecin sonunda ilk meyvemizi topladik kendimi ikincilik kiirsiisinde buldum ve bu
basari beni ¢ok mutlu etti, 6 aylik siiren ¢cabama degdi.

- Ik resmi mizsabakama 19
vasindayken 2011 yilinda
Kahramanmaras'ta katildim ve

ikinci oldum.
-Milli mayoyu !k kez 2013'te
Brezilya'da giydim.
-Burada girdigim 3 yvansta, 50 metre sirt, 50 metre
kurbagalama ve 150 metre kansikta, birinei, ikinei ve
ticiinci oldum. Bu derecelerle 2014 yilinda

kariverimdeki [LK Aveup
yamj na{Hollanda/Eindhoven) katilmaya

hzlk k.‘l.éil;'l;il.l’"l'l. I .
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2013 yillinda ilk kez milli mayoyu giydim. Bu da benim i¢in basar1 basamaklarimi
tirmanirken yaptigim seyin dogru oldugu hissiyatini bana yineledi. Sporun soyle giizel bir
yani da var; kendini gelistirmeye imkan tanmirken diger kiiltiirlerle de tanigiyorsun ve kendi
kiiltiirtinii de onlara tanitma firsati1 buluyorsun.

Engelliler yarisirken kisiler beden eksikliklerine gore “S1-S10” siniflar1 arasinda bir sinifa
tabii tutuluyorlar. S10, en hafif engel grubu yani tek bir parmagi yok gibi diisiinebilirsiniz;
S1ise en agir engel grubu. Ben de S4 grubundayim. Bugiine kadar ortaya koydugum basarilar
beni gok mutlu etti. Cidden tarif edilemez duygular. Ulkenizi temsil ediyorsunuz ve iilkenizi
tanimayan sporculara iilkenizi tanitmak ¢ok gurur verici ve ¢ok mutluluk veren bir duygu.
Bendeki etkisi de bu oldu.

2014 yilinda Bogaz Gegme Yarislarinda 1 saat 58 dk ile yaris1 tamamlayabildim. Mayis
2016°da Portekiz’de diizenlenen Avrupa Yiizme Sampiyonasina katildim ve finalde yiizdiim.
Agustos 2017’de Kanada’da diizenlenen Yaz Oyunlarinda bronz madalyanin sahibi oldum.
2-4 Mart 2018’de Kopenhag’da gergeklestirilen uluslararasi diinya serileri yarigmasinda
yiizdiigiim 5 yarigin 5’inde de kota aldim. 30 Agustos 2018°de ilk defa Canakkale Bogazini
Gegme Yarislarina katildim ve basari ile tamamladim.

Sahip olduklarimla biitiin branglar1 denedim. Son olarak en biiyiik hedefim su an kendi sahip
oldugum bilgi birikimiyle, tecriibelerle bu tecriibeleri kendimle ayni kaderi paylagan yeni
sporcu adaylarina aktarmak ¢iinkii bu devamlilik siirsiin bu insanlar toplumun i¢inde yerini
alsm, kendi potansiyellerini agiga ¢ikartabilsin. Ciinkii kesfedilmeyi bekleyen bir¢ok insan
var, su an en bilyiikk amacim en biiyiikk temennim bu. Bunlarin disinda doktorami yapmak
istiyorum. Herkese saglikli giinler diliyorum.

*Bu metin Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez béliimii dordiincii
sinif ogrencisi Pelin YARBI tarafindan kongre kayitlart referans alinarak yaziya
aktarimigtir.
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Derya SOYIiC

Dansc1

deryasoyic@gmail.com

Hayatin getirdikleriyle 6greniyor, gotiirdiikleriyle giiglenip, degismek zorunda kaliyoruz.
Bitti dedigimiz yerden yeniden basliyoruz ya da asil hikdyeye biz orada dahil oluyoruz kim
bilir...

Ben Derya Soyig, 31 yasinda geng bir kadinim. Kayiplarla, kazanglarla, inisli, ¢ikish ve en
cok da miicadeleyle gecen bir yagamin icinde, iki ayagi iizerinde, dik durmaya ¢alisan bir
kadinim.

Omurilik rahatsizlig1 olan meningomyelosel tanisiyla diinyaya geldim. Ik ameliyatimi 5
yasinda omuriligimden oldum ve ayaklarimda hasar kalmasi sebebiyle 20 yillik zorlu bir
miicadeleyi gogiisledim. 33 ameliyat gecgirdim, ¢ok agir ve sayisiz tedaviler gordiim ancak,
bunlarin hicbiri ayaklarimin kesilmesinin 6niine gecemedi. 19 yasinda sag ayagimi ve 25
yasinda sol bacagimi kaybettim.

Bu zorlu siirecte beni yasatan seylerden, bana inanan kimselerden ve kendimden bir giin
vazge¢medim. Zordu hatta bazen o kadar zordu ki... Bir¢ok seye gec kalmis gibi, bir¢ok seyi
yagamak miimkiinken yasayamamis olmanin buruklugu gibi. Hayat bu ya,
yasayamadiklarimiza takildigimizda ne kadar ileriye gotiiriir bizi? Iste ben de
yasayamadiklarima degil de yasamamin miimkiin olabilecegi seylere simsiki sarildim. Bu
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benim istedigim ve sectigim bir hayat degildi. Diinyayt ve i¢inde bulundugun durumu
degistiremezdim ama diinyami degistirebilirdim. Bu nasil oldu?

Her iki ayagimmi da kaybettigimde dans etmeye karar verdim. Kendi ayaklarimla bunu
yapmak cok zordu belki de imkansiz. Yiiriiyiis mesafelerim bile kisitliyken, devamli bir
tedavi/ameliyat siirecindeyken nasil dans edebilirdim ki?

Dans etmeye karar verdigimde kendime verdigim tek bir s6z vardi; bir giin iki ayagim
iizerinde dans edecek, diinyam1 degistirecektim. Bagardim da, bir¢ok yerde sahne aldim. Yurt
dis1 temsilim oldu. Her defasinda kendime sunu hatirlattim; bugiine kadar aldigin her sahne
kendi potansiyelini ortaya g¢ikarmandi. Artik kendini kesfediyor, neler yapabilecegini
goriiyorsun Derya. Ne istediginizi bilip, onu gergekten istediginizde aslinda hayatinizin
biitiin kangrenlerinden de kurtulmus oluyorsunuz. Hayatinizin kangreni her ne ise, bu sizin
kendi parcaniz bile olsa kesip atmaniz gerekiyor.

Elbette kolay olmadi hala da kolay degil ama kimse de kolay olacagini sdylememisti zaten.
Ben de, zor olsun ki giizel olsun diyorum artik. Ben giiclii degilim. Miikemmel degilim.
Ornek degilim. Ben giiglii davranmaya ¢alisan, ilham olan, herkes kadar iyi, herkes kadar
koti, dezavantajini avantaja doniigtiirmiis, siradanligi sira digina tastyan geng bir kadinim.

Bu miicadelede en 6nemli rol ise ailemin, minnettarim.

Hayattan vazgecmeyi denemek yerine, dibe vurdugunuzda goge ¢ikmayi deneyin. Dibe
vurmadan goge cikamazsiniz, dibi goérmelisiniz ki gokteki yildizlari toplayabilesiniz. Dibe
vurdugum her zaman gége ¢ikmak igin yeniden ayaga kalktim ve her defasinda da gokteki
yildizlar1 topladim. Ve biitiin bunlar olurken 6grendim ki, istemekten, inanmaktan,
sevmekten ve 6nce kendini sevmekten asla vazgegmemelisin.

Hayat, siz planlar yaparken yasadiklariizdir...
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Muhammed Eymen SAHIN

Oyuncu / Model

m.eymensahinn@gmail.com

Oncellikle bugiin burada konusmaci olarak dahil olmak benim i¢in son derece mutluluk ve
onur verici. Biitiin hocalarima igten tesekkiirlerimi sunarim. Bugiin burada konugmaci olarak
yer aldigim i¢in mutluyum.

14-15 yasinda hayata amputasyonun sana engel olmadan bir seyleri basarabilmeyi; ilk
tekerlekli sandalye basketbolu ile tanisarak gergeklestirdim. Bir fiil birgok takimda boy
gostererek 12-13 sene boyunca basketbol kariyerini elde etmis birinin hayat hikdyesinin
parkeden podyuma, otobiyografi belgeseliyle projelendirilmesi, 12 dakikalik hayat
hikayemin film festivallerine ve bizler gibi bircok insanlara 6rnek teskil edecek hayat
hikayemi 6n planda bulunduracak bir otobiyografi belgeselimin c¢ekilmis olmasi, o
belgeselden sonra da kendimde daha ug seviye yani diinya basininda yer alan birgok model
oyuncu gibi Tiirkiye’de farkli bir rol model olabilme ve daha iyi bir etkinlik veya daha iyi bir
hedef, hayaller ger¢eklestirildiginde de daha ileriye tasiyabilmek adina hayalim oldu.

2018 Agustos’da iilkemizin en gilizide modacilarindan Hakan Akkaya ile tanismam, model
olmami ve defilede yer almami ve onlarla caligmami istemeleri aslinda hayal ettigim,
hedefledigim ve rol model olabilmemin zaman siirecini de baglatti. Ve basketbola ara
verdikten sonra 2018 Ekim ayinda Tiirkiye’de ilk defilemde yer aldim ve birinci kiyafette
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kiyafetim kapaliyken ¢iktigimda diger mankenlerden ve diger modellerden herhangi bir
farkliligimin olmadigini, benim gibi bir¢ok insanin hayatina bu sekilde dokunamayacagimi
hissettigim i¢in ikinci kiyafetimde kimseye sormadan pantolonumu giydigimde bir makas
alip pantolonumun tek pagasini kesip tekrar podyuma yonlendigimde alkislarin iist seviyede
oldugu bircok insanin sosyal medyada, hikayelerinde, canli yayinlarinda paylagtigini gordiik.
O giine kadar basinda engellilerle ilgili haberlerde “0ziirlii, sakat” kelimeleri ile ¢ok sik
karsilagiyorduk, oysa o aksamdan sonra “Basarilt sporcumuz Muhammed Eymen Sahin ilk
defilesinde yer aldi, lilkemizdeki ampute modelimiz” mansetine tanik oldum. Aslinda bu bir
hayale ulagabilmenin, bir rol model olabilmenin ve insanlarin hayatlarina dokunabilmenin
baslangictyd: benim igin. Sonrasinda da defilelere devam ettim. iki sene icerisinde Hakan
Akkaya, Niyazi Dogan, Muharrem Ketenci gibi birgok isimle yaklasik 8-9 defilede yer aldim.
Ben defile yaptikga, roportajlar verdikce bir¢ok programa katildik¢a daha ¢ok insana sesimi
duyurabildigimi, daha ¢ok insanin hayatina dokunabildigimi ve daha ¢ok insana hayat
verebildigimi fark etmeye basladim. Defilelere ¢ikarken yapamazsin kelimeleriyle karsi
karsiya gelip bundan hirslanip hayatimda her zaman yapacagim diyerek yoluma devam ettim.
Ben bu yolda devam ettikce mansetler degismeye basladi. insanlardan aldigim giizel tepkiler
daha giizel olmaya basladi. 2018’den bu zamana kadar giizel seyler oldu. Kendim gibi uzuv
kayb1 olan insanlara, fiziki yetersizligi olan bireylere kattigim seyleri goriince daha cok
hirslanip daha ¢ok ileriye gidebilmek i¢in ¢abaliyorum. Yakin bir zamanda bir dizi projemiz
oldu ve c¢ekimleri tamamlandi1 yakinda vizyona girecek, ingallah boylece daha biiylik bir
etkiyle daha ¢ok insanin hayatina dokunabiliriz. Gelecekteki planim, iyi bir oyunculuk
egitimi almak ve beraberinde giizel projelere imza atmak. Amerika’da Hollywood’da
dizilerde yer almay1 cok istiyorum. Oncellikle iilkemizde daha sonra da diinyada ses
getirebilmeyi istiyorum. Ayrica kendi yazdigim senaryolarim var, bu senaryolarimi da
¢ekmek istiyorum.

*Bu metin Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez béliimii dordiincii
sinif ogrencisi Pelin YARBI tarafindan kongre kayitlart referans alimarak yaziya
aktarilmigtir.
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OP Ayse BUKER CHALCRAFT

Orthotic Prosthetic Solutions
Ortotist-Prostetist

abuker@oandpsolution.com.au

My journey from Turkey to Australia

20 years ago today, | would not be thinking that 1 would be living in a country which is
12.000 kms away from my mother land, Turkey.

My name is Ayse and | live and work in Perth, Western Australia. My workplace is one of
the 3 main private prosthetic and orthotic companies in Western Australia, and it’s called
Orthotic Prosthetic Solutions (OPS). | am one of the 7 clinicians with the job title of clinical
prosthetist and Orthotist. So, Today | will be talking about my career journey so far which |
have enjoyed, and | believe | do something special every day.

First of all, I’d like to thank to my lecturers Professor Ms Serap Alsancak and Mr Haydar
Altinkaynak for giving me this rare opportunity today to talk about my success story where
I am at now. Thank you | am honoured!
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Well as | said, would | ever imagine to be where | am now, No but I guess | was bold, and
planned and shaped my future carefully; exactly it how | wanted. It was not easy though; it
was through hard work with determination and sacrifice along the way. Such as sacrificing
your family or country.

How was it started?

Well, I would describe it as a massive failure. After finishing high school in 1998, | enrolled
at Ankara University, in a prosthetic and orthotic technician training diploma course.
However, as a young 18-year-old student, earning money from the hospitality sector while |
was studying, | felt it was more attractive, quicker, and easier way than studying at the
university for 2 years and waiting to finish it to find a job. Money was the manipulating factor
and it pushed me to hit the hard trail. | failed from the main subjects and was disqualified
from continue studying. | found a job in a watch store selling expensive watches to rich
people, 6 days a week and 12 hours a day.

Tiring right?

Anyways, 6 years working in this environment thought me a lot about human behaviour while
I was earning and saving a lot of money and most importantly, | gained a life experience from
a different avenue. Nevertheless, I came to the realization that I was not doing “That”
something special everyday and | asked myself where | would be in 5 years if | continued
like that. Hence, | decided to resign from the hospitality sector and re-enrolled to the
university where | left 6 years ago. The same year, 2005, the Turkish Government opened
the doors of the universities to the students like me who were disqualified from studying and
they declared an amnesty law for us. So, | took this rare opportunity and that was the point
of my life that | can say it was a great transformation of my path. | finished my diploma
course within 2 years with an overall transcript A, graduated as one of the best students in
my class. Eventually, | could say it was a success and who could stop Ayse?

My first job was working as a new graduate at Erdem Medical Prosthetics and Orthotics
Rehabilitation Centre in Ankara which was one of the best prosthetic orthotic facilities in
Ankara. | did mainly upper limb splints and custom-made spinal braces for people with
scoliosis for more than a year. | was involved from the initial assessment stage of a client
consultation to the final fitting of a brace. Back in the mid/late 2000ths, Turkey did not have
a bachelor’s degree in our field, therefore technicians were involved minimally in the
decision-making process for orthotic prosthetic scripts. Scripts used to come from therapists
or specialists. Once the devices were fitted, patients had to revisit their prescribers, so
orthosis/prosthesis were made appropriately, according to health department guidelines. To
me, | wanted to make more contribution and wanted to be the main part of this decision-
making process for the patients therefore, | made the completely doubtless choice to study
further in another country where they offer 4-year bachelor’s degree. I approach my family
to talk about my commitment as a student in another country.
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My dad and my mom always said to me and my siblings “if any of you wants to study further,
you should not worry about their financial burden to our family. we would even sell our last
shirt to support your education”.

I got my parents blessings, their support, and their financial backing to start from scratch
again. My younger brother Aziz also joined me studying overseas. To select the right country
for this irreversible decision, | needed wiser minds and therefore, had several meetings with
my Professor Ms Serap Alsancak.

3 Countries offering 4 years bachelor’s degree in prosthetics and orthotics were considered.
A few factors played on this conclusion was:

»  How much does that country value their human and animal beings?

«  What is their economy like?

»  Currency comparison with Turkish Lira

« And the weather of the country because sunshine is quite important for me!

Hence, Australia was the place for us!

Aziz and | arrived in Australia on the 9th of February 2009 on a very cloudy day. I believed
though the sun would be shining on me eventually. So, my brother and | found our places to
stay separately. | lived in all different type of places from homestay family to share house
but what I was careful about was that minimal contact with my own nationality in order to
learn English appropriately.

I studied English at Latrobe University Language centre for 9 months prior to my degree. |
made incredibly special friendships during this period and met beautiful people from all
around the World who came to Australia for the same reason. Completing the language
course with a desired score meant yesss | could register to university. While | was studying,
I also worked in the filed as a part time technician. I however, did not wasn’t to make the
same mistake what I did in Turkey in the 2000ths, but I truly wanted to widened my portfolio
in the field and meet people in the professional level in P&O so | can apply for job after my
graduation. | finished Latrobe University Bachelor of Health Science and Master of Clinical
Prosthetics and Orthotics in 2013 with wonderful supports not only from my family but also
from my beautiful friends,

Rosie, Nesta and so on...

My successful 4th year prosthetic clinical placement in Perth opened this door and | applied
for aclinical prosthetist role at TLCU in 2013. My application was accepted with a huge
support from my previous manager now one of my dear friends Helke Melville. Hence, | was
eligible to apply for a visa in Australia and obtained Work Sponsor Visa/Working Visa. The
visa process in Australia was not easy back in the days and is still particularly challenging
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and frustrating path for people who wants to stay and work in Australia. Well, who says
changes are easy in our life....

Finally, the visa burden had come to an end for me because | obtained an Australian
citizenship in 2017. In the meantime, | changed several employments in the biggest P&O
facilities, got unique opportunities to work in different states under different funding systems,
explored how the other big companies run their businesses, learned a lot and most importantly
I met with the love of my life and got married in 2019. On that day, | was aware that | actually
had been doing something very special everyday of my life and | could see that I could
achieve what | was aiming for.

So far until 2019, | completed what | aimed for, studied in a country where has a different
education structure. | took varied pathway of roles and experiences. And | improved my
ability to engage with people of all ages, cultures and backgrounds. | also adapted to a
different culture and different language in a different country. Most importantly, | tried my
best for my clients regardless funding obstacles and this slide brings me to a summary of
Australian government funding systems for people with disabilities.

There are 2 types of government funding systems for people with disabilities in Australia:

»  State based funding system.
» National disability insurance scheme (NDIS).

Eligibility criteria for each model differs depending on a patient’s age, living status in
Australia and the level of their disability and support they need. For instance, a patient whose
age is between 7 and 65, an Australian citizen with a permanent or significant disability could
get access to NDIS funding to gain support from the government. This funding model is not
limited with P&O. It can include physiotherapy, speech pathology or occupational therapy
supports, but for example, NDIS would not fund patient’s grocery expense or income
replacements. On the other hand, state run funding model looks after people with disabilities
over the age 65. Australian or patients who are from a country that has reciprocal health care
arrangement with Australia. Therefore, funding application for P&O services for each system
are completely different. State run funding system has certain budget for patients depending
on their activity levels. An example to this is: A patient who lost their limb through transtibial
level due to type II diabetes and whom age is over 65. Let’s say this person is categorized
within the K2 activity level then they will have up to $863.00 budget available for a prosthetic
foot. In contrast, NDIS approaches each case as an individual case. For example, if a patient
lost their limb through transtibial level due to cancer and their age is 35 years old. This patient
is also an Australian citizen, then they will be eligible for their definitive prosthetic funding
form NDIS. Depending on their activity level and their needs, and upon an assessment from
a qualified prosthetist or Orthotist, a report will be submitted for a prosthetic limb/limbs
(more than one prosthesis can be funded i.e. water tolerant prosthesis or a running prosthesis).
Then, the budget will be approved if scripted prostheses are meeting NDIS reasonable and
necessary criteria. At this point, as a clinical Prosthetist and Orthotist, our role and
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recognition of our occupation in the medical and Allied health disciplines has improved
significantly. Which means, in Australia, medical specialist or the doctors are now only
responsible with approving amputees’ recovery after the amputation surgery, so they are
medically suitable for fitting of their prosthesis. A prosthetist or Orthotist is in control of
building the prosthetic/orthotic prescription for the client under AOPA (Australian Orthotic
Prosthetic Association) guidelines.

The National Disability Insurance Scheme is a fairly new model which has been implemented
since 2015. This scheme is different to previous funding regulations in that the objective is
to provide the patient with the best possible support or technologies to help them live the best
and the most productive lives they can and provide an active lifestyle within the society. This
has been incredibly helpful for our industry and our occupation. And as a clinician, in
allowing the use of “top end” or more advanced components to achieve the best possible
outcome for our patients. Although this can be a more costly model initially compared to
previous models, research and clinical experiences have shown the benefits and long-time
advantages of a patient having a more comfortable and active lifestyle which in turn leads to
less financial dependence on the health system. This may take the form of a person returning
to the workforce, better personal health due to higher activity, better mental health etc.
However, It is a fact that there is still room for improvement in this model of funding. This
is an ongoing process that is been adapted as it progresses.

What and Who Else Behind My Success

Family: Although there is a massive distance between Australia and Turkey, thanks to
Whatsapp, | still keep in touch with my family pretty much every day. | need their support
every day and | always value their thoughts and opinion before | make my final decision on
important subjects.

Lecturers: As my lecturers in Ankara University said in the P&O lectures when | was his
student” knowledge and learning is infinite in our field and our information is like one drop
of water in the ocean therefore we will never stop learning.” Ankara University wise
education team members have had a massive contribution to what | am now.

Friends: My beautiful friends and work colleagues in Turkey and in Australia are always
reminders to me that | would aim to be a worthy being as a friend so | must do the right thing.

My Unique Employment Opportunities: starting from not only P&O sector but “That Watch
Store”, Erdem Medical in Ankara, TLCU in Perth, APC Northmead Sydney and OPS Perth-
my current employer-they are all the best of the bests which some of my colleagues dream
to work with any of them.

And Lastly Yourself: at the beginning, right at the first beginning of my journey it surely
sounded a failure but to me | kept punching and punching until it came back to what | wanted.
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I guess | believed | was good enough and | wanted to become better and better for myself
and for the society.

While | am leaning toward the end of my presentation, | would like to thank to my brothers
Aziz and Mustafa Buker for their effort to make this power point pretty and presentable to
you. | also would like to thank to my dear friend Helke Melville and my husband Jonathan
Chalcraft for their huge input and support to me for preparing my talk.

Contact Address:

Ayse Buker-Chalcraft

MCPO, CPO-MAOPA

Clinical Prosthetist & Orthotist
Orthotic Prosthetic Solution (OPS)
Osborne Park Clinic

2/46 Hasler Road

Osborne Park

WA 6017

P: (08) 9328 8022 Fax: (08) 92275830
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OP Lecturer Sandra SEXTON
Rehabskills Consultancy and Support

Prosthetist/Orthotist and Development Consultant

sandy@rehabskills.com

I’'m going to talk about prosthetics and orthotics, the standards and talk about service
provision education and quality. My background is a prosthetist-orthotist and I’'m also a
student as I’'m studying some development management and I’m working in international
and national development as well. And today's story is going to weave through Elaine’s life
as well and some of the things that we shared. So | thought that | would dedicate the full
presentation to Elaine and in memory of her. She died earlier than we would have hoped.
She’s gone to heaven earlier than we had hoped because of secondary breast cancer. She was
a great passionate woman not only for prosthetics and orthotics but campaigning for
improvements in breast cancer care for secondary breast cancer. She would be very pleased
that we were honouring her name today.

The contents of the presentation are going to go through the standards of service provision
education and quality and also the effect of the pandemic on the standards.

There are number of quotes and drawings in this presentation and the quotes are from the
interview that I did when Elaine was sick. She retired early and so i did an interview with her
to celebrate her retirement actually and that went into British Association of Prosthetists and
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Orthotist Magazine. Elaine and | worked a lot together in prosthetics and orthotics. Towards
the very end of her life and when she was able, she was doing some drawings and we were
working together on a couple of projects. Some of the drawings that you'll see today as pencil
sketches by Elaine, done and sent through Facebook messenger, her only way of
communicating and it was difficult for her but she was able to share her wonderful talents
right through her whole life. She really tried to support prosthetics and orthotics.

in memory of Elaine Figgins
2nd November 1964 - 29th June 2020

This is her after a flight out to Canada to put up our stand when we both worked at the
university together. We're all putting up our stands and trying to exhibit beautifully for our
profession and our university.

Elaine’s graduation 1990 Elaine on “holiday” sharing skills in Cambodia

Here is Elaine graduating in 1990 and then on her holidays in 20 30 years later, sharing her
skills in Cambodia.

I’m going to talk about practice and organizations and policy and institutional development.
These things you might think are a bit dry but they're not. Because if we think of the
individual person, we do things and we make ideas and then we come together with our teams
maybe our classmates as students or our professional colleagues and we come up with ideas
and those ideas become policy. Because they're good ideas that work and we get together and
we might write them down and that might be the development of an organization or an
association like the International Society for Prosthetics and Orthotics. Then, that can also
become an institution in its own right. An institution can be a social movement, it can be a
big organization, it can be your conference committee that you've become an institution
you're likely to go with this again. It's become good practice. When we're thinking about
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standards, prosthetics and orthotics, and the pandemic then we have social change. We have
rules and norms. We think of values, think of who are the big players, who’s making big
differences, what are the shared experiences. But most importantly 1 want to talk about
individual agency. We can all as individuals have that agency and take it upon ourselves to
work towards good development. Nobody wants bad development but things come along that
make things a little bit different or challenging or a different path. There are relationships in
these standard setting things that seem quite dry. And there's power and there's action and
decision making.

“I was very blessed to
§ travel globally with
both Strathclyde and
ISPO. It been amazing
working across the
world with
TRV enthusiastic students
NS ond staff not just
those in Scotland”.

An interview with Elaine Figgins May 2020

This is one of the quotes from Elaine and she thought it was amazing to work across the
world with enthusiastic students and staff. Here she is on the right of the picture and sitting
next to Serap and with a team of people who you might recognize. So, thinking about those
connections we have with each other, we've got connections today and we've had connections
and our lives are like a thread a story.

“It’s about lots of

people making small = =%

steps to make a big #%
difference”.

An interview with Elaine Figgins May 2020

rehaﬁgi{ills

Elaine talked in the interview about lots of people making small steps to make a big
difference. One of the standards I’d like to talk about is the World Health Organization
Standards for Prosthetics and Orthotics. It isn't a piece of literature that sits on a shelf. It can
be used by anybody as a leaver for change. But the changes that were expressed or the ideas
that are expressed in the standards are as a result of all of these people in the picture and more
people. And individuals having passions and ideas from users and professionals and from
different people from different walks of life that come together. Together we get a better
picture of a problem than one person seeing it and therefore we have other solutions as well.
So, a standard isn't something that stops a standard can be rewritten and improved and built
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upon based on ideas and social movements that are really strong. Because things don't happen
without people.

Interesting
shared
experiences!

Relationship
building

Social change

rehaﬁgi{ills.

Some of the WHO (2017) Stand:
Imammrsiua 2N creaan

We also have the chance to have some interesting shared experiences. | think this is such a
fun photograph, this is just one of the events where we went around to a local museum at the
standards development group meeting. When we come together, we share a coffee we share
conversations we share some fun times this is us looking through these 3d glasses a virtual
screen so we have memorable moments like this from people from around the world and
from our own local areas as well we can get together like this and we build relationships and
that brings change that brings better standards it brings good development it brings better
care in clinics and it's very exciting

STANDARDS FOR
PROSTHETICS AND ORTHOTICS

~3

rehal;;i{ills

The service standards, | was asked to speak about, | thought about there's two standards that
we can consider. So the first is, standards for prosthetics and orthotics and these were already
published a few years ago in 2017 and there is a part one list of standarts and contents, part
two is an implementation manual with some tips for how to implement the standards.

rehabskills
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The scope of the standards included prosthetic arms and legs and orthotics or braces for the
legs spine and arms. The scope is very specific to what we do in our field and it has a wide
reach to different kinds of people who need these devices.

The standards explain that prosthesis and orthosis are mobility devices. They’re part of a set
of assistive products in this wheel you can see in the center you can see mobility,
communication, hearing vision cognition and environment so this is about devices or
products that would help you negotiate and overcome barriers of disability. That sits under
within assistive technology and in turn that is part of universal health coverage. Prosthesis
and orthosis are one treatment method we're so close to prosthetics and orthotics sometimes
we forget that so we need to constantly remember that we're part of a bigger picture and a
bigger treatment field in rehabilitation and assistive technology.

There are number of aims but this is the first aim of the standards to strengthen and extend
rehabilitation meaning if you have a sense of being or a presentation at birth then you're not
being rehabilitated but you're learning to live rather than a change in your body or anything
in terms of disability, it’s more about living in a barrier-free environment, assistive products
support services and community bike-based rehabilitation. But look at this the date is here,
global disability action plan the deadlines here, how have we done, have we progressed things
as much as we had we hoped. We had has the pandemic stopped us? Has the pandemic meant
that we have new innovations that have moved on differently? Maybe.

Within the standards, there are a listed 60 standards. They’re set into four areas which are
policy, products, provision and personnel. Those four areas form the four parts of the system
of provision in services. We’re not going to go through 60 standards today and they're already
a few years old and you can find it easily. Here is some examples.

60 standards for prosthetics and orthotics

[poLicy (15) [prODUCTS (9)
 Leadership and governance “ « Types
| Financing " Supply of materials
* Information |+ Technical standards
* Promotion of prosthetics and orthotics “ * Research and development
services |
PROVISION OF SERVICES (24) | PERSONNEL (12)

* User-centred service delivery ‘\ Personnel who provide prosthetics and
+ Systems for delivering services | orthotics services

* Service units (~ Training in prosthetics and orthotics

* Service unit processes |~ Planning the prosthetics and orthotics

| workforce

| Professional regulation and recognition

The standards are written inside a four by four matrix ,now | was a co-author of the standards
and when we were authoring the standards after all of the work of the different groups that
were involved, many people were here today that were involved in that process. Then we
were asked to form all of our recommendations into these four areas; policy came first,
products ,provision of services and personnel .Then this pattern has manifested itself across
all of assistive devices now so we see people, policy, products, provision and personnel
across all of the different kinds of standards that are emerging about assistive technology .
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We can't develop personnel without a policy to ensure that the workplace is safe that they're
regulated, that things are correct we can't just deliver products without the correct provision
of services so it's really a strong matrix tied together.

There are standart three, which is about policy, one of the policy standards which talks about
“A national committee and with a wide range of stakeholders should be put in place for
coordination and development of national service provision. “ Another example would be
that there should be a national guiding framework.

And a couple of examples for prosthetics. If we think about standard 16, then it talks about
“An appropriate range of products should be available in countries to suit local needs and
realities.” Because we all live in different contexts and different populations have different
needs whether it's in a conflict area whether it's a low economic setting so there needs to be
different kinds of products available or whether it's in a well-resourced setting and access to
higher cost technologies are available.

There is an example for standard 26 in personnel is about people and technology. So I'll just
quote this it says, “Complicated prosthetics and orthotics treatment and care of complex cases
should be provided by a multi-disciplinary team of professionals with complementary skills.”
The ladies are standing up on the left, has got very simple kinds of technologies ,she has a
standing frame and she has knee ankle foot orthosis that are quite simple but her condition is
complex .She has complex needs with different kinds of health conditions. The gentleman
on the right is in general terms a straightforward level of amputation with no particular other
health difficulties but he's using complicated prosthetics and orthotics treatment a higher tech
kind of treatment. So in both of these cases, they would need different kinds of professionals
within the team to help support the patient get the best out of themselves by use of technology.

And finally inside the WHO standards the section on provision of services explains in detail
the different kinds of service delivery processes and aspects around that. With everything
from assessment, through to fabrication and fitting to user training and product delivery and
follow-up. With quite a good emphasis on outcome evaluation that we are all trying to
achieve in our practice to be able to help us practice in an evidence-based way.

AR
Using standards for Iearning and dialogue

- A

Policy Provision De(mﬂ‘&\ Produch

s a6l

‘,rehrat;;I'(i‘lls_
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How have | used the standards? I've been working these are since 2017, with different groups
of masters students and each year we look at the whole group of the class a different class
coming, so masters students in prosthetics and orthotics, who undertake a module called
disability and societal effects. And within that module all the different students from different
countries, have been modeling this year, that some of the students modeled using lego, so we
looked at the different system blocks of prosthetics and orthotics, policy ,provision, personnel
and product . I got them to model how well developed their system was, they went on to do
a very in-depth study of the country ,looking at the global burden of disease ,the national
burden of disease and the standards and how they could make recommendations. So just one
example about using standards is for learning but it also helps us to have dialogue; so dialogue
is more than debate, dialogue is about discussion and forming ideas and building things
together. And it's very good for strategic planning and moving on with planning our services.

And then an alternative example to this, we published on benchmarking and strategic
planning for prosthetics and orthotic services in Lebanon. This is a joint project with the
international committee of the Red Cross in Lebanon, The ministry of public health, from the
republic of Lebanon and a University of Balamand. This is a really long ongoing project
currently, we have a survey where we're trying to get information about people's priorities
for development. Within Lebanon in terms of policy and then we'll be moving on to products
but we haven't finished the policy section yet because we're negotiating and working and
having a dialogue with different stakeholders.

Policy area example - Lebanon [’

3 A national Prosthetics and Orthotics Committee or similar entity, with
WHO |a wide range of stakeholders, should be in place for the coordination

standard |and development of national prosthetics and orthotics service

provision.

situation | The Prosthetics and Orthotics Committee is comprised of a limited
in range of stakeholders..limited powers of coordination and limited

Lebanon | capacity.

Reform of decision-making and administrative structures.

MoPH should establish a reformed Prosthetics and Orthotics

Committee and develop the Prosthetic and Orthotic Syndicate

towards a Mandatory Order.

Training and ongoing support needed. rehal)'gl'('ills

Recommendation

So a benchmark allows us to look at the standard ,the policy area example is about a national
committee with stakeholders should be in place. We described the situation in Lebanon , after
doing a big literature review, also having several meetings in country. And then making
recommendations and because there's so many standards a country can't act on all of them at
once , so we would expect a stakeholder groups to look at priorities and that's what we're
trying to bottom out. Just now so we've had a series of workshops and a survey and at the
moment it's a remotely for us ,but not for the team who hoping to have small meetings as
soon as the pandemic allows.

The next steps for development Lebanon, are to begin visioning for 2030 and have an
implementation plan. To try and move forward, but you may not know that Lebanon had a
very significant complexity a situation with the pandemic and a large explosion in Beirut.
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And also in terms of refugees coming from war-torn countries around the country. So there's
a lot of development to be had and | know that people here are very invested in that some
people here as well.

“There have been many
significant milestones that
perhaps at the time you
don’t even notice”.

An interview with Elaine Figgins May 2020

Drawing by Elaine

rehabskilts

Elaine talks about those significant milestones. So she said: “There have been many
significant milestones, that perhaps at the time you don't even notice.” So sometimes we have
a conversation with somebody and it just sparks something sometimes when we've had a
feedback from a workshop or trying to conduct a survey and we have results coming in, that's
the point of significance that makes us change direction and | think that's hugely important
for us and we have all faced very significant milestones recently. I liked these drawings, they
were based on some Facebook postings by the international committee of the Red Cross that
Elaine liked, and I liked the smile on this child's face.

rehgl;é;('i lls.

https://

So thinking about education standards, we all have our national education standards and The
International Society has education standards. The latest ones, you can find very nicely on
the website that ISPO has and the handbook. The big shifting in our standards for education
are about not just knowledge skills and understanding but competencies. So we're all working
towards education, so that people are competent and skilled in what they do with a firm basis
of understanding of that.

And when we're thinking about the standards, they're already published and everybody in
education is already moving on as well. So the development comes in stages and increments.
And it happens in different ways in different places. But when we come together, we can
share those practices.
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Teaching and learning is evolving. 20 years ago, we had things like the international
classification of functioning disability and health. We had Anderson's adaption of Bloom's
Taxonomy. So this was a way of learning and we've been using the revised taxonomy within
our courses. Some courses more than others thinking about this pyramid or hierarchy of
learning so remembering, doing, understanding, applying, analyzing, evaluating and creating.
So thinking about how we learn and how we can teach and how we can teach and learn. Then
there are developments within the educational sector, very significant developments over
time. And actually I think in many ways that's been boosted in a lot of ways by the pandemic
and | know as a student myself and your many students here today it's been a hard time hasn't
it? My daughter's also just finishing her studies as a teacher, has been doing a postgraduate
course, doing that. And that's been very hard, you've not been able to come together with
your class and patients as you might have wished. But there are absolutely things that you
know and do, that are new things that will you can bring to your work and to patient care, as
part of your learning. So | think we should be so proud of any student, that's come through
and is still with it after all of the tough times that we've been through.

‘ “There are many good ‘
clinical highlights
especially of children | was
privileged to help walk
due to lower limb KAFOs.

These moments can never
be forgotten”.

An interview with Elaine Figgins May 2020

ooe.,
Drawing by Elaine rehabskills..

We know our patients, our children the people that we work with as professionals, we
remember them in our hearts, that they touch our lives. I remember children from years ago,
who are now adults and we have relationships that are professional relationships but very
caring relationships as well. And Elaine, statement here or this quote here from the interview
she said “There are many good clinical highlights, especially of children | was privileged to
help walk due to lower limb knee ankle foot orthosis (KAFO). These moments can never be
forgotten.” And Elaine had a real passion. Her passion was for pediatric care and she was
very passionate about arthrogryposis. So | really see that in everything around us, we know
more about, i know more about contracture management than i ever did before. Because |
worked beside Elaine and we had discussions and ideas together. So I think that her passion
and her care for children was really remarkable and very touching and something that we can
learn from.

On the other side of the quality standards for practice is looking at the ISO 9001 2015. And
this is the one that | used when making a new quality management system into hospitals for
a client in Malawi. And so we have a new quality management system and | know this is
used in clinics across the world to quality assure that we're trying to get things right all the
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time or first time; and that we have good feedback mechanisms within our clinics. So that we
don't just listen to people, we attend to them and their needs , who are in need of devices, but
also that we work together so we being strategic managers including professionals ,users,
therapists, prosthetist orthotist, that we should need to come together at the strategic level to
make decisions and to quality manage services. And we need to get feedback as much as
possible to improve ourselves. Because we have to have learning systems. It's very important
in standard setting. So the standards are there, for us to use and they'll they'll change and we'll
change and we should have good development but it doesn't always happen.

The third element of quality | wanted to look at and have been asked to talk to you about was
about evidence-based practice, was quality. So in my view, you can't have quality without
basing your practice on evidence and learning all the time. And the example | have here is in
practice recommendations from the international diabetes federation. That looking at this
document when | was working in a clinic, it doesn't matter where you are, clinical guidelines
matter. And we can pick them up and use them. And this is we use these, burns and
contracture management in this picture. So this is me working with a team that was doing the
quality management within Malawi. And we were doing quality improvement we were
looking at the best evidence. And then learning skills to bring ourselves completely up to
date. It doesn't matter the setting , that many times our clinical techniques need to just be
what the rate, it doesn't matter if a service is well resourced with funding or not. We do the
same things in the right way and that's keeping our quality right and then we can apply local
evidence and local audits to overly that, so that we make value judgments. But we need to be
aware of what evidence is out there, and we've already heard from Ed’s presentation that this
information really nicely going to be available and already available. And we've heard from
other speakers that it's important that we are aware of what's going on. And that's quite tough
to keep up with in this information age this big data age, but actually there are fundamentals
that we need to know and we just can keep abreast of them ,by following some of the
international organizations who are specializing in those areas.

[
€2
“Prosthetist/Orthotist is a great profession | %
with so much more to offer in Advanced and

Consultant level practice in areas such as
diabetes and Musculoskeletal (MSK) |
Rehabilitation including amputation i

rehabilitation in much more detail. These all |

need documented much more precisely so we |
can evidence that our practice does achieve ‘
what we have known it does, but we need

the agreed terms so we that can be counted

as we should be”.

An interview with Elaine Figgins May 2020

¢
rehaliits

So this is a drawing which Elaine drew. So she was really thinking about how we can advance
our profession and how we can advance our work. So | had asked her in the interview:
“What's next, what’s happening next?” and she said that, “We need agreed terms that we can
be counted as we should be professionally. But we need to offer more in terms of advanced
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practice such as diabetes or musculoskeletal rehabilitation our amputation.” And she saw the
future, this is piano in the balloon you have to catch it, we’ll have to catch it and help it to
move along ourselves.

What about the pandemic? What about the effect on the standards? And well, what | want
to do is try and explain to you a story, which is personal to me and because of the lecture
being, remembering Elaine. How personal things really influence the bigger picture, so how
is the pandemic influence the standards?

Put up here like a psychological model Maslow's hierarchy of needs. Which means our basic
needs are about having air, water, food, shelter. And above that at the next level, we need
safety, security, stability, law and order. And then we have love, self-esteem, and self-
actualization. Well we all want self-actualization and we're all dreaming of achievement,
recognition, love, affection, and belonging but when something as extreme as a disease or a
virus comes along, that's going to threaten our lives. Our beings our activities tend to switch
down the pyramid ,so we're trying to work on security and stability but we really still want
to be loved ,we still want to achieve, we still want to actualize ourselves, but actually our
focus change. So our focus changed during the pandemic and continues to change depending
on how life is. So it's not exactly a pyramid is it because things move around? So if we begin
to think about that physiological needs are met, hopefully we're coming out of the pandemic.
We're beginning to feel safer.

We think about that practice policy and institutional development. Then for the individual
person in the situation of a pandemic with a virus, then we're at danger, we're at risk and
we've got the standards still there but because we're at risk, we might not be able to engage
with them. And That we had an institution like ISPO and that helps have a stable viable
system, that's flexible it's resilient because there's more people in that institution and they're
able to provide help and guidance to us in how to keep safe in the pandemic, how to work in
our clinics in the pandemic . Or we might have an institution like a university, where your
students of a university, and the university is big enough and strong enough to try and shelter
and that you can shelter there as well, do you develop in the same way perhaps not but you
might develop in different ways.

There's real significance in human agency about empowering the individual in any of these
circumstances , so although this person here on the left has coronavirus and may end up
coming back into the institution when they're back well again. Then they're still the same
person and they still have power but their power might diminish if they're sick. And we might
diminish if we don't keep up our interests, but it's really hard when we're trying to keep safe
and our family well. And i had this experience.
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Coronavirus - crisis 1 and reaction

uryes| [

rehabskills.

My first issue with coronavirus, my first exposure was before | were locked down. We knew
much about it in March 2020. | got coronavirus and | was really sick, it was at the time where
they had run out of antibiotics and | had a lung infection, I was stuck at home, I couldn't go
to hospital, |1 had gone to the specialist hub for coronavirus. And the hospitals were really
quite full, so I was trying to cope at home lying over my desk over a cushion. Because
somebody had gave me some evidence, who's a friend from australia that this would help my
lung and lungs and breathing and it did here look i was still interested in the standards because
at my desk , here I'm actually doing some work on trying to progress some of the projects but
the virus diminished my capacity. And it will have diminished the capacity of health systems
in being able to respond to the standards so our work in Lebanon. It took a long time because,
there was the pandemic and so many things going on but | had heard my local prosthetics
and orthotics pediatric unit had started making these face visors from a friend , who's a
technician. Who took a little video and said I told him I was sick, he sent me the video and it
really interested me. So | was able to lie over my cushion and put their videos together as a
little video resource, and my family helped me because | was really sick and | would have
brain confusion, so they had to prove everything | did but we managed to do it as a family
and support the local clinic and this was translated into different languages. And it was
circulated and | know that certain countries did pick up on this and their orthotics and
prosthetics department switched when they weren't allowed to or couldn't provide services to
supporting this response to the pandemic but it was quite hard times for many clinics.

1t stage recovery, response and building capacity
\ i, ~ n -
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Then my first stage recovery, how do we recover respond and build our capacity as people,
who are working in this system. And after a pandemic what do we do how does it? How do
we lift the standards? or begin to develop new standards? Well personally, I did what I could.
Because I had such a passion | didn't want my family to be hurt. And all around me in my
community, my father couldn't get food. It was a messy situation and from messy situations,
sometimes things come. So | was making local face mask protectors for the hospital, because
I can so because I'm an orthoptist. This is my daughter, we started making face masks
together. 1 wasn't really well enough to do it for long, but we did that and like in anything in
a pandemic, in a crisis, when we're recovering, when we're building capacity after a crisis.
Then some things weren't so good, just like the situation where we have to have our hair cut
in a pandemic, so this is my daughter here cutting my hair.

So change can be both rewarding and difficult. We need to expect conflict, we were fighting
some days. But mostly we were okay because, there was differences of opinion about how
we should go out today, are we allowed to go to the shop today? Will be stopped in the car
if we try and go and get groceries? Lots of conflict in the family and debate. And also
competition over available resources. It was tough so this is what will happen and is
happening when we're responding to the pandemic and looking at developing standards,
developing our practice, developing our institutions.

We might choose to redeploy our resources to reduce the threat. So from July 2020 to March
2021 till recently. | worked as a mobile testing unit supervisor with 13 members in my team.
And four big vehicles and we'd drive to where the testing needed done, set up our tents in a
car park and test 500 people a day.

Coronavirus - crisis 2 and reaction =

rghgsgkills.

Constantly coming on 12 hour shifts, moving as much as we could. This is me at the big
testing base. | wrote Elaine's obituary when she died sitting on the grass, behind that in a
break from my mask. And that's how it got sent to ISPO, it got get sent to people. It was
really hard and then we become tired and we're reducing the risk of the threat, so if our
organizations are developing. We reduce the risks of the threat so we try and isolate and wash
our hands we do all the right things. We have a strategy so my strategy was to do this i just
needed to help my community. And then what happened? Another crisis and this time it hit
hard... This was my father-in-law that he was the 2500th person to die in on my area, in
Scotland. So we were supposed to light one light, per house to remember people who had
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died of coronavirus in my house we lit five candles because there were five adults with
different stories. It's been a hard time and how can we forget this. This will touch us for our
lives... But that's okay and I think we have to own that and say yes this has made me more
resilient, this has made me think and want to live more with a passion... Like John Sexton
did...

Times of transition — resilience building

reha

Times of transition, this is where we are I think we need to build our resilience. So here I’ve
got a picture and just before I'm going on to shift, I've got my tomtom navigation system for
my car or actually to put in a vehicle to go out for 12 hour shift testing whilst trying to finish
a lower limb orthotics lecture and having chocolate maybe not such a good strategy now I'm
wishing I didn't but we're trying to build our resilience.

In Scotland, there is a story from Robert the Bruce. So Robert the Bruce is a famous Scottish
person, from a man at the olden times and he was hiding inside a cave. He was hiding away
because he was frightened and in the cave there was a spider. The spider kept making a web
and it broke again but the spider just kept on trying and it did it three times. And the Robert
the Bruce says; “Right I'm going to go out and I'm going to fight again!” and he left the cave.
He went out to fight again inspired by a spider who tries again. So we might be different, we
might not be the same person that we were at the start of the pandemic. We might be a
different person now we might be a different institution. And that's okay we're more resilient.
We're more resilient. You might not be the same student that you were at the start of your
studies, you won't be the same professional that you were when you graduated, we are more
resilient we can do this and we can build our profession and go forward.

Future directiof'—r‘

“I wish for all future
prosthetist/orthotist graduates
that they move forward with
their own individual passion to
make a difference no matter
\ what is in their power they have
the ability to keep this focus so
every day is important”.

An interview with Elaine Figgins May 2020

re‘hgt;;f{i‘l!sJ
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And just to conclude with Elaine talked about future directions that she wished for all future
graduates. “That they move forward with their own individual passion to make a difference.
No matter what is in their power, so no matter what is in your power, you have got the ability
to keep this focused. Every day is important.”So I think that, thinking back and currently and
we don't know what's coming, things will come along in our lives that will be hard but we
will be stronger and we will be more resilient and through the love and relationships the
professionalism that we can share, we can come together and have social change to support
people across our society to be their best selves.

Thank you very much...

*This text has been transcribed by Sude BULUT, a first year student at Ankara University
Faculty of Health Sciences, Department of Prosthetics and Orthotics, with reference to
congress records.
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OP Lecturer Christian SCHLIERF
Human Study

Founder and Managing Director

cschlierf@human-study.org

I have to honored out and introduce you Mr. Sepp Heim who passed away 2 years ago
unfortunately in the age of 84. | will tell the information of Mr Heim according to the record
of my reference Dan Blocka (ISPO President 2007 to 2010).

Sepp Heim — 2018 in Tanzania
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I have often been challenged in my professional career but writing a eulogy for Mr. Sepp
Heim, who has made such a significant impact on the lives and well being of so many, is a
very difficult task. His personal impact on me personally in terms as a colleague, mentor,
father-figure and close confident is of the highest level. Expressing what needs to be stated
to capture Sepp’s life and his impact on our professional area and ISPO itself is something
hard to be satisfied with. For those in the ISPO circles and in Prosthetics and Orthotics who
are not yet aware, Mr. Sepp Heim passed suddenly at his home in Wangen, Germany on April
23rd 2019. The day before his 85th birthday. As many know, Sepp Heim was an ISPO
President from 2001 to 2004 and served the Society in varying capacities on many
Committees, Planning Groups for Congresses and Courses and related for around four
decades. He had a long and dedicated career in the area of Prosthetics and Orthotics that
spanned over 60 years. He stayed engaged in the profession in varying capacities after his
time on the ISPO Board (2007) and was always there for many of us who needed his counsel
and advice. All that being said, | believe it important to express, from the ISPO perspective,
his dedication and commitment to the Society was second to none. ISPO in the bigger picture,
is a better place for all the contributions he has made. Mr Heim’s history in the Prosthetic
and Orthotic profession goes back to his teen years when he worked in his Father’s facility
in Berlin. After completing his apprenticeship, Sepp looked to gain his independence and
professional identity and worked for some time in Hildesheim, Heidelberg and Paris and was
often accompanied by his good friend and colleague Gerhard Fitzlaff (past ISPO Board
member). Soon after these occurrences, Sepp ended up working in Frankfurt and then
attained his German Master in Prosthetics and Orthotics. Bringing things full circle, he then
returned to Berlin to again work at his Father’s facility. | always sensed the difficulties Sepp
had working with this Father and I believe this was also the reason he felt strongly he needed
to go abroad as he did in the years that followed. | can remember at least a couple of times
him expressing the large respect he had for this Father and telling me of these incredible
stories about his Father's career in the World War 1l era and the relationship his Dad had
with the famous surgeon, Dr. Sauerbruch. Even though | am sure the relationship between
Father and Son was contentious at times, | can still hear him saying in somewhat of a
frustrated tone, “it’s because of my Father that I have to do the things I do”. I believe it was
in and around 1966, that Sepp decided to move himself and his family to Tunisia and there
is no doubt this was the start of a string of events that lead to the incredible journey he would
take forward and where his impact on ISPO manifested itself. (Eulogy for Sepp Heim — by
Dan Blocka, past ISPO President www.human-study.org

2) He soon thereafter took on a position with the GTZ (translated as the-German
Organization for Technical Cooperation) and it’s through this position his vision for the
development of quality Prosthetic and Orthotic services in developing countries, through the
delivery of standardized and recognized professional education, really began and was
established. It was there in Tunisia where the first training center was formed with many
more to follow through his own hands or through the others he mentored via his position
with the GTZ. As a very interesting aside to the establishment of this training center in
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Tunisia, is that many decades later Sepp was a major influence in having the Human Study
program (http://human-study.org) establish a training program back in Tunisia. This
program has been a great success in upgrading and training more Prosthetic and Orthotic
practitioners in Tunisia at the ISPO standard. Sepp’s work continued on other GTZ programs
that were established in Togo (1974), Tanzania (1981) and then in Wuhan, China (1993). In
that time frame, in 1987, he took on the position of the director of the BUFA program
(Federal School of Prosthetics and Orthotics) in Dortmund, Germany for three years. Going
forward Sepp was instrumental in his role with the GTZ in establishing further Prosthetic
and Orthotic educational programs in Pakistan, Vietnam, El Salvador, Morocco and
Armenia. Through this role Sepp mentored many colleagues and advised others that were in
senior administrative and ministerial roles. To the end, he maintained his close relationships
with former students and others he took under his wing. Many of them became significant
leaders and role models in their own right. | would be amiss not to mention the formal
recognition and awards he received. Sepp was awarded the Order of Merit of the Federal
Republic of Germany (Verdienstkreuz am Bande) in 1986, the Golden Bull award of the
People’s Republic of China in 1996 and the Georg Hohmann Medal of the German
Orthopedics and Orthopedic Surgery in 2001 in appreciation of his dedication to the field of
Orthopedics. Many of us in the ISPO circles all have all our own Sepp Heim stories and know
the incredible impact this Man made on the Prosthetic and Orthotic world. I could tell many.
Beyond what has been mentioned, | want to especially point to his insistence of having
properly developed international standards, both at the practitioner and service levels. |
watched him with my own eyes use those standards to convince various stakeholders and
government officials they needed to raise the bar so those who required prosthetic and
orthotic services would be able to rely on a care system that would provide a delivery system
of standard and do so in a cost effective manner. From my personal perspective, my own time
with Sepp Heim, was an incredible 20 years plus journey where we together travelled to so
many places pushing the ISPO agenda forward. Along the way | was taught so much about
how to do this, take the lead, build proper relationships and encouraged to do so in my own
way and style. At the same time, | was put in my proper place by Mr. Heim when needed.
Through this time he prepared me well for my own ISPO Presidency. He was one of my main
mentors and P&O Fathers and | will always be indebted to him for so much. What a great
human spirit Sepp was and the legacy he has left for all of us needs to be carried on and
taken further by the next generation. (Eulogy for Sepp Heim — by Dan Blocka, past ISPO
President www.human-study.org

3) One last part of this story that needs to be told is around the lifetime of support that Sepp’s
wife, Imogen, unselfishly always gave around his family and professional life. This support
was instrumental in Sepp being able to achieve what he did. Sepp is survived not only by his
wife Imogen, but also his sons; Ekkehard, Winfried and Joachim, his daughters in law; Katrin
and Susan, and also his two granddaughters; Caroline and Isabel. To close, | remember
fondly my last trip to visit him and Imogen at their home in south-west Germany in May 2018.
We always had great conversations about so much and during this visit he once again said
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to me, “without engagement in life Dan, there isn’t so much to live foranymore”. This in
itself epitomizes Sepp and who he was.

So | hope | could build a little bit of bridge from this wonderful personality of Sepp towards
the Hamburg organization human study that would not be the same as it is today without his
strong impact on all of us within Human Study we are real small organization with him
powered us with his advice and giving us directions in the first place from the very early days
until his last day when he really gave all his expertise and support to us in many ways. So
now looking a little bit into the organization Human Study, | already shared with you that |
am | founded this organization in 2005 is the main focused to builded education of
opportunity for listed are already on the job but had no opportunity to access formal education
otherwise because for many practitioners the reality is that they cannot leave their job because
they are they have to treat patients on going because of the overwhelming need in their
contacts and they have to feed their families and support themselves. So we’ve non profit
organization and international NGO if you want our specialty lives in the Blended learning
education for Prosthetics and Orthotics and professor Serap already mentioned in her
introduction and ISPO recognized program. So what is driving us the saved reality that we
have a huge number of people in need around the world according to WHO. Only 20% of the
people in need of a prosthetic orthotic another assistive technology let’s stay on prosthetics-
orthotics only 20% appropriate access to the services they need 80% of 8 out of 10. Do not
find appropriate service when they need a prosthesis and orthotic device which is a huge
drama, which is a huge problem for this most vulnerable part of a every society where is
WHO again states half percent of conservative number. in many contexts that we are working
the number is much higher sometimes won’t even be on population is in dire need of
Prosthetics and Orthotics services so you can imagine in only 80% of these people had access
to services then Sandra Sexton already pointed the lack of infrastructure but another obstacle
no services are available obviously also the lack of trained professionals around the world
and here is where we coming very many people try to provide services even without having
the appropriate training and education level to do so and sometimes the results are very
questionable for the people who need these services and he Blended learning format where
we try to address those people who are already actively on the job to keep them on the job in
to provide the education alongside their daily work in your trades.

All of the information the problem statement | made you are free to read in to recall this
information on The who web page. They have published these standards for Prosthetics and
Orthotics on behalf of who back in 2017 that was quite recent up-to-date information it as
your students and at the beginning of the career most of you feeling my to feel encouraged
to look up the standards provided by the who for so you learn more about the global
perspective when it comes to services and education on a global scale P&O.
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So not know acknowledging the huge problem we face around the world becomes to P&O.
Education and services infrastructure what’s the solution would we were looking for was a
solution that is flexible cost-effective and what’s the forecast take me to dealing with the
people that are already on the job when we were coming up with is the Blended distance
learning as we call it and for the moment of fortunately | have to say unfortunately we are
the only organization, ISPO credit organization that is provide in this type educational model
for the practitioners.

What is Blended learning? Blended learning we consider for us over the past 15 years as we
have developed as a three-way blend and it’s the online which is not simple but it’s not new
to anybody especially coronavirus make us giving a push now as we were forced to use more
and more of a sharing knowledge. And but the online part is to be easy for the academic, but
the onside the clinical Hands-On skills training and the third blend is the advantage that our
product is our students are in the job on a daily basis. To provide the overview the online is
the academics multimedia interactive application of academic content then its the clinical
work hands on site with the students at the and their facilities and it’s the application of
knowledge and the feedback we get from there working routine once they have applied the
lessons learned during the daily working receive the routines that they bring back to the
classroom. Is three-way plant on the online is clear that we have the only site workshops to
clinical training is very important for us that we deal with real patients and they’re very
environment Hands-On and small group and we always make sure that we sent out two
Experts of the very subject that you’re trying to demonstrate a lecture to train and students
onsite. Okay so we have three levels of Education in this Blended learning format available
the foundation is for everybody for all the development where we have a set of specialized
courses that we offer under the label of skull skull stands for specialized courses in Orthotics
and Prosthetics this is Blended learning again but condensed to one specific subjects so for
prosthetics for Upper Limb or is the treatment of spinal deformities, or the treatment low
limb Orthotics for CP children. Your name it there’s a whole set of subjects that we offer in
the format of specialized courses to all the practitioners who would like to get a additional
imput to that many subject, it’s again online one side and then we can follow up. We’re than
the participants can bring in case presentation to the classroom to showcase effect results of
the learning curve that they have experience with this program. So that is it. In short. 6 weeks
theory, 1 week 10 days hand on side hands and follow up on specific topics its multilingual
and in very different languages providing all around the world. That is the foundation and
then the next level of Education we have the associate program for practitioners on the job
associate level is a 5 semester program and Professor Serap knows this of very well because
we have been collaborating with an associative program fellows from Syria the program,
back then its a 5 semester program for all the important disciplines of Prosthetics and
Orthotics. Its around 100 ECTS, its rounded out 2970 hours. Then we have also upgrade from
associate-level to professional level in a program that at least given to bachelor degree which
is an additional six semester Blended learning another close to 4,000 hours of effort for the
students in a three year in the 6 semester process to reach ISPO professional-level bachelor
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degree without university. What it means to talk about ISPO standards and Professor Serap
is the ISPO president of Turkey so feel free to go on the ISPO website page for look up to
ISPO education standards they are published in 2019. And we are applying this Blended
learning program around World very many countries you can see this on the world map where
we had our impact in more than 20 countries on four continents successfully applied
programs on all the three levels turkey is amongst them as you can see as I’ve already
mentioned that we have the opportunity to work with Ankara University in the past. So thank
you very much I hope that was a little bit of interest for you to see that there’s an alternative
education model that applies for our practitioners that are on the job and not leave their job
to join a full-time on-site program which is not always possible for our police around the
world and please keep me in your heart and your memory my name and Mr. Sepp Heim.

*This text has been transcribed by Sude BULUT, a first year student at Ankara University
Faculty of Health Sciences, Department of Prosthetics and Orthotics, with reference to
congress records.
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Assoc. Prof. Dr. Zia Ur REHMAN

Pakistan Institute of Prosthetic and Orthotic Sciences
Assistant Professor

ziargh@gmail.com

Different Modules in Prosthetics and Orthotics Training and
Accreditation

PIPOS was established in 1981 under bilateral assistance co-operation program between
Pakistan and Germany and has transitioned into a center of Excellence awarding Bachelor in
Prosthetic & Orthotic (Hon) degree from Khyber Medical University (KMU). PIPOS is a
non-profit making autonomous institute in the public sector, globally Accredited by
International Society for Prosthetics & Orthotics (ISPO). PIPOS is committed to provide high
quality patient services. For this purpose institute maintains a Model Production Centre
providing assessment, consultation and rehabilitation services to thousands of patients
annually. Each year more than 6000 physically disabled patients including amputees are
fitted with prostheses (artificial limbs) & Orthoses (supports).

1. Uluslararasi Protez Ortez Ogrenci Kongresi Mayis 2021



Objectives of PIPOS

+  Educate and train persons in prosthetics and orthotics research and rehabilitation services
and subject to any law for the time being in force, coordinate with universities and
organization of national and international repute in the field of prosthetics and orthotics.

«  Develop training and educational facilities for under-graduate and post graduate students
in prosthetic and orthotic sciences and arrange conduct of examination, with the approval
of the Board, through national/international examining institute recognized by
government.

»  Manage the administration and development of its affairs in a befitting manner.

+ Maintain a patient care center and provide treatment and rehabilitation services to the
needy on the basis of internationally accepted standards

» Develop and regulate the establishment of center both in public and private sectors
providing artificial limbs and related facilities in the field of prosthetics and orthotics
with view to maintaining high standards of services provided to the patient.

PRSP (PIPOS Rehabilitation Services Program)

One of the Major component of rehabilitation and support services is assistive devices which
often provide the first step to ensure the people with disabilities are equal member of the
society. Among the assistive devices, Prostheses and Orthoses are required by the majority
of the persons with physical disabilities.

Since Rehabilitation services are lacking in all over Pakistan, and provided that no other
governmental or non-governmental agency are currently involved in the provision of these
services, there is a clear indication for the establishment of these services with an objective
to make them full autonomy and complete integration in the local health system. Realizing,
this situation PIPOS has commenced a programme with a name of PIPOS Rehabilitation
Services Program (PRSP) with the following objectives;

»  Administrative and financial supervision of prosthetic and orthotic rehabilitation centers
established under the umbrella of PRSP.

»  Adequate resource building both financial and intellectual for the efficient management
of PRSP centers.

» Planning and development of new prosthetic and orthotic centers at provincial and
national level

» Advocacy and marketing of prosthetic & orthotic services both in private and public
Sector

»  Ensuring sustainability of Established centers

PRSP encompasses of 13 rehabilitation centres in the following cities of Khyber
Pakhtunkhwa & AJK:

« PRSP Peshawar
« DHQ Saidu Sharif (Swat)
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+« DHQ Bannu
»  Mufti Mehmood Memorial Hospital DI Khan
+ DHQ Bunner

+ DHQ Timergara

»  DHQ Hospital Hangu

»  DHQ Hospital Mardan

»  DHQ Hospital Swabi
+  BHU Shawal Najaf, Balakot
+« DHQ Batagram
+ DHQ Besham

+  DHQ Hospital Bagh (AJK)

Each of the centre provides rehabilitation services which include: P&O services (production
of prosthetic and orthotic devices as well as repair/ maintenance of these devices) and
physiotherapy (for all patients in need of physiotherapy).

Each centre is well equipped and run by a qualified team of certified Prosthetist, Orthotist
and Physiotherapist.

SEMESTER | Course code NAME OF COURSE CREDITS*
FIRST
RSC-601 English | 3(3+0)
RSC-602 Introduction to Computer 3(2+1)
BPO- 603 Workshop Technology (University Option) | 2(1+1)
BPO- 604 Physiology 3(3+0)
BPO- 608 Anatomy | 3(2+1)
BPO-610 Applied Prosthetics & Orthotics | 4(1+3)
18
SECOND RSC- 611 English 11 3(3+0)
RSC- 612 Islamic Studies /Ethics 2(2+0)
BPO -614 Material Science 2(2+0)
BPO-615 Pathology | 3(3+0)
BPO- 617 Anatomy I 3(2+1)
BPO -620 Applied Prosthetics & Orthotics 1l 4(1+3)
17
THIRD BPO- 621 English 111 3(3+0)
BPO -623 Mathematics 2(2+0)
BPO -624 Mechanics 2(2+0)
BPO- 625 Electro-technology 3(3+0)
BPO- 626 Pathology Il 3(3+0)
BPO-627 Applied Prosthetics & Orthotics 111 4(1+3)
17
FOURTH RSC- 631 Behavioural ~ sciences  (Psychiatry & | 3(2+1)
Psychology)
BPO- 632 Physical Medicine & Rehabilitation 3(2+1)
RSC-634 Biomechanics | 3(3+0)
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BPO- 635 Clinical Studies 3(2+1)
BPO-636 Bio statistics | 2(2+0)
BPO-639 Applied Prosthetics and Orthotics 1V 4(1+3)
18
FIFTH RSC- 641 Pakistan Studies 2(2+0)
BPO- 642 Clinical Orthopaedics 3(2+1)
BPO- 643 Workshop Management 3(3+0)
BPO- 646 Biomechanics 1l 3(3+0)
RSC- 648 Bio statistics 11 2(1+1)
BPO- 649 Applied Prosthetics & Orthotics V 4(1+3)
17
SIXTH
BPO- 651 Evidence Based Practice 3(2+1)
BPO -652 Basic Medicine & Radiology 3(2+1)
BPO- 653 Technical Drawing/CAD 3(2+1)
BPO -654 Interdisciplinary Practice 2(1+1)
RSC -658 Scientific Inquiry & Research Methodology | 3(3+0)
BPO -659 Applied Prosthetics & Orthotics VI 4(1+3)
18
SEVENTH | BPO -661 Orthotics Clinical Practice | 4(1+3)
BPO -662 Prosthetics Clinical Practice | 4(1+3)
BPO-664 Foot Care (Diabetic/Neuropathic Foot) 3(3+0)
BPO- 665 Advanced Orthotics 3(2+1)
BPO- 668 Research Project | 3(3+0)
17
EIGHTH BPO- 671 Orthotics Clinical Practice 11 4(1+3)
BPO- 672 Prosthetics Clinical Practice Il 4(1+3)
BPO- 674 Motion Analysis 3(3+0)
BPO- 675 Advanced Prosthetics 3(2+1)
BPO- 699 Research Project |1 3(3+0)
17
TOTAL 139

Clinical placement Semester VII &VIII
Objectives:

«  To expose the students to the patients in a real clinical environment.

«  To evaluate the quality of skills learned by the students.

«  To improve the quality of P&Os services provided to the persons with disabilities.

»  To provide feedback to the school on the standards of teaching for improvement in the
curriculum and teaching methodology

PIPOS Response to COVID 19 Pandemic

The first COVID 19 case was confirmed on 26 February 2020, in Pakistan. Since then the
number of cases are increasing day by day.
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» As per directive of Government of Pakistan PIPOS suspended all Academic activities
from 14th March 2020 in response to COVID 19.

«  Practical classes (P&O practice were postponed)

«  Online classes were started for theoretical subject

»+ COVID 19 SOPs were strictly observed.

»  Students were called for examination only strictly following Govt SOPs for COVID 19.
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OP Lecturer Alireza VASEFNIA

Ankara University, Faculty of Health Sciences

Department of Prosthetics and Orthotics, Guest Lecturer

alireza.vasefnia@gmail.com

Iranian Prosthetics and Orthotics Standards: Conditions of
Service, Education, Quality, and the Impact of the Pandemic on
Standards

I would like to start my presentation by taking you to walk through some of the significant
events that were in fact the kernel of Iranian P&O (Prosthetics and Orthotics) lifespan while
ignored by its national association authorities and practitioners.

Obviously, it concerns some steps in the process of professionalization of Prosthetics and
Orthotics from handicraft to P&O as a science. As a byproduct of orthopedics, P&O followed
the timeline orthopedics surgery. And, Iranian P&O professionalization of Iranian P&O is no
exception to this rule.

So the profession has been commenced in 1950 with the practice of craftsmen in three major
cities of the country: Mashad, Tabriz, and Tehran.
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Since the number of the disabled soared and/or the government cared more about public
health; dozens of military tranees have been sent to USA in 1958 for learning how to make
P&Os. However, after a short period time, due to the lack of sufficient modern expertise and
little information on anatomy, physiology and biomechanics, they were unable to continue
their activities.

The modern history of Iranian P&O though starts with the efforts of Mr. Martik DerAvansian,
an Ethiopian immigrant (with the collaboration of WHQ) for training craftsmen of the
national Red Cross in 1962; and Dr. Masssud Kanzi, as an academician of Iran Medical
Sciences University in 1977.

So, the very first academic education in the field commenced having 2-year program in 1982.
The Rehabilitation Faculty of IMSU continued the education of the graduates with BSc, MSc,
PhD degrees on after another.

Nowadays, the Iranian P&O education continues as the list:

« IUMS Iran Medical Sciences University
Rehabilitation School

Established in 1977 and accepted students in 1982
Current P&O programs in BSc., MSc., PhD degrees

»  University of Social Welfare and Rehabilitation Sciences
Rehabilitation School

Established in 1995
Current P&O programs in BSc., MSc., PhD degrees

« IUMS Isfahan University of Medical Sciences
Rehabilitation School

The undergraduate level in 1994
The graduate level in 2010
Current P&O programs in BSc., MSc., PhD degrees

« |.R.Iran Red Crescent Society

Institute of Applied Science Prosthetics and Orthotics Education
38 Active P&O Centers & 36 Comprehensive Rehabilitation centers

Current P&O program in BSc degree
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+  Hamadan University of Medical Sciences

Faculty of Rehabilitation
Established in June 2016
Current P&O programs in BSc degree

The National Society of Prosthetics and Orthotics is the body of scientific as well as
regulations and accreditation in every country. | wish this was the case about Iranian National
Society.

Let us have a look on the scientific activities of the National Society:

Publishing four Journals (the first quarterly discontinued. Right now they have 3 professional
Journals)

Online services for the members (e.g. Webinars)

2 International Congresses

13 National Congresses

Technical Workshops

I always encouraged my students to think systematically facing with problems.

So let have a practical sample to do so in P&O system: What forces drive the P&O System
forward?

Since, the ultimate goal of P&O education is no more than training skillful and competent
CPOs for providing the best possible service for the beneficiaries through the EBP, client-
cantered and Value-based services protocols, we put the patient in the center of the system.

According to Dr. Andy Grove (CEO of Intel): the problem in such a system starts when on
of the forces really grows out of bound and so big that it could distort the system.
Unfortunately, the P&O practice in Iran as well as most the developing countries, has been
distorted.

« History
a. Why history of P&O should be important?

b. Edmund Burke replied this question: 'Those who don't know history are doomed to repeat
it.

c. The important lesson here is to learn from the past so that we do not repeat their mistakes
while improving their righteous deeds.
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d. The point is that, to follow the steps of the international model, they neither nationalized
the model nor they really have learnt from mistakes.

«  Education

I have already talked about P&O Schools in Iran.

a. Starting an educational program in a country is a starting point. However, rendering high
quality is mandatory to graduate skillful technicians and practitioners. The main equation is
rising from the term of HQ though. What HQ/Best practice means in developing countries
(WHO standards in P&QO) and what is difference in between Best practice of the developing
and the developed countries? If you want to set the bars high, what is your reference point,
you should be aware of.

b. I believe P&O education in Iran was in rush of having Masters and PHD in the field even
before most the developed countries.

c. From list of long reasons, | would like to point out the finite mindset of Technician-
Clinician comparison. The 4-yrs graduates of the academic education did not have enough
skills comparing themselves with the technicians who had their hand in job while have not
had any academic background (please notice the terminology difference that
Prosthetic/Orthotic Technician (POT) in Iran is the term they are using for craftsmen without
any academic background while the term is in use for graduates of 2-yrs program like in other
countries).

d. So, all in all, the status quo is to establish institutions and systems to solve the problems in
the short-time (no vision for having long-term solutions).

* Industry

a. We can’t see any P&O industry in Iran, which could put forward a significant portfolio in
the region and/or the world. Let me ask you: How many of you know/ or ever bought any
P&O component from and Iranian Company?! So, you answered the question by yourselves.

» Regulations

a. When you don’t have a national society body responsible for protecting your righteous
rights, with legal power to provide credentialing, certification, continuing education, and etc.
why should pay annual fee for such a society. Unfortunately, this is case in Iranian P&O
Scientific Society: Voluntary membership with no Legal rights to protect the members or the
field.

b. Since they are aware of their incapability in doing their responsibilities, they named their
society “scientific” just to deal with national or international congresses and once in a while,
some seminars/webinars which have no impact on the clinical practice as the interviewed
members pointed out.
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«  Patients:

Apparently, the patient should be the kernel of the system/practice as well as the
multidisciplinary team. However, as Sadi Shirazi, the great poet of the ancient Iran said: .All's
well that ends well

P&O Practice (Paramedical Workforce Plan)
There is no residency program in the country for P&O graduates
Scope of Practice

The scope of the P&O practice in Iran is confused and controversial for P&O students,
practitioners, and the lecturers.

The borderline in between disciplines such as Biomedical Engineering, Prosthetics and
Orthotics, occupational therapy, Physical Education and Physiotherapy is fuzzy and vague.
It is the endless topic of the social media groups like instagram and telegram.

The second hot topic of such groups is the scope of practice of different levels of education
in P&O.

Why such issues are important to mention here? For two reasons:

«  This the case of the status quo in most of developing countries (and | believe is going to
be the Turkish P&O field in the near future)
+ To learn from the past, and not to repeat it

The impact of Covid-19 Pandemic Impact on Iranian P&O field

1.5 years passed since the initiation of the pandemic. Yet, the reaction of the P&O society
resembles the amputee psychological adaptation process ranging from denial to depression,
rarely acceptance of the reality. Some even did not grasp the gravity of the situation. Others

are dreaming it is going to be over in the next month, having no plan to improve the quality
of the service.

The reality is: Corona Virus is not the first human history pandemic, and won’t be the last.

Our field is already involved with imperative pandemics like as obesity, diabetes. However,
the recent pandemic has two very important features: urgency and uncertainty.

That was a wakeup call to postulate how fragile our systems (education, health, and
economics) are.

I have interviewed with some of Iranian P&O colleagues in this regard:

And categorized their responses under three different sectors: teaching, research, and
education.
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Education
Teaching

+  What kind of changes you have made in education during the pandemic process?
»  They are following the rule of online learning as much as possible

»  System Used for online learning: Adobe Contact

»  The physical presence in the classroom has been eliminated

«  Corona has reduced the quality of P&O education to its minimum

*  Mpyoelectric Hand Practical unit for Master’s Program postponed for 6 months

+ Exams

«  Online

« Non-confirmation of exam validity and correctness

Lecturers

+  Unable to demonstrate the appliances even in theoretical classes

» Unable to run practical courses and units

»  One lecturer was optimist about the status quo findings:

»  Online learning could be useful for some theoretical subjects even after it is over
+ It was Limited commuting

Students

+  Student gathering in the dormitory are sometimes getting sick because of pandemic rules
abandonment

«  The students faced many problems with the internship programs

»  During Pandemic Peaks, Lockdown make the problems worse

»  The practical units have been virtually eliminated

= There is no necessary infrastructure

* %50 of the virtual class content unclear because of connection problems. Fortunately,
the students could have access to the recorded files of the online learning system

Research
Service

+  Decrease in the number of referrals *(%90) in elective cases

»  Reduction of 80% of patients generally

»  No referral for a prosthesis for a year in some centers

» Out of 170 active P&O clinics in Tehran, 70 clinics have been closed (according to
interviewers)

«  The income of most private clinics has been reduced to a problematic level, leading some
of them to bankruptcy

Message for students to take home

«  Work hard to get the enough skills for providing the services according to the
international guidelines
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+  Set your bras high (in Education, Practice, and Patient Care)

«  Every few months learn a new skill. Because, the technology disruption is not going to
wait for you. You have to catch up with. e.g. CAD-CAM, 3D Printing technologies

«  Provide yourself the tools you need: English language, and computer science skills

The text prepared to say goodbye but did not have a chance to be expressed
Dear Students,
The event provided an opportunity to you to:

«  Present your works, no matter the quality of the studies

«  Understand that no Pandemic could restrict the motivated individuals

«  Be familiar with the current and novel trends of you field of study

«  Get to know the Turkish P&O events and elites

+  Get a futuristic vision about where the P&O is heading

»  Use virtual technology to move on. And, the last but least:

» No matter how the pandemic shocked the society, education, health, and economic
systems; we should “Never Give Up and Move On”

Presentation closing quote from Neil deGrasse Tyson
(American astrophysicist, planetary scientist, author, and science communicator)

“One of the great challenges in life is knowing enough to think you're right but not enough
to know you're wrong”

"Hayattaki en bilyiik zorluklardan biri, hakli oldugunu diisiinecek kadar bilmek ama haksiz
oldugunu bilemeyecek kadar bilmektir."
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Different Modules and Accreditation in Prosthetics and Orthotics
Education in Turkey,
Benefits and Harms to the Prosthetics and Orthotics Education of
Pandemic Process

There are 7 universities that train Prosthetists & Orthotists and provide education at the
undergraduate level (4 State Universities, 3 Private Universities) and 20 Universities that
provide education at associate degree level and train Assistant Prosthetist-Orthotists in
Turkey (10 State Universities, 10 Private Universities)!. There is no training accredited by
ISPO. Council of Higher Education (COHE) is responsible for the planning, coordination,
govermance an supervision of higher education in Turkey. The Faculty of Health Sciences
of Ankara University, Prosthetics and Orthotics Department was established in 2018. It is the
first state university 2.
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Purpose of the Orthotic Prosthetics program; To provide the foundation of Prosthetics and
Orthotics discipline in the country. Intended to provide undergraduate education in Orthotics
and Prosthetics, which is classified as Category 1 in the International Society for Prosthetic
and Orthotics (ISPO) classification 3. Graduated prosthetist-orthotists who contribute to
university and industry cooperation and has a high adaptation to multidisciplinary
orientation, innovative, potential inventions and added value in Prosthetics and Orthotics
Science. We have expected from 'Prosthetist-Orthotist’; to benefit from orthotics and
prosthetics technological products in health-enhancing and protective applications for the
physically disabled, and to make new and original designs. The ability to use Prosthetic-
Orthotic information and communication technologies. Contributing to the quality of life by
making robotic, electronic, and control systems technology suitable for the use of individuals
with reduced or lost functions. They are expected to be used in Orthotics-Prosthetics
education by adapting and developing existing educational technologies. Turkey has been a
full member of the Bologna Process / European Higher Education Area since 2001. To guide
the determination of objectives and content of the course, learning outcomes, a relation of
learning outcomes and qualifications, measurement and assessment methods, workload
(ECTS), and resources of courses, all this information about the Prosthetics and Orthotics
Department are registered in the Bologna system. In order to graduate from Prosthetics-
Orthotics Undergraduate Program, it is necessary to succeed in the program courses, to
complete the project and 171 credits. The minimum number of ECTS credits required for
graduation is 240. It is also mandatory for the students to complete their compulsory
internship in a specified duration and quality. Those who graduate from the program are
given the title of 'Prosthetist-Orthotist' 4.

Before Covid-19 time we had already quite well-established run the classes, in theory, and
practical sessions as ISPO requires. Face-to-face learning has various advantages over
teachers and students, 60% of the curriculum is practical professional practice courses, It is
practiced in the P&O laboratory. In our department, a theoretical lesson of each module is
done and students do their application in the laboratory. The exams for practical lessons are
made by a committee of lecturers. Due to the Covid-19 Virus epidemic in the world and in
our country, there are some points that individuals who continue their working lives should
pay attention to. The rules that should be observed by those working in the field of P&O
have been published by ISPO. To reduce the risk of COVID-19 spread, emerging protocols
are advising for less physician-patient contact, shortening the contact time, and keeping a
safe distance. It is recommended that unnecessary casting of patients is avoided and that
alternative methods be used. Three-dimensional scanning and CAT-CAM technologies are
one such method. Our students made their designs in P&O practice lessons using CAT-CAM.
Some modifications have been made for practical lessons; lecture and discussion (online
live), assessment task: draw landmarks on a family member, take photos/video and email or
upload to platform, design in P&O practice lessons using CAT-CAM. Prosthesis and orthosis
production continued in the laboratory in accordance with mask-distance-hygiene rules
during Covid-19. Patient evaluation and training continued on the zoom. We performed
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online with video and photos, shared them with our students. In general, the difficulties we
face during online education during the pandemic period. E-learning provides theoretical and
training-related practical sessions, but the students cannot apply their knowledge to real
models. In addition to, lack of video materials specific to teaching purposes (casting,
rectification...) and electronic P&O-specific reading materials. Blended learning could be an
alternative method, however, new technological applications need to be added. Such as
simulation programs, artificial intelligence, computer or mobile phone applicatication for
practical lessons, virtual patient evaluation, and rehabilitation programs.

References
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Teamwork & Communication in Prosthetics-Orthotics Education

In the last 20 years, the modern health care system has become complex and is delivered by
teams that specialized with a range of different health care professionals working together
from different disciplines. Although there is no definitively accepted terminology regarding
the team in the field of health, team can be defined as a small group of people who work
together to achieve a common goal and have complementary skills and are mutually
responsible for the performance results that will emerge. When talking about teamwork, the
terms such as interdisciplinary, multidisciplinary, transdisciplinary should also be used
correctly.1 Ponte et. al. described the multidisciplinary studies as ‘involve several different
academic disciplines researching one theme or problem but with multiple disciplinary
goals’.2 The multidisciplinary team allows for each discipline to independently contribute its
own expertise to an individual patient’s care. Interdisciplinary team refers to a team whose
members (nursing, medicine, psychology, etc.) work together and communicate closely to
optimize care of the patient. Interprofessionalism is the practice of working with practitioners

1. Uluslararast Protez-Ortez Ogrenci Kongresi May1s 2021



from different disciplines as well as the patient/family in a collaborative relationship to
deliver coordinated healthcare.3 Reeves et. al. defined the interprofessional teamwork in
2018: ‘this form of practice encompassed a number of core elements such as shared team
identity, clarity, independence, integration and shared responsibility.4 Effective teamwork
and communication are the key elements of best patient care. Failures in inter-professional
teamwork and communication cause problems in patient care, as well as stress, tension and
ineffectiveness of staff. Salas suggested a model that compromised 5 dimensions for the
effective teams5:

+  Team leadership

»  Mutual performance monitoring
«  Backup behavior

« Adaptability

»  Team orientation.

All the elements of this model are coordinated by the basic mechanisms of mutual trust,
effective communication skills and shared mental processing. The responsibilities of the head
of the team are not only task coordination and planning, but also the development and
motivation, and creating a positive atmosphere and effective conflict resolution. The
willingness to consider the ideas and perspectives of others for successful teamwork, and the
belief that the goals of the team are more important than the goals of the individual, which
must align with what is best for the patient. Another crucial requirement for effective team
performance is sharing of information among team members. Team members need to learn
how to work together cooperatively and to communicate with one another meaningfully and
to make good health care decisions together. Considering the above-mentioned features, the
team can be defined as being 'ON THE SAME PAGE'.

Team members need to learn how to work together cooperatively and how to communicate
with one another meaningfully and how to make good health care decisions together.

The challenges of interprofessional teamwork and communication in healthcare has been
documented into 3 fields: educational, psychological and organizational.

Each professional group has different educational programmes in terms of the content,
structure and timing of information transfer, and must understand the role and priorities of
other groups. Education for health professionals remains largely discipline-specific with
minimal interaction between healthcare disciplines. For example, while patient-doctor
communication takes place predominantly in medical curriculum, communication training
with other team members takes little or no place in many programs. This situation is similar
to the training of other health professionals. Few healthcare professionals receive specific
training in teamwork requirements. 6 Professional identity development as a doctor or nurse
or physiotherapist is heavily involved in the undergraduate training. While professional
identity is important, this often creates a distinction between ‘us and others’, causing him to
see own group and own work as more important or prioritized and to care less about the work
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of other groups. This situation is called ‘tribal phenomenon’ in professional life. Another
psychological issue is the communication barrier caused by the hierarchical working order in
professional life. The team leader should ensure the use and development of effective
communication skills with a democratic approach by considering team dynamics.

The architectural and organizational factors of hospitals act as barriers to information sharing
and communication within hospitals. Even if staff know what type of communication is
required, a setting may not be suitable for doing so. In this case, it is necessary to try to find
suitable alternatives such as telemedicine. In addition, private practices find the team
approach to patient care more challenging for various reasons.

Weller et.al. proposed a seven critical actions for effective team communication skills in
health care &7%:

«  Teach effective communication strategies

«  Train teams together

«  Train teams using simulation

«  Define inclusive teams

»  Create democratic teams

+  Support teamwork with protocols and procedures

»  Develop an organizational culture supporting healthcare teams.

There is some good teamwork example in many areas of medicine that can produce greater
effect than the sum of individual efforts. This situation is clearly observed in the field of
physical and rehabilitation medicine (PMR) where the work of different specialists and
professions combines to direct treatment toward the patient-specific goals.® A typical
rehabilitation team may compromise these professionals: PMR specialist, rehabilitation
nurse, physiotherapist, occupational therapist, speech and language therapist, clinical
psychologist, social worker, prosthetist and orthotist, other professionals (neurologist,
paediatrician, orthopaedic surgeon, recreational therapist, etc. ). The patient and family are
the core part of the team.

Learning how to improve and enhance communication is a priority for today’s healthcare
teams. Fort his purpose, The International Society for Prosthetics Orthotics Education
Committee established the proficiency in communication skills.10 These are:

»  Express thoughts and ideas effectively and proficiently

»  Demonstrate efficient and appropriate use of electronic media in producing documents

»  Demonstrate accuracy in documentation.

» Complement active listening and verbal communication with appropriate non-verbal
signs.

« Demonstrate effective and appropriate use of available technology in various
communications

» Demonstrate the ability to document in accordance with professional standards in
compliance with legal and funding requirements.
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+  Demonstrate the ability to document the compliance with the data protection, copyright,
and privacy law.

« Demonstrate the ability for clinical communications by effectively sharing and
interacting with others across the continuum of care. 10

We know that collaborative work improves patient outcomes and reduces costs. In order for
this teamwork culture to be established, we must all make a joint effort at all levels, both in
education and professional life.
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Sizlere Fizyoterapist gozliyle protez ortezde ekip calismasi ve protez ortez egitiminde
iletisimden bahsedecegim. Oncelikle kisaca sunu akisina bakalim. Ilk olarak Fizyoterapi
nedir, disiplinleri, takim ¢aligmasi ve protez-ortez egitimde fizyoterapist olmak. Alanimizin
en biiyiik ve yetkin kurulusu olan World Physiotherapy tanimlamasinda “fizyoterapistler
maksimum hareket ve fonksiyonu gelistiren, siirdiiren ve restore eden profesyonellerdir”
diyor. Hareket ve fonksiyon; yas, yaralanma hastalik gibi durumlar karsisinda etkilendiginde
insanlarin yaglanmanin herhangi bir asamasinda hayatlarina girebilirler. Aslinda bu
tamimlamalara baktigimizda protez-ortez alaminda calisan neredeyse tiim disiplinleri de
tanimlamaktadir. Bir prostetist ortotist, protez ortez teknikeri, ortopedist, nérolog gibi
profesyoneller bu tanimlamayr kismen ya da ¢ogunlukla karsiladigini goriiyoruz.
Giintimiizde belirli bir alanda 6zellesmek artik kaginilmaz hale gelmistir. Fizyoterapinin ana
bilim dallarina baktigimizda Ortopedik Rehabilitasyon, Norolojik Rehabilitasyon gibi bir¢ok
bilim dalinin oldugunu goriiyoruz. Protez-ortez rehabilitasyonun burada en Onemli
6zelliklerinden biri saydigimiz tiim bu bilim dallarinin alanina giren hastalarin ayn1 zamanda
protez-ortez ihtiyacinin olmasidir. Yani bu alanda ¢alisan birey ¢ok genis yelpazede hasta ile
kargilagmaktadir. Bu hem zenginlik hem de alanin zorlugunun bir gostergesidir. Yine World
Physiotherapy’e gore tedavi yaklasimlarina baktigimizda alanin en 6nemli ve biiyiik silahi
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terapatik egzersiz goriiyoruz. Protez ortez ve yardimci cihazlarin hastaya uygun olaninin
segilmesi ve uygulanmasi, yine bu siirecte 6nemli olan konulardan biri de koordinasyon
iletisim ve dokiimantasyon oldugunu goriiyoruz. Aslinda tiim bu tanimlamalar fizyoterapistin
ekip igerisindeki roliinii de tanimliyor. Cogu zaman tek ve basit bir yol olmuyor. Siire¢
komplike ve ¢ok etkenli olarak karsimiza ¢ikiyor. Bazen de hastanin bir¢ok saglik sorunu bir
arada olabiliyor. Bu kosullar altinda farkli disiplinlerin bir arada olmasi kosullar1 tekrar
gozden gegirip farkli bir agidan bakmamizi saglayabilir. Bu ¢ok sik gérdiigiimiiz ama zaman
zaman g6z ardi edilebilen bir durum. Her hasta hepimizin merkezinde, odak noktamiz.
Cevresinde hastanin sorumlulugunu beraberce alan profesyoneller ve hastanin ailesi. Protez
Ortez rehabilitasyonunda kisisellestirilmis fonksiyonel hedefler ve bireye 6zel egzersiz
programi temel stratejilerimizdendir. Hep altini ¢izmek istedigim terapatik egzersiz en temel
ajammuzdir. Burada egzersizin kanita dayali faydalarmin bir kismimi gériiyoruz. Ornek olarak
bir vaskiiler transfemoral amputede yiiriiyiis sirasindaki enerji ihtiyact %100 artmaktadir. Bu
tek basina egzersiz endikasyonudur. Amputasyon ile ilgili kisaca ekip ¢aligmasinin ana
hatlarina deginmek isterim. Travmatik amputasyonlar 6ncesi ekip degerlendirmesi ¢ok
miimkiin degildir. Ancak planli bir ampiitasyonda; Cerrah, cerrahi teknik ve doku iyilesmesi
gibi faktorlerin analizini yapar. Fizyoterapist hastanin fonksiyonel giinlik yasam
aktivitelerinde ve sosyal hayattaki bagimsizligin1 degerlendirir. Prostetist, uygulanabilecek
eklem soket ayak cesitleri icerisinden hastaya uygun olanlarin tanimlanmasi ve ekip ile
paylasir ve sonucunda hasta ile ilgili yol haritas: ¢izilir. Fizyoterapist olarak amputasyon
orneginden yola c¢ikarak ana hatlariyla fizyoterapi programini Ozetleyecek olursak
preprostatik donemde 6dem ve agr1 kontrolii, egzersiz, mobilizasyon, duyu restorasyonu,
prostetik donemde ise bu uygulamalara ek olarak yiiriiylis bozukluklart tespiti ve bunun
rehabilitasyon siirecine adaptasyonu olarak genel hatlarin1 ¢izebiliriz. Protez-ortez
egitiminde ne yapiyoruza gelecek olursak alanda ¢alisan her bir meslek grubunun protez-
ortez dgrencilerine farkli bakis acis1 kazandirdigini diisiiniiyorum. Bir hastanin kas-iskelet
sisteminin degerlendirilmesi protez-ortez {iretiminin aslinda ilk basamagidir ve burada
gozden kagiracaklarimiz sonraki siiregte hata yapmaniza sebep olabilir. Palpasyon ile
referans anatomik bolgelerin tespiti bu bdlgelerden alinan dSlgiileri ve isaretlemelerin
dogrulugu bakimdan dnemlidir ve egitimde bunlari 6grencilerimize detaylariyla anlatiyoruz.
Bir ortez ya da protezin liretimindeki basamaklarda bir¢ok disiplinin ana ¢aligma konularini
barindiran kisimlar vardir. Degerlendirme, palpasyon konular1 fizyoterapiye ¢ok yakin iken
malzeme ve iiretim konularinin mithendislik alanina yakin oldugunu gériiyoruz. Bir hastanin
protez-ortez iiretim siirecinde tlim ekibin hasta cihazi ilk denedigi anda gérmesi ve goriis
bildirmesinin ¢ok degerli oldugunu diisiiniiyorum. Bu sayede yiiriiylis bozuklugu tespiti
cihazin uyumu gibi konularda ¢ok hizl1 ¢ziim iiretilebilecektir. Ogrencilerimize protez veya
orteze karar verirken en dnemli yol gostericinin kanita dayali bilgiler oldugunu anlatiyoruz.
Klinik deneyim, bireyin kosullari, ¢evresel faktorlerin de mutlaka karar verme siirecine dahil
edilmesini belirtiyoruz. Eger etyoloji bilinmiyorsa, protez-ortez kullanimi ile bulgular ortaya
cikiyor ya da artiyorsa, ani viicut agirligi degisimleri, mevcut kosullar ile uyumsuz agri,
zamanla artan hacim varsa mutlaka dikkatli olmamiz gerektigini soyliiyoruz. Ozellikle
fizyoterapist olarak hasta iletisimin ¢ok 6nemli oldugunu ve sdylediklerimizin bireyde nasil
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karsilik buldugunu da diisiinmemiz gerektigini egitimlerimiz de anlatiyoruz. Protez-ortez
multidisipliner bir alandir. Bu alanda g¢alisan profesyoneller mutlaka &zellesmelidirler.
Koordinasyon, yakin ¢alisma ve iletisim ¢ok dnemlidir. Protez-ortez egitiminde alandaki tiim
profesyoneller dgrencilere tanitilmalidirlar. Ekip olarak yurt i¢inde ve yurt disinda bir ¢ok
egitim verdik ve egitim aldik hep birlikte 6grenmeye devam ediyoruz.

I will talk about teamwork in P&O and communication in P&O education from the
perspective of a physiotherapist. First, let's take a brief look at the presentation flow. First of
all, what is Physiotherapy, its disciplines, teamwork, and being a physiotherapist in prosthetic
orthotics training. In the definition of World physiotherapy, the largest and most competent
organization in our field, physiotherapists are Professionals who develop, maintain and
restore maximum movement and function. They can enter people’s lives at any stage of aging
when movement and function are affected by conditions such as age, injury, illness. In fact,
when we look at these definitions, it also defines almost all disciplines working in the field
of P&O. Professionals such as a prosthetist orthotist, prosthetic orthotics technician,
orthopedist, neurolog, partially or mostly meet this definition. Today, specialization in a
certain field has become inevitable. When we look at the main branches of physiotherapy,
we see that there are many branches of science such as orthopedic rehabilitation and
neurological rehabilitation. One of the most important features of prosthetic-orthotic
rehabilitation is that patients who fall into the field of all these branches of science, also need
prosthesis-orthotics. In other words, the individual working in this field encounters a wide
range of patients. This is an indication of both the wealth and the difficulty of the field. Again,
when we look at the treatment approaches according to World physiotherapy, we see the
most important and big weapon of the field is a therapeutic exercise. We see that the selection
and application of the prosthetic orthotic and assistive devices suitable for the patient is one
of the important issues in this process, coordination, communication, and documentation. In
fact, all these definitions also define the role of the physiotherapist in the team. Most of the
time, there is not a single and simple way as it is on the left side. The process is complex and
multi-factorial. Sometimes, the patient may have many health problems together. Under these
conditions, the coexistence of different disciplines may enable us to reconsider the conditions
and look from a different perspective. This is a visual that we see very often but is sometimes
overlooked. Every patient is our focus at the center of all of us. Professionals who take the
responsibility of the patient together in their environment and the patient's family.
Personalized functional goals and individualized exercise programs are among our basic
strategies in prosthetic orthotic rehabilitation. Therapeutic exercise, which I always want to
underline, is our most basic agent. Here we see some of the evidence-based benefits of
exercise. For example, in a vascular transfemoral amputee, the energy requirement during
walking increases by 100%. This is an indication of exercise alone. | would like to briefly
touch on the main lines of teamwork regarding amputation. Team evaluation is not very
possible before traumatic amputations. However, in a planned amputation; the surgeon
analyzes factors such as surgical technique and tissue healing, the physiotherapist evaluates
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the patient's independence in functionality, daily life activities, and social life. A road map is
drawn for the patient as a result of defining the suitable ones among the joint socket foot
types that can be applied to the prosthodontist and sharing them with the team. As a
physiotherapist, if we summarize the physiotherapy program with its main lines, starting
from the example of amputation, we can draw the general lines as edema and pain control in
the preprosthetic period, exercise, mobilization, sensory restoration, and in addition to these
applications in the prosthetic period, the detection of gait disorders and its adaptation to the
Rehabilitation process. When it comes to what we do in prosthesis-orthotics education, |
think that each professional group working in the field gives prosthesis-orthotics students a
different perspective. Evaluation of a patient's musculoskeletal system is actually the first
step of prosthesis-orthosis production, and what we will miss here may cause you to make
mistakes in the next process. Detection of reference anatomical regions by palpation is
important in terms of the accuracy of the measurements and markings taken from these
regions, and we explain them in detail to our students in education. In the steps of the
production of an Orthosis or prosthesis, there are parts that contain the main study subjects
of many disciplines. While evaluation and palpation subjects are very close to physiotherapy,
we see that material and production subjects are close to engineering. | think that it is very
valuable for the whole team to see and comment on the prosthesis-orthosis production
process of a patient the first time the patient tries the device. In this way, it will be possible
to produce very fast solutions for issues such as gait disorders detection and device
compatibility. We tell our students that the most important guide when deciding on a
prosthesis or orthosis is evidence-based information. We state that clinical experience, the
individual's conditions, and environmental factors must be included in the decision-making
process. If the etiology is unknown, symptoms appear or increase with the use of prosthesis-
orthosis, sudden body weight changes, pain incompatible with current conditions, and
increasing volume over time, we say that we should be careful. In particular, as
physiotherapists, we explain in our training that patient communication is very important and
that we should think about how what we say corresponds to the individual. Prosthetic
orthotics is a multidisciplinary field, professionals working in this field must be specialized.
Coordination, close working, and communication are essential. All Professionals in the field
of prosthesis-orthotics education should be introduced to students. As a team, we have given
and received many trainings at home and abroad, we continue to learn together.
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Ankara Universitesi, Saglik Bilimleri Fakiiltesi
Ortez ve Protez Bolumii
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Universitemizin 75. Yilinda diizenlemis oldugumuz uluslararasi ilk dgrenci kongremize
hepiniz hos geldiniz. Kongrede emegi gegen herkese tesekkiirii bir borg bilirken, siz degerli
arkadaslarimizi da aramizda gérmekten onur duyduk. Protez ve Ortez boliimii icinde ¢ok
fazla farkli disiplin muhteva eden bir bdliimdiir. Bu kadar farkli alanin olmasi nedeniyle
bireyler ekip caligmasinda birbirleri ile uyumlu olmak zorundadir. Bugiin sizlerle “ekip
caligmalar1 yaklagimlarina Ortez ve protez perspektifinden bakis” {izerine bir sdylesi
yapacagiz. Ekip calismasi nedir? Neden birlikte caligmaliyiz? Oncelikle bunlardan
bahsetmek istiyorum. Ekip ¢alismasi; etkin bir bigimde hedeflere ulasmak i¢in degisik beceri,
egitim ve gorlise sahip, birbirini tamamlayan roller iistlenen ¢alisanlarin yaratici giiclerini,
emek ve bilgilerini birlestirdikleri en az iki ve daha fazla sayida kisiden olusan gruptur.
Aralarinda etkilesimde bulunarak kurum sorunlarini ¢6zmek igin yaptiklar etkinliklere “ekip
caligmasi” denir. Bu ekip calismasi bizlere ne gibi bir avantaj saglar? Hizli karar alma, hizli
hizmet sunumu, yaraticilik, doyum, motivasyon, mesleki bilgi kazanimi, verimlilik
sayilabilecek en 6nemli avantajlardandir. Bu gibi kisilerle zaten ekip ¢aligmas1 yapamazsiniz.
Yapsaniz bile bu sizi oldukga fazla gereksiz yorar. Bu yiizden ekip ¢aligmas: dnemlidir. Ekip
caligmasi diyoruz ama bizim calisngimiz alan hangi ekip calismasi gesidine giriyor?
Multidisipliner mi? Interdisipliner mi? Transdisipliner mi? Ya da bu sdylenen terimlerin
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kelime anlamlar1 nedir? ilk olarak Transdisiplinerden baslamak istiyorum. Transdisipliner
ekip; disiplinler tistii demektir. Farkli alanlardan ortak bir amag etrafinda alanlara ait sinirlart
asan bir yonteme dayali olarak biitiinlesmis bigimde caligmasi anlamima gelmektedir.
Uygulama amaci ekiplerde disiplinler arasi ¢izgilerin daha belirsiz hale geldigi goriliir. En
iyi yaklasimin belirlenmesi daima kolektif bir c¢alismanin {irtinidiir. Biitiin fikirler
baslangigtan sonuca kadar tek bir potada toplanarak en iyi sonug¢ elde edilmeye calisilir.
Yakin is birligi ve iletisim ortaklarin ana amacidir. Ornegin ciddi fiziksel travma gegiren bir
kiginin iyilesme tedavisinde doktorun, terapist ve sosyal hizmet uzmaninin travma tedavisi
odaginda calismast Transdisipliner bir yaklagimi ortaya koyar. Bu her bir profesyonelin bir
diger alan hakkinda yeterli bilgisinin olmasi durumudur. Interdisipliner ekip ¢aligmasi;
interdisipliner, disiplinler aras: demektir. Farkli alanlardan gelen profesyonellerin belirli bir
amag icin ortak bir yontem ile ortak bir sekilde caligmalari anlamina gelmektedir. Bu
yontemin oOzelligi ise biitiin ekip birbirine bagli calisir ve tek bir yontem uygular.
Multidisipliner yontemden ayrilan kismi budur. Ayni yontem bir¢ok alanda ayni anda
kullanildig: igin seri iiretim modunda yiiksek uyum ve hizda hizmet verilir, tek yontemi
herkes bildiginden dolay: iletisim ve etkilesim diizeyi yiiksektir. Yiiksek bir bilgi ve beceri
paylasimi vardir. Eksi yonleri ise alana en yakin kiginin baskin olmasi ve ekibin uyumunu
bozabilir olmasi ve daha 6nemlisi birgok alani tek paydada birlestirmek gergek anlamda
zordur. Multi sizlerin de bildigi iizere Ingilizceden gecmis ve “cok” demektir.
Multidisipliner; ¢ok disiplinli (¢cok alanli) demektir. Birden fazla alandan profesyonellerin
ortak bir amaca yonelik olarak paralel bigimde bagimsiz ¢aligmasi terim anlamidir. Ne var
peki cok disiplinli ekipte? Ortak bir amag etrafinda toplanmig es giidiim ve sira ile bagimsiz
calisan alan profesyonelleri bulunmaktadir. Bu ekip calismasi sekli tam olarak bizim
alanimizi karsilamaktadir. Neden? Sdyle ki Ortez protez alani, hekimlerden baslar,
devaminda protez yapilacaksa cerrahlar devreye girer, sonrasinda alan profesyonelleri
teknikerler ve alan uzmanlar1 prostetis ortetisler vardir, devaminda miihendisler ve
fizyoterapistler es giidiim i¢inde bagimsiz bir sekilde ¢aligirlar. Buradaki ortak amag hastay1
yeniden eski haline veya en is goriir haline getirmektir. Bunun yaninda Multidisipliner ekip
her zaman en iyisi degildir. Onunda artilar1 ve eksileri vardir. Meslekte 6zerklik, cok boyutta
hizmet sunma ve koordineli ¢aligma artilar1 iken diigiik iletisim ve etkilesim ortak bir program
olmayisi ve birbirleri ile gelisen uygulamalarin olmasi negatif yonleridir. Genel olarak ekip
¢alisma yaklagimlarina bakildiginda protez ortez alanina Multidisipliner bir alan diyebiliriz.
Ornegin; Protez Ortez alamnin icerisinden miihendislik alanini ¢ikardiginizda, malzeme
mithendisligini, tasarim miihendisligini, makine miithendisligini ve aym zamanda
biyomekanik miihendisligini hatta ve hatta yazilim miihendisligini de ¢ikarmis olursunuz.
Alanimiz gibi ice i¢e girmis onlarca disiplini barindiran ¢ok fazla boliim bulunmamaktadir.
Ekip calismasi her alanda 6nemli olmakla birlikte bizim alanimizda ayrica bir neme sahiptir.
Bunun nedeni ise 6rnegin bir vaka da her zaman profesyonellerin bir sonraki asamaya hazir
olmalaridir. Bir cerrah amputasyon yaparken, hastanin protez kullamimi gdz Oniinde
bulundurarak cerrahi yontemi secer ki klinist hastay1 degerlendirirken yapicak olan protez
hastay1 ayaga kaldirabilsin. Klinist hastay1 degerlendirirken sectigi protez tipi ile teknikeri
veya teknisyeni yonlendirir ve rehabilitasyon ekibinin igini kolaylagtirir. Bu sistem bu sekilde
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devam eder ayni zincirin halkalar1 gibi, her adim bir sonrakine hazirliktir. Ve sistemden
kesinlikle bir halka ¢ikmaz. Ve sonug olarak Ortez ve protez egitimi alan kisiler yukaridaki
saydigimiz alanlardan ve diger hocalarimin da sdyledigi boliimlerin hepsinden egitim almak
ve bilgisi olmak zorundadir. Bir yandan anatomi, fizyoloji bilirken diger taraftan malzemeyi
tanimak ya da 3d tasarim yapmak alanin kendine has dzelligidir. Ortez — protez boliimii
Multidisipliner bir alan, egitimi ise ¢ok yonlii bir egitimdir.
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Teamwork in Prosthetics-Orthotics and Communication in
Prosthetics-Orthotics Education

When prostheses and orthotics are performed to the patient, all healthcare professionals need
to work as a team. This application is basically applied in 3 steps; the evaluation of the patient,
the fabrication of the prosthesis, and the application of the resulting prosthesis to the patient
in the most appropriate way. The common task of this team is to restore the lost function and
prevent further loss of function.

According to disability data from the American Community Survey 2003; 11.5% of civilian
household populations aged 16 to 64 years reported having a disability. Considering this, it
is seen that there is a very high need for orthosis-prosthesis even only for amputation cases.

What each team member should do in teamwork, which is called the multidisciplinary
approach, can be summarized as follows;
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+  Each member must develop a positive attitude

«  O&P (Orthotics and Prosthetics) health professionals must understand the functional
roles of each health care discipline within the team

«  When there is a problem, it should have been multidisciplinary tasks such as
investigating the cause, providing appropriate muscle strength if not, and revising the
orthosis or prosthesis accordingly.

In order to make teamwork more professional and better, it can be summarized as the
examination of real disabled patients in the training curriculum of orthotic-prosthetic
technicians, face to face communication with doctors, and periodic councils.
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Birincisini diizenledigimiz uluslararasi protez ve ortez Ogrenci kongremizde sizleri de
aramizda gérmekten biiyiik onur ve mutluluk duymaktayiz. ismim berat giindogdu Ankara
Universitesi Ortez ve Protez Boliimii 3. Sinif 6grencisiyim.

Bugiin siz degerli katilimcilarimiz ile Tiirkiye’de dgrenim gdrmekte olan ortez ve protez
boliimii dgrencilerinin istek ve beklentilerini paylasacagim. Tiirkiye genelinde ortez ve
protez alaninda egitim alan arkadaslarimiz ile yaptigimiz anket ve sonuglarini, 6grenci
arkadaglarimin beklentilerini degerli konuklarimiz ile degerlendirip sunumumu bitirecegim

Anketimiz toplamda 7 Universite ile paylasilmis olup 4 Universiteden geribildirim aldik.
Anketimize devlet ve vakif iiniversitesinde okuyan lisans diizeyinde 112 ortez ve protez
boliim dgrencisi katilim gostermistir.

Katilim gosteren 6grencilerin %73 i ortez ve protez boliimiinden memnun oldugunu geri
kalan %4 i ortez protez boliimiinden memnun olmadigint %23, i ise kararsiz olduklarim
belirtmiglerdir. Anketimizde Ortez ve Protez bolimiinden beklentileriniz nedir? sorusuna
verilen genel cevaplari ii¢ konu baslig1 altinda sunacagim.
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Bizler gelecegin Ortotist ve Prosthetist adaylar1 olarak meslegimizin iiniversite hayatina
bagladigimiz andan itibaren c¢ok degerli ve kutsal bir meslek oldugunu bilmekteyiz.
Aldigimiz egitim ile degerli hocalarimizin bize verdigi emek ve gayreti en iyi sekilde
degerlendirerek gelecekte meslegimizin en iyileri olmak icin cabalayacagiz. Ogrenciler
olarak boliimiimiiziin lisans diizeyinde devlet tiniversitesinden mezun olacak ilk ve Oncii
mezunlar olacagiz. Mezun olduktan sonraki siiregte mesleki statiimiiziin belirlenmesi ve
tanimlanmasini istemekteyiz. Resmi veya 6zel kurumlarda ¢aligma alanlarimizin netlik
kazanmasi bdlim dgrencilerini tarafindan arzu edilmektedir. Yaptigimiz ankette boliim
hakkinda kararsiz olan arkadaglarimizin bircogu gelecek konusunda bir fikre sahip
olamamalar1 nedeni ile kararsizlik yasamaktadir. Gelecek kaygisini en aza indirerek, kaygisiz
sekilde meslegimizi en iyi sekilde icra etmeyi hedeflemekteyiz. Boliimiimiiziin gelecegi
hakkinda 2019 yilinda Ankara iiniversitesi ortez ve protez boliimii ve dis paydaslar arasinda
fikir aligveriginde bulunulmustur. Kongremizin son giinii son gelismeler hakkinda detaylar
ogrenci arkadaglarim ile paylasilacaktir.

Bir diger konu bagligimiza deginecek olur isek Covid-19 pandemisinin baglamasi tiim diinya
gibi ililkemiz de viriisiin olumsuz etkilerinden etkilendi. Tamami ile yasam tarzimizin
degistigi bu siirecte 6grenciler olarak {iniversite siralarinda egitim alamamak bizleri iizdi.
Ortez ve protez boliimii 6grencileri olarak bize aktarilan teorik bilginin uygulama derslerinde
yiiz yiize icra edilememesi, Ogrenciler i¢in motivasyon kaynagi olan hastalarimizi
gorememek, egitimimizde eksikligi hissedilir bir konu haline geldi. Pandemi siirecinde yiiz
yiize egitim alamamak bizleri daha ¢ok dijital ortama yonlendirirken karma egitim sisteminin
onemi daha belirgin hale gelmistir. Ogrenci arkadaslarimin bir diger beklentisi de pandemi
siireci ile degisen egitim sisteminde bilgisayar destekli tasarim ve bilgisayar destekli {iretim
(CAD-CAM) uygulamarina daha fazla hakim olmaktir. Buna ek olarak teknolojik yonteme
de hakim olmakla birlikte geleneksel yontemin ne kadar 6nemli oldugu unutulmamalidir.
Egitimimiz i¢in her iki yonteminde bize katkisinin olacagini diigiinmekteyim. Ankara
iiniversitesi olarak ders programimiza ek olarak bizlerde bilgisayar destekli ¢izim ve {iretim
derslerine yer verdik. Teknolojinin ilerleyisine ayak uydurarak yapay zeka ve gerekli tasarim
ve {iretim 3 boyutlu yazilim programlari ve iiretim sistemleri programlarinin ders olarak daha
fazla ayrintili ve yeterli ders saati ile ders programlarina girmesi hem boliimiimiiz i¢in hemde
bizler i¢in faydal olacagini istemekteyiz.

Bizlerde Covid 19 pandemisi Oncesi yaklagik 1,5 sene siiresince klinik uygulama
derslerimizde teorik bilgilerimiz uygulayarak en iyi sekilde egitim aldik. Pandemi sonrasi
derslerimizin online olmasi ile egitimimizi yiiz yiize icra edemesekte egitimlerimizin diizeyi
en list seviyede dolu dolu gegmistir.

Boliimiimiiziin en iyi yerlere gelmesini saglamak her kulvarda en iyisini yapmak dgrenciler
olarak bizlerin en 6nemli gérevidir. Sonu olmayan bilginin 1s181nda siirekli aragtirarak, hayal
ederek, yeni inovatif sistemlerin yapitaslar1 olarak hep birlikte biiytik bir giic ile yiikselecegiz.
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Egitimimizin bilgi yoniinden zengin seminerler ile artirilmasi, Ortez ve protez igin
sektoriinde giizel igler bagarmis firmalarimizin bizler ile i¢ ice olmalarmi yaptiklar: ar-ge
faaliyetlerini ortez ve protez alanin gelecegi hakkindaki diigiincelerini merak etmekte ve
bizlerle her platformda ogrenciler ile paylasmalarini arzu etmekteyiz. Birincisini
diizenledigimiz uluslararasi ortez ve protez 6grenci kongresine diinyanin farkl: iilkelerinden
katilim saglayan 6grenci arkadaslarimizin da olmasi bizler i¢in mutluluk verici olmustur. Her
alanda Ogrenci arkadaslarimiz ile fikir aligverisinde oldugumuz kongre ve seminerlerde
bulunmak bizlerin egitim ve meslek alanindaki gelisimine biiyiik katkis1 olacaktir.

Saygideger katilimcilar, birincisini diizenledigimiz uluslararas1 protez ve ortez &grenci
kongresinde sizleri de aramizda gdormekten biiyliik mutluluk duyduk 6grenciler olarak
beklentilerimizi paylasarak boliimiimiiziin daha iyi yerlere gelmesi i¢in emek verdik ve
vermeye devam edecegiz, gelecek bizler ile yiikselecek.
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Genel Baskan
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On behalf of the Prosthesis Orthotics Undergraduate Alumni Association, | respectfully greet
all the participants;

We congratulate our academics and clinicians who showed effort and struggled to overcome
all obstacles and to make life easier. In the Prosthesis-Orthotics Student Congress organized
for the first time in our country by Ankara University Faculty of Health Sciences; | would
like to thank you for your kind invitation to the congress themed 'The Future of Orthotist-
Protetist Candidates is Drawn'. In our rapidly changing and developing world, professions
are in constant change in order to provide better quality and effective service. Occupational
groups that provide health services, in particular, have to respond more quickly to this
adaptation as they directly touch human life.

In our country, undergraduate education in the field of prosthetic orthotics started in 2014.
As of 2018, it produced its first graduates, and the following year, our professional
association 'Prosthetics Orthotics Undergraduate Graduates Association' was established.
With the start of the activities of our professional association as Prosthetist-Orthotists,
national and international general evaluations were made in prosthetic orthotics services. We
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have accelerated our work, especially the standardization of our profession in our country
and in the world. We completed the SWOT analyzes of our profession and determined our
roadmap. In order to define our profession on a national scale in the public and private areas
of employment, a close communication process has started with our Ministry of Health and
our work has begun to yield its final results. In the period from 2014 to 2021, six universities
in our country has been providing undergraduate education. Our aim is to establish
occupational standards throughout the country. In this respect, we have been in constant
communication with all professional stakeholders and universities. As the first Orthotist
Prosthetists of our country, we provide health services to our patients; We strive to provide
services that are accessible, of high quality and technologically in line with international
standards. We are aware of our responsibility for the design and production of local
prostheses and orthoses in our country. For this purpose, all of the training, projects and
scientific activities of our professional association are the realization of domestic production,
being in international competition, and trying to provide better services to our country.

Professions are just like people, every step taken in unity and integrity are the footsteps of
success. We congratulate our academicians and clinicians who are working hard for human
health and wish success to our student colleagues. As | conclude my speech, in our world
fighting the Covid-19 pandemic; I commemorate with gratitude all healthcare workers who
are fighting for human health and its future and those who lost their lives for this cause.
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OP Lecturer Youssef Salam

Prosthetics and Orthotics Consultant

yousalam@live.com

Case Study: Spina Bifida with hip prominence & Gait Instability

Patient: Razan S., 12 yr. old female. Limited ambulation, goes to school.

Anamnesis/ Case history

Spina bifida with multiple musculoskeletal impairments/deformities to both lower limbs.
Main complaints & observations are:

Erosion of Right pelvic acetabulum (Legg-Perthes), Fig.1. Also, tilting of pelvis
Femoral head popping out of acetabulum during ambulation (hip dislocation)

Severe R hip prominence, leading to in-efficient gait; thus, limitation to short walks
Knee valgus and postural knee flexion on both sides, R & L, more severe on R, leading
to instability and loss of balance during walking.

Ankle valgus and calcaneal pronation on both sides, R&L. Flat feet on both sides. Edema
on right side after ambulation

Uncontrolled/unstable gait due to the above multiple deformities, Fig. 2 (video)
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Orthotic treatment
Her orthotic treatment included:

+  Hip-Knee-Ankle-Orthosis (HKAFO) on both legs, R & L with free hip joints

+  Spinal corset to support and to prevent Right hip shifting

+  Free-knee (unlocked) joints to allow patient to take steps on her own

« Off-loading (weight deflect) on right KAFO section to control hip erosion and help
edema control on the right side

» Solid ankle AFO on Right side (modular GRAFO design, detachable front section)

« Atrticulated AFO on Left side (modular GRAFO design) with flexible joint limiter

Orthotic objectives
The objectives of this orthotic intervention were:

»  To stabilize the hip against dislocation and to help stopping hip erosion

= Torelieve the weight-bearing of the right foot to control edema

»  Free-walking with walker or crutch support (un-locked knee joints), balanced gait

»  Controlling/Stopping knee valgus and ankle valgus to stabilize both joints

»  Correction of calcaneal pronation and feet deformities

»  Corrections to be done only in the coronal plane since all the problems are in this plane.
Movements of hip, knee and ankle are preserved in the sagittal plane with minimal
interference. This allows the patient to walk freely with more normal gait.

Methods, fabrication/production steps

+  Spinal corset made to provide a 3-point pressure against right hip outward thrust, thus
preventing hip shifting and hip dislocation.

= Hip section on spinal part reinforced with double plastic to support hip stability

«  Free hip joints to allow unlimited hip flexion and extension

» Ischial weight bearing on right KAFO section to off-load and deflect the weight to help
reduce edema and to allow growth of eroded hip

+  Offset free-knee joint on right side to allow free knee motion during walking. Offset
joint chosen to enhance knee stability. Medial section of AFO plastic was extended to
the top for better control of knee valgus

»  Free knee joint on left side to allow normal quadriceps movement for step initiation

»  Solid-ankle Ankle-Foot-Orthosis (AFO) on right side because of weak plantar-flexors &
dorsi-flexors. Added a separate (modular) Ground-Reaction (GARFO) to support knee
against abrupt knee flexion and to help keeping the body erect

« Atrticulated AFO on left side to allow free ankle movement. Added a separate GRAFO
section to help stabilize/control knee flexion. The detachable GRAFO section is made to
allow easier donning and doffing

«  Medial arch support on both feet with EVA material to control with cushion material.
Also, calcaneal control and support.
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KAFO sections were made of 5 mm polypropylene for strength and to allow opening
windows in lower sections for better breathing and air circulation.

Spinal part was made of 5mm polyethylene for flexibility. Reinforcements were made
at hip attachments. Abdominal support was added from thin flexible polyethylene

Hip and Knee and ankle joints were identified on her before casting and round rubber
discs were glued on all joints to transfer their location during casting and later for joint
alignment.

The lower legs were casted first with fiberglass casting material with corrected position.
Later, we stood the patient in order to take cast of her spine while standing.

A flexible (leather and belting) joint limiter was added later at the posterior part of the
articulated AFO to limit tibial forward progression and consequently knee flexion.
Finishing after several trial fittings.

Outcome/Met objectives

Patient had improved efficient ambulation, can walk independently (with a walker), can
maneuver steps and ramps.

Patient had a stable gait with symmetric and controlled steps on both sides

The brace allowed the patient to sit comfortably with no spinal instability Fig. 6

The patient is able to take longer walks without getting tired Fig. 5

The patient took advantage of the free knee joints to exercise her quadriceps while
wearing the brace

Improved quality of life

Patient’s first impression: Very happy to walk independently without the fear of falling

Future goals include getting rid of the walker and moving into forearm crutches for easier
ambulation, and for maneuvering harder courses.
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Optimize Your Power Point Presentation Organizational Points
about preparing a good Power Point Presentation

Using references/sources of information

+ Do not copy materials from sources (copy-paste), use your own words. In case you need
to use other authors’ texts to reinforce your statements, then you need to reference them
accordingly. Copy right >6 words

«  Don’t use the manufacturer name or logo (or name of an organization or other sources)
if you do not represent them. If you use their logo/name, it will make your presentation
like a commercial one (like you are marketing for them).

» Do not copy a complete slide from others and paste it to your presentation. Just use the
information contained in it. Otherwise, you will be speaking on their behalf.

Slide organization

» Do not pack much information in one slide; do not put too much information in one slide.
A slide should be clean and clear, not crowded. If you use the same title for two slides
(or more) then clarify this is part 1, part 2 etc. Or write “continued”. This makes a smooth
transition from one slide to another.

» Do not use a small font, or hazy color font. All words should be legible (readable) and
large enough.

+  Use same type & color and size of font on all slides.

«  The background in a slide should not be distractive. Very light shade is ok but with no
background is better.

» Do NOT use much animation in a professional presentation. Animation is distractive and
does not reflect high standards.

»  Don’t show a big void in a slide, try to make all slides homogeneous, containing enough
information in each slide.

Pictures/Text

+  Use pictures to clarify your point “1 picture = 1000 words”

» Don’t put a picture alone in a slide without main points (words). Each slide should be
self-explanatory by itself.

»  Be consistent with pictures’ side and wording side. Don’t mix right/left or up/down
picture position. All slides should have the same position of pictures.

»  Pictures should be taken with a good/clean background. Avoid taking patient pictures
near furniture, tools, garbage bin, and other things that make a low-quality picture.

« Do not show a blank/empty measurement form in your presentation to show the form
that you used to fill information of a patient. blank form in a slide mean nothing to the
audience. the filled/completed form for that specific patient.

Reviewing your presentation
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Spelling and grammar mistakes are not allowed. Please review the presentation many
times. In case your language is not good enough then you ask for help. You will learn
from the corrections.

Don’t review your presentation on same day that you finish it. Wait or few days to make
the review. You will discover your mistakes easier after you let it “rest” for a while.
Practice presenting to yourself a few times. You gain confidence in practicing.

Presenting

There should be a smooth transition from one slide to another. Do not jump topics.
Otherwise, the audience will have a hard time following you.

During the presentation do not just read your slide. The slide is for the audience to read
and for you to use as a reminder of main points. Audience can read; so you should explain
rather than just read.

Spend only 10 to 30 seconds on each slide when presenting a general presentation. Spend
more time only on important slides. This will also guide you as on how many slides to
make for a specific presentation (ex: 20 slides for a 10-min presentation).

Focus on the main points that you want to give to your audience. Don’t discuss small
details (like the tools you used to take measurements of a stump, for example). Leave
that to the Q/A session.

Slides with data or (like patient measurements, R.O.M....etc.) should not be discussed in
many details. Just mention the relevant findings. If a piece of information is important
just highlight on it.

Make a good strategy to enter and exit the presentation. Make sure that your audience
know when your presentation is over, for example, a thank you slide or a nice picture.
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Uzm. Fzt. Ezgi Tarhan ALTINOK

Ottobock
Fizyoterapist

ezgi.tarhan@ottobock.com

C-Brace® 17KO1

ottobock.
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C-Brace® Sunumuna Genel Bakig

Tanitim

Komponentler ve Kontrol (Eklem Unitesi)
Teknoloji

Yurtime Siklusunda C-Brace®

C-Brace® i¢in Uygunluk Degerlendirmesi
Kullanici igin Ydrayus Egitimi

Literatdr

C-Brace® - Tanitim

KAFO Uygulama Segenekleri

I« |«
C-Brace®
»| )
- o« A9)« w
Kilitli Donme Durus Fazi Durus ve Salimim
Merkezi Kontrollii Ortez Fazi Kontrolli
Posteriora (sco) Ortezler
Yerlesimli (8SCO)

C-Brace®Nedir?
SSCO®-Sistem
SSCO= Stance and Swing Phase Controlled Orthosis

Durus ve salinim Fazi Mikroiglemci
Kontrollu

Yuksek Guivenlik- Salinim fazi
ekstansiyonu boyunca aktif fleksiyon
direnci

Rampa ve Merdivenlerde dahi konforlu
yurime imkani

Yarume hizindaki degisimlere adaptasyon
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C-Brace®Kimler i¢gin Uygundur?
7 Durus fazi boyunca diz eklemini kontrol edemeyen alt

ekstremitesinde parezi ya da flask paralizi olan
hastalar

| Or: polio sekeli, travmatik parezi, inkomplet parapleji (L1-
L5 arasindaki lezyonlar) spastisitesi olmayan ya da hafif
olan

Hasta govdesini stabilize edebilmeli ve ayakta
durabilmeli

« Kalca ekstansor ve fleksorlerinin kuvveti etkilenen
bacagin salinimini kontrol edebilecek kuvvette
olmalidir.

Kompansasyonlar kullanilabilir.

= Yeni C-Brace kullanicilar ve
ortopedi teknisyenleri i¢in
avantajlar sunar.

« Kontrol mekanizmasi ayak bilegi
eklemi veya yayindan bagimsiz
olarak calisir.

- Ortez dizayni kigiye gére
secilebilir.

Ortopedi Teknisyeni icin Avantajlari:
+ Kurulum uygulamasi ile gelismis

kullanim —

- Ortez Prepreg veya epoksi teknigiyle ¥

uretilebilir. R I

P 2

- Gesitli ortez dizaynlari g )¢
s [ s
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Kullanici igin Avantajlan:
« Daha kuguk ve hafif
+ Anatomik olarak optimize edilmis
+ Geligmig Kontrol
« Yeni Fonksiyonlar
= Oturma Fonksiyonu

- Durus Fazi Fleksiyonu
- MyModes (3 ilave mod)

= Cockpit Uygulamasi ile gelismis kullanim imkani

Ardigik merdiven inme ve egimli
ylzeylerden inebilme

4 - Yururken daha az konsantrasyon
« Yururken ylksek glvenlik

Engebeli zeminlerde dahi kontrolli ve
stabil yarlyus

Kontralateral taraf ile daha az
kompansasyon ihtiyaci

Herhangi bir problem yasamadan geri
geri yuruyebilme

- Ardisik merdiven cikarken aktif destek

Su ile temash uygulamalar: eklem Gnitesinin,
ozellikle mekatroniklerin, su ve diger sivilara
maruziyeti engellenmelidir.

IP54: sigrama suya dayaniklidir
su jeti ya da suya dalig aktivitelerinde
dayanakli degildir.

- Asiri yiiklenme igeren aktiviteler (6rnegin;
atlamal miisabakalar, ...)
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Komp%?entler

Kontrol

C-Brace® - Eklem Unitesi
C-Brace 2. Jenerasyon

Kurulum Uygulamas

Cockpit
Uygulamasi

w_ ==

Bacak kapama
velkrolan

—_—

Eklem dnitesi

Medial follower /

\

Shells of orthosis

/

Ayak

| /pa@as'

Adaptbr / Sarj Cihazi

C:"ei.
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Kontrol Paneli

Agma-Kapama Butonu /

Batarya Durumu

Servis LED’i

—

Bluetooth Butonu _—

Kontrol panelinin alt ve Usttndeki
butonlar hafif geri yerlesimlidir.

Sarj Yuvasi

$Sarj giris yuvasi, kontrol panelinin
altinda bulunur.
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Teknoloji

C-Brace® -Teknoloji
Sensor Sistemi

Hidrolik-Kuvvet-

islemci

Diz-A¢i-Sensora

Battery

Batarya

ivmelenme -

/ Sensori
islemci

C-Brace® mikroiglemcisi,
olgulen parametreler

aracihgiyla hidrolik valfleri
kontrol eder.

— Diz agisi
— Hidrolik Kuvvet

— Ivmelenme (akselerasyon)

Eklem Unitesinin 6ninde yer alir.

« Enerji kaynagi Li-iyon bataryadir.
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Hidrolik Sistem

Hidrolik Amortisor Hidrollk:Sistem
- Iki sferik eklem araciligiyla hidrolik
montajl

- Ekstansiyon & fleksiyon valfleri ayri
ayri kontrol edilebilir.

- Ekstansiyon yoninde kitlenme
mUmkan degildir. (MyMode: » Donma
Pozisyonu« Harig)

- Kuvvetlerin aktarimi icin dayanikl
aluminyum gergeve

- C-Brace, tamamen pasif bir sistemdir.

Yirime Siklusunda
C-Brace®

C-Brace® - Yiiriime Siklusunda C-Brace®

Yiiriime Siklusu Fazlar

Durus Fazi |
) s ‘ Salinim Fazi  ——|
IIk cift ekstremite destegi Tek ekstremite destegi ikinci ¢ift ekstremite destegi
O @ ) N Q) 0
J Y }v ¢ & A o y
/ e (L
J & v
ilk Temas Basma §allmm Salinim Ortasi
Ortasi Oncesi
\j
Yiiklenme Basma Sonu Erken Salinim Salinim Sonu
Fazi
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Durus Fazindan Cikig

Harmonik bir yuruyus paterni igin, dogru zamanlamayi bulmak

guavenlikle iligkili ve 6nemlidir.

;‘» b,

(( ) "2(("3

U= N

G
Cok Erken

Diz kollapse olabilir
- Kullanici disebilir

Ik Temas Yiiklenme Fazi
99
L (L

Ilk temas

Durus fazi fleksiyon direnci

desteklenir.

Topuk vurusunda, kontrollti durus fazi
direnci ile diz ekstansor kaslari

ik Temas Yiklenme fazi Basma ortasi

2 2
(L

Cok Geg

Diz ekstansiyonda kalir
- Zor kalga fleksiyonu

Yiklenme Fazi

Diiz zeminde yirtirken durus fleksiyon direnci

Kullanicinin diiz zeminde yiiriirken gok fazla diz
fleksiyonu varsa ek direng segenegi. Tanimlanmig
zaman agamasinda etkinlestirilirse destekler.
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Dadilla Viadi basind Sonu
Q

Q0

4
A

\\

Basma Ortasi
Durus Ekstansiyon Direnci

«  Durus fazindaki diz ekstansiyon direnci

Salimim Oncesi  Erken Salimm

Salinim Oncesi
Salinim fleksiyon agisi

«  Topuk kalkisini ve maksimum diz
fleksiyon agisini kontrol eder.

Salimm Ortasi  Salinim Son

Q g\‘[
e L

W !

Salinim Ortasi

«  Altbacagin serbest salinim
hareketi
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Diiz Zeminde Yiiriiyiig Patterni

Eklem tnitesi Durug Durus fazindan ¢ikisg-
ekstansiyonda fleksiyonu (Kriterlerin Adaptif salinim
mumkundur karsilanmasi Fazi kontrolu
gerek!)
\il 0°
Diz aGIS| °  m—

Yiiriirken Diz Acis1 ve Direnci

Durug fazindan Salinim ekst.
cikis baglangici
H

FRA

y
—~Y A = N——— R

T A Fleksiyon Direnci

Kontrollii durus fazindan cikis
(diz fleksiyonu icin haziriik)

Kontrollii Durug Fazi

60° Direnci= Sok — -

Abzorpsiyonu Kontrolli salinim fazi
(artmig diisme

C-Brace® Uygulamasi
Yapabilmek

Icin Uygunluk
Degerlendirmesi

1. Uluslararas1 Protez Ortez Ogrenci Kongresi May1s 2021



106

C-Brace® - Uygunluk Degerlendirmesi
C-Brace®Kimler igin Uygundur?

Durus fazi boyunca diz eklemini kontrol edemeyen alt
ekstremitesinde parezi ya da flask paralizi olan
hastalar

\ ' Or: polio sekeli, travmatik parezi, inkomplet parapleji (L1-

L5 arasindaki lezyonlar) spastisitesi olmayan ya da hafif
olan

i

Hasta govdesini stabilize edebilmeli ve ayakta
durabilmeli

Kalca ekstansor ve fleksorlerinin kuvveti etkilenen
bacagin salinimini kontrol edebilecek kuvvette
olmalidir.

Kompansasyonlar kullanilabilir.

Ottobock treatment cycle

Assessment
Follow-up

Oa pe——
B — ) s seamiato e aries
roguiar contact wih the pasent. : t/g a3 the boginning of sach Bting

<L
A, 4 Therapy
Quality check z’ Ak _ 4 S
. o el s
SRR - ) Lovitation %, i ofpeparng e et ko s
¢ 2

s the p aint che chs the o we oot | 28y

sutabilily of the of hosie.

1 Patient .
Q ‘i o R Fitting recommendation
Training = Nl o To0e e e i he
Hem tears palient defines the mos suitatie
o) & =@ oo
the crihosis in dady lte e eds and personal cbjecives

‘_',‘;& Measurement
Fitting . : :; kY )’o The certiied onthotiat scans

During th fting, te oot kit bty easaemerts
adop e crthosis o the ks
pasints indvidusi needs. 2 7

Production B

+stom orthos
viny

Anamnez

«  Tibbi hikaye
— Kiriklar, alerjiler, agri

«  Psikolojik Boyut
— Ik tedavi, artmig guvenlik ihtiyact, ...

- Sosyal Gergeve
- Is yagsamina yeniden entegrasyon, ...

+ Yasam gecmisi
— Aktivite seviyesi, yagam kosullari, ...
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- Inspeksiyon
— lzle, gdzlemle

- Manuel muayene

— Palpasyon
— Dokun, baski noktalarini, kemik gikintilarini
vs. hisset
— Fonksiyonel muayene
g -~ Kas Fonksiyon Testi, spastisite, statik

analiz, aksiyel deviasyonlar vb.

Govde Kontrolil
v Hasta tam olarak gévde stabilizasyonu saglayip
serbestge ayakta durabilmeli

Kas Kuvveti

v Kalga fleksor ve ekstansoérlerinin kas kuvveti,
etkilenen ekstremitenin kontrolli salinim
hareketine izin vermelidir. (Min.MMT=3)
... kompansatuar hareketlere izin verilebilir.

Eklem Mobilitesi
v" Hastanin, kalga ve/veya dizinde >10° kontrakturt
olmamali

Govde Stabilitesini Degerlendirme

Govde stabilizasyonu

v Hasta, govdesini stabilize ederek ayakta
serbestce durabilmeli

X Eger hasta ayakta duramiyor ise, oturma
pozisyonunda test edilir.

Not:

= Govde stabilizasyonu ¢ok énemlidir.
Eger hasta ayakta duramiyorsa,
otururken gévde stabilizasyonuna
odaklanilir. C-Brace® uygulamasi
icin erken olabilir.

1. Uluslararas1 Protez Ortez Ogrenci Kongresi May1s 2021



Kas Tonusu

C- Brace® Uygunluk Degerlendirmesi
Kas Tonusu Degerlendirme

C-Brace® uygulama sonucunu
etkileyebileceginden kas tonusu
degerlendiriimelidir.

Spastik hipertonus siklikla diz ekstansorlerini
etkiler (M. quadriceps, M. triseps surae)

Etkileyen Faktorler:

— Vucut pozisyonu

— Fiziksel Efor

— Agn

— Guvensizlik

— Yenidurumlar

— Cevre (i¢ mekan/dis mekan)

Spastik hipertonus

C-Brace® Uygulamasina Etkisi
- Artmis tonus, genellikle azalmis diz fleksiyon agisiyla sonuglanir.
-~ Salimm fazinda ayagin yerden kalkisinin azalmasi

—~ Kompansasyon paternlerinde artis (sirkiimdiksiyon / kalgada
Kuadratus lumborum kasinin artmis kullanimi / kontralateral
tarafin plantar fleksiyonu)

« Yurame egitimi daha uzun zaman alir:
— Yeni hareket paternlerinin 6grenilmesi
— Kas tonusunun kontrolU ve kaslarin aktivasyonu
—  Ogrenilenlerin giinluk yasama aktarimi
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Kontraendikasyonlar: ?

= Salinim fazini baglatamayanlar
«  Orta-ciddi spastisite
= Govdede instabilite

« Diz velveya kalga ekleminde >10°
kontraktir C-Brace uygulamasi

= >10° duzeltilemeyen genu varum / varus uygun degil!
- >125kg

= Ekstremite uzunluk farki > 15 cm

= Ortoprotez kullanimi

C-Brace® — Diagnostic Test Orthosis (DTO)

C-Brace® Komponentleri

- Eklem Unitesi

- Kurulum igin Tablet FEE—

1 Uyluk kilifi

2 Alt bacak kilifi

3 Kompansasyon ayakkabisi
4 Kompansasyon pedi

5 Uyluk Pedi

6 Alt bacak pedi

7 Ayak icin Onayak Plakasi
8 Kapatma baglamalan

9 Ayak bilegi eklemi

10  Taban Tibi

11 Alt ayar Unitesi

12 Medial destek

13 C-Brace® eklem unitesi
14 Tup tutucu

15 Ust ayar iinitesi
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Yurume Egitimi

C-Brace® - Kullanicl i¢in Yiiriime Egitimi
Hedefler

v Orteze gliven kazanmak
v'Saglam tarafi rahatlatmak

v Yurume yardimcilarinin -mumkin olacak sekilde- azaltilarak
yarlyasian badimsizlastiriimasi

v'Kompansatuar hareketleri ve etkilerini azaltmak

v Glnlik yagam aktivitelerine artmis katihim

v'GYA ihtiyaclarina yonelik egitim

v Gunluk yagsantida C-Brace® ten optimal verim saglanmasi
v'Tam fonksiyonlan kullanabilir hale gelmek

Egitim Basamaklar

Giinliik yagsamda C-Brace © kullanimini
optimize etmek igin, rehabilitasyon 3 boliime
aynilir:

1. C-Brace olmadan egzersizler
— Mobilite ve kas kuvvetini gelistirmek
2. C-Brace kullanimina yonelik egzersizler
— Fonksiyonlar ve kullanima alisma
3. C-Brace ile ileri duizey egzersizler

— Stabilizasyon ve kas kuvveti kazanimi
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6 Hasta (56 + 13 yas; 5 unilateral, 1 bilateral; 4 0
onceden SCO kullanan, 2'si kilitli KAFO
kullanicisr)

Polio (2), Inkomplet omurilik yaralanmasi (2),
Disk herniasyonu (1), Inkomplet femoral sinir
lezyonu (1)

n=15 Saglikli Kontrol verileri (+ 27 yas)

C-brace uygulamasi 6ncesinde ve sonrasinda
yurime analizleri, rampa ve merdiven inebilenler
icin de ardisik merdiven inme analizi

C-brace uygulamasi sonrasi min. 7 haftalik
srekli kullanim ve dlcum tekrarlar

+ C-Brace ile sonuglar;

+  Durus ve salinim fazlarinda daha fizyolojik diz
fleksiyonu

+  C-Brace ile, ozellikle kiliti KAFO'ya gore
azalmis kalca ve diz eklem yuklenmesi

+  Tum katiimcilarda ardisik merdiven ve rampa
inebilme

+ Rampa iniste 6nceden trabzan kullanimi %100 ;
sonra %17

+  Salinim fazi diz fleksiyonunda fizyolojik 65° ye
yaklasma (KAFO=0"° ; SCO=75°)

ottobock.

> Prosthet Orthot Int. 2017 Feb:41(1):65-77. doi: 10.1177/0309364616637954. Epub 2016 Jul 10.

Safety and walking ability of KAFO users with the C-

Brace ®

Orthotronic Mobility System, a new

microprocessor stance and swing control orthosis

Eva Prébsting T, Andreas Kannenberg 2, Britta Zacharias 1

+ 13 Hasta (57 4 + 14 4 yas; 12 unilateral, 1
bilateral; 8 kisi onceden SCO kullanan, 5 kisi
kilitli KAFO kullanan- en az 6 aydir)

« Polio (8), Inkomplet omurilik yaralanmasi (3),
inme (1), femoral sinir lezyonu (1)

+  C-brace uygulamasi oncesinde ve 3. ay
sonrasinda GYA icin Orthosis Evaluation
Questionnaire, Activities of Daily Living
Questionnaire

C-Brace- geleneksel KAFO ile
karsilagtiriidiginda;

+  Algilanan ortotik fonksiyonda ve yasam
kalitesinde artis

+  GYAlerinin (spor, mobilite, ulasim, aile ve sosyal
yasam ) daha kolay oldugu ve GYA'lerinde daha
fazla givenli hissi verdigi

1. Uluslararasi Protez Ortez Ogrenci Kongresi
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Fzt. Helin AVCI

OSSHI‘
Physioteraphist, Ortho Technician

hkelekcibas@ossur.com

Fd OSSUR

ACADEMY

Diz Usti Seal-in X5 Liner

Ossur Turkiye Akademi / Helin Avel
27.05.2021 / Ankara Universitesi
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LINERS BY OSSUR®

TR ETTT R AL
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|
ICEROSS TRANSFEMORAL SEAL-IN
ICEROSS SEALIN X TF ICEROSS SEAL-IN X5 TF

Sunum icerigi

+  Girisg

+  Uriin Ozellikleri

+  Kullanici Profili

+  Ogzellikleri ve Faydalari
+  Uriin Segimi

»  Ekstra

*  Sonug¢
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Giris
“Konfor ve daha fazla kontrol saglamasiyla hem TT hem de TF seviyeli ampute bireyler i¢in
daha fazla giiven ve mobilite imkan1 sunar.”

Uriin Ozellikleri rsmm
Seal-In X5

«  Sabitleyici Matrix
+  Kumas Kilif

«  Aktif Cilt Bakim
+  Ipeksi I¢ Yiizey

»  Standart ve Konik

| 3.2mm 12 mm

— 6.5mm 6.5 mm

Iceross Seal-In X5 TF 3mm
Iceross Seal-In X5 TF Conical 3mm

+  Mentol

. 3 mm T4 mm 14 mm
STANDARD CONICAL

Kullanmic1 Profili @ U w U @

-« TF/KD

»  Biitiin gidiik sekillerine uygulanabilir, (giidiik voliim degisikligi az olan bireyler)
+  Bitiin aktivite seviyeleri
»  lyi pistonlama ve gelismis rotasyon kontrolii arayan bireyler

[} A X

DUSUK ORTA YUKSEK ASIRI

Iceross Neden Kullamilir?

»  Giivenli Stispansiyon

«  Konfor

« Koruma

» Kontrol

«  Kozmetik

*  Daha Kolay Takip & Cikarma =

1. Uluslararast Protez-Ortez Ogrenci Kongresi Mayis 2021



Giivenli Siispansiyon

Piston limitleme, daha az siispansiyon kaybi riski
Siispansiyona Neden ihtiya¢ Duyuyoruz?
+  Giivenlik

»  Konfor
»  Ergonomi

Siispansiyon Yetersizligi

Piston hareketleri ampute bireyde:

+  Daha yiiksek enerji tiiketimine

*  Protez kontroliiniin azalmasina

»  Propriyoseptif duyunun azalmasina

+  Sirtinme ve kayma hareketlerinin artmasina
+  Cilt ve yumusak doku yaralanmasina

Konfor
Yiiriirken, otururken ve ¢dmelme sirasinda

Arttirilmig ROM sirasinda

Koruma

Cilt, yumusak doku, hijyen

Kontrol

Yumusak Doku Kontroli & Protezde
rotasyon hareketinin limitlenmesi
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Yumusak Doku Kontrolii & Yara Iyilesmesi

Kozmetik

Yardimer siispansiyon materyallerine duyulan gereksinimi ortadan kaldirir.

\\ \ \ A\\\ I
L S—/ [ A

« Daha Kolay & Daha Hizli Takip Cikarma
+  Takma yardimcilarini ortadan kaldirmak

Kullamim Sekli

»  Alkol & Sprey yardimiu ile
+  Krem, losyon, pudra kullanilmamali
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Kontraendikasyon
»  Biiyiik hacimli dalgalanmalar

» 3 kattan fazla ¢orap
*  Cok kisa giidiiklerde

Sabitleyici Matrix

Ozellikler ve Faydalar

Ozellikler Faydalar

Minimize edilmis piston hareketi
Seal-In X5 Optimize edilmis rotasyon kontrolii
Daha fazla yuzey, daha fazla halka

Matrix Radial esnemeyi saglar ve dikey esnemeyi limitler.
Ipeksi i¢ Yizey Daha iyi cilt uyumu
Aktif Cilt Bakimi Cilt yaralarini yatistirmaya yardimei olur.

Kullanic1 Yararlar

*  Yumusak Doku Stabilitesi ve Cilt Rahatlig1
*  Gelismis Rotasyon Kontrolii (Stabilite)

»  Geligmis Propriosepsiyon

*  Gelismis Guvenlik

Faydalar

Ozellikle fayda saglayacag gruplar:

» Daha fazla siispansiyon giivenligi ve rotasyon kontrolii
gerektiren yliksek aktivite gruplari

»  Tekrarlayan hareketlerde ve agirt ROM aktiviteleri yapan
kullanicilar(bisiklet, kiirek, kosu)
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Yumusak dokunun distal ucundan proksimale dogru 4 cm 6l¢iin
Hafif gerginlik ile ¢evresel 6l¢iim yapin
Olgiilen liner boyutunu veya bir asagi boyutunu segin

Olcii @ 4cm level: 38cm select: 38 cm liner
Olcii @ 4cm level: 33cm select: 32 ¢cm liner

Perineum seviyesinden ¢evresel 6l¢lim yapin

Uriin Secimi

Shoet Reskisal Limb - Ampuatos In Prcimal Third of Thigh

s Standard Prafile B Cenical Prafile

— Circumference 2t Perineum

ki 1 BENINDENMOG08G0EDEMEQUEETITIET MG

Standard Prafile W Cenical Prafile

Circumderence at Perineum

BHHRNBUENRNOELAO5 LG NLBEDOTINIIENNE

Standard Prafile M Conical Prafile

55

a5
+
T
3%
2]

leerass Se

[
1]
2%
F2)

Circumderence at Perineum

FOAIE R I ANAI AN A7 49 515 5SS 0EI GG O EA FIISTE AT M9 MBI RS W M1 W

Sonug¢

5 entegre conta ile en giivenli ve konforlu siispansiyon
Minimalize edilmis piston hareketi
Arttirilmis rotasyon kontrolil
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Ve OSSUR.

ACADEMY

Engelli Bireylere Ozel Spor
Protezleri

Ossur Tiirkiye Akademi / Helin Avc
30.05.2021 — Ankara Universitesi

Sunum I¢erigi

»  Spor Protezi Komponentleri "

+  Siispansiyon Onemi ﬁOSSUR

- Dikkat Edilmesi Gereken |
Noktalar

+  Rehabilitasyonun Onemi

Spor Protezi Komponentleri

+  Soket

» Liner i{‘é-’-&-@;
- Diz EKlemi (4 [ 10000
+ Dizlik \

»  Baglant1 Adaptorleri

»  Sporcu Ayaklari
*  Nike Tabanlar

Liner
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Siispansiyon Yardimcilari

Cheetah Knee
*  Yiiriyls, hizli kosu ve mesafe kosu aktiviteleri

» 4 bar geometri ve hidrolik salinim faz1 kontroli
+  Max. Kullanic1 agirligi: 100 kg

t A X

Sporcu Ayaklar:

) ) \} -

Cheetah Xpanse  Cheetah Xtend Cheetah Xtreme Cheetah Xcel Cheetah Xplore Cheetah Xceed Flex Run
Cheetah Xpanse

«  TT seviyeli ampute bireyler

»  Uzun atlama

»  Max. Kullanici agirligi: 116 kg
*  Suya dayanikli

Cheetah Xtend

» TT ve TF seviyeli ampute bireyler

+  Kisa mesafe ve daha uzun mesafe kosular1(400-5000m)
»  Max. Kullanic1 agirhigi: 147 kg

»  Suya dayanikli
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Cheetah Xtreme

« TT ve TF seviyeli ampute bireyler

«  Kisa mesafe kosular1 (100-200-400 m)
+  Max. Kullanic1 agirhigi: 147 kg

»  Suya dayanikli

Cheetah Xcel

+ TT ve TF seviyeli ampute bireyler
+  Kosu ve uzun atlama

+  Max. Kullanict agirhigr: 147 kg

+  Suya dayanikli

Cheetah Xplore

« TT,KD,TF seviyeli ampute bireyler
»  Diisiik tempolu kosular

+ KB3-K4

+  Max. Kullanic1 agirhgr: 147 kg

»  Suya Dayanikh

Cheetah Xceed

+ TT, KD, TF seviyeli ampute bireyler

+  Kosu ve sprint gibi yiiksek etkili spor
aktiviteleri

+  Max. Kullanict agirhigr: 147 kg

»  Suya dayanikli

Flex-Run

« TT,KD,TF seviyeli ampute bireyler
»  Kosu ve sprint gibi rekreasyonel yiiksek etkili spor aktiviteleri
+  Max. Kullanic1 agirligi: 130 kg

Baglant1 Adaptorleri

Dynamic L-Adapter | Bolted L-Adapter | Dynamic Adapter | Bojted Adapter | Dynamic & Boited
130 13° 100 100 Adapter

FSX50009 CXL50004 CXL50003 CXL50002 CLX50001 CXE50001
=3

. ; B
e 4= S o B

Weight limit 147 kg 100 kg 100 kg

Chestah® Xcel ™ x x x X x

Cheetah® Xpanse™ X X

Cheetah® Xtreme ™ x x x X x

Cheetah® Xtend™ x x x x x

Chestah® Junior

Flex-Foot Chestahe x x x X
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Ossur Nike Tabanlar

= s’

Nike Traction SoleX Nike Spike SoleX Nike Spike Pad 2.

SoleX Tasarim

Hafif, dayanakli kompozit tasarim
Arayiiz: kavrama saglar, titresimleri soniimler 0
Tray: Nike tabanmi Ossur karbon yayina sabitler

Orta taban: tamponlama saglar
Dis taban: ¢oklu spor aktiviteleri i¢in

b S

Nike Spike Pad 2.0 — Tasarim

*  Spike Pad 2.0, taban1 boyuta gore kesmek igin dahili trim hatlarina sahiptir.

o TR (] T
* M givi
« Civilerin yerlestirilmesi kavramay

destekler.
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Ossur Nike Tabanlar

_ Nike Traction SoleX. | Nike Spike SoleX. | Nike Spike Pad 2.0 | Nike Spike Pad Nike Sole Nike Sole Junior

Toe=T g

Cheetah® Xceed™ X X
Cheetah® Xcel™ X X X
Cheetah® Xpanse™ X X
Cheetah® Xtreme™ X X X
Cheetah® Xtend™ X X =X
Flex-Run™ X
Flex-Run™ Junior
Cheetah® Junior
Flex-Foot Cheetah® X X
* possible, but no perfect fit
Siispansiyonun Onemi
Dikkat Edilmesi Gereken Hususlar
»  Statik Hizalama
v ¥ —
i | "
p v 3l \
\
| x \ N [
Xy | e N
Cheelah Xcel Cheetah Xpanse Cheetah Xtend  Choatah Xtroma  Cheetah Xploro Cheetah Xceed Flax Run

+  Dinamik Hizalama

+ Notral soket hizalamasi ile (sagittal plane)
~ Yurome sapmalan tespit edilir

« 5.7 derece soket ektansiyonu ile
Parlizsiiz durug faz: gegisi
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Ampute Rehabilitasyonu ve Egitimi

Ekip olarak yaklagim;

*  Ampute Birey

«  Doktor

»  Protez Teknikeri

«  Fizyoterapist

» Diyetisyen

*  Atletizm Antrenori

Egitim Hedefleri
IDenge.
A
‘Kontrol ‘
Kosu Biyomekanigi

Ampute Kosu Teknigi

*  Protez Giiveni

+  Kalganin Geriye itilmesi

»  Saglam Taraf Adimlamasi
+  Adim Simetrisi

» Kol Salinim

1. Uluslararasi Protez-Ortez Ogrenci Kongresi May1s 2021



Ileri Egitim Teknikleri

» Denge Egzersizleri

»  Giic Egzersizleri

»  Ceviklik Egzersizleri

* 5 Adimda Kosma Egitimi

*  Gelismis Kosu Egzersizleri

1. Uluslararas1 Protez Ortez Ogrenci Kongresi May1s 2021
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Prof. Dr. Helena BURGER

University Rehabilitation Institute Republic of Slovenia

Medical Director

helena.burger@ir-rs.si

Definition

* Fall is an event which results in a
person coming to rest inadvertently on
the ground or floor or other lower level.
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Systems involved

* Vestibular
* Vision Proprioceptors
* Proprioception

Moacr corter
Thadwes Sersory corten

Conntomtn.

* Central nervous system T e

- | e,
‘ e | oo Qo)
A

oA

[EE——— e
- o\ - -
_ -

Amputation

* Amputation — lack of proprioception

* Cause — DM (retinopathy, neuropathy)
* Concomitant diseases

Evidence

* Amputation and
balance :

—0 meta-
analysis

—10 systematic
reviews

—17 RCT
—710 studies
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Balance

* Strong evidence between balance and
walking ability
—Basic prosthetic mobility in TT 2
—Community participation 1
—Self-perceived mobility *
—Poorer performance '
—Slower walking speed 3
1 —van Velzen et al. Clin Rehabil 2006;20(11): 999 — 1016.

2 - Gailey R et al. PR M 2020;12(2): 130 — 139.
3 — Feick E et al. POI 2016: 40(1): 65 — 74.

| s ——— | A |
Balance

* People with LLL had increased postural
sway in standing '

* Poeple fitted with the first prosthesis has
27.8% greater postural sway in bilateral
stay than skilled prosthetic users 2

1 - Ku PX et al. Gait Posture 2014; 39(2): 672 — 82.
2 — Mayer A et al. RCT BMC Muscoloskeletal Disor. 2011;12 :118.

.D
Balance and Balance
Confidence

* Level od prosthetic use can be identified
by: 1

- Balance ability:
* Retrieving objects from floor
* Turning to look behind
* Placing alternate foot on stair

- Balance confidence

- Number of comorbidities

1 - Wong CK et al. J Rehabil Res Dev 2014; 51: 1353 - 64.
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Balance problems and
falls

* During all stages of recovery, people
with a LLL are at increased risk of
falling compared with able-bodied
individuals’

1 - Steinberg N et al. Disabil Rehabil 2019;41(15): 1778 — 1787.

Risk Factors for Falls

* Each stage of recovery is associated
with different fall risk factors '

Falls in Surgical Ward

* Fall incidence for patients after amputation
was 16.5% 12

* General falling rate 1.9% 2
* Risk factors 12:

—Dysvascular etiology
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Falls during Inpatient
Rehabilitation

* 20.8% "to 31% 2 of patients fall during
inpatient rehabilition

$14vhs pascer na batribentry dan (uhata]

el
NRYA
D— °

Falls during Inpatient
Rehabilitation

* Risk factors 1:
—>70 ¥§ars: old . } 15x
—Cognitive impairment
—4 or more comorbidities
—2 or more medications 2—-6Xx
—Using benzodiazepines or opiates

Falls during Community
Living
* 24 — 80% of people after LLA fall in the
community after the amputation -4

* 25 — 75% have recurrent falls 3

1 - Steinberg N et al. Disabil Rehabil 2019; 41(15):1778 — 1787.
2 — Hunter SW et al. PRM 2017;9(2): 170 — 80.

3 —Wong CK et al. J Rehabil Med 2016;48: 80 — 5.

4 — Wong CK et al. J Rehabil Med 2015; 47: 80 - 6.
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Balance of LLA Living in
Community Aim

* To find out whereas very active people
after TT amputation have balance
problems

Balance o! LLA Living ||n

Community Methods

* Walking on instrumented
treadmill with the BAR
device '

* |nitial warm — up 10 min.
* Speed 0.5m/s
* Perturbated walking

* Perturbation force — 10%
body weight

1 - Olensek A et al. J Neuroeng Rehabil 2016;13: 55.

FISCALLH) SR E R U}U(HIH “(HHJH(

e e
——— i
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alance o Living in
Community Results

=
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Perturbation directions Perturbation directions

alls during Community
Living
* Risk factors for falls in individuals after LLA

are: 1

- Unilateral trans-tibial amputation (TT) "2
- Diabetes Mellitus '
- Vascular comorbidities 23 2| s
- Unsafe or risky behaviour 4 3
- Not paying attention to surroundings *

1-VuK et al. PMR 2018 [ahead of print]

2 — Hunter SW st al. PMR 2017; 9: 170 - 180.
3 -~ Wong CK, Chihuri ST. Am J Phys Med Rehabil 2019; 98: 130 - 5.
4 — Hunter SW se al. Disabil Rehabil 2020;42(16):2252-2261.

Measurement

* Balance confidence — questionnaires
* Balance:

—Clinical tests
—Instrumented measurements

* Falls — questionnaires
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Balance Confidence

1 Walking around the house

% ABC 1. 2. Walking up of down stairs
. 3 Bending over to pick up a slipper from the front of a closet floor
4 Reaching for a small can off a shelf at eye level
=31 6 items s tiptoes something hoad
6 Standing on a chair to reach for something
. 7, Sweoping the floor
=RatNG SCAIO 0= ¢ asmemorsumissowpunarituanwey
14 0, 9 Getting Into of out of a car
100% NN e i G
o 1 Walking up of down a ramp
—Higher % — 12 Walking in  crowded mall whare people rapidly waik past
¥ 13 Being bumped into peopie as they walk through the mall
14. Stepping on to or off an escalator while holding onto a railing
higher
15. Stepping onto or off Vg onto s
confidence Unay e ot sk 1 hold the aling)

16. Walking outside on icy sidewalks

1~ Powell LE, Myers AM. The Activities-specific Bal Confi (ABC) Scale. J
Gerontol A Biol Sci Med Sci. 1995 Jan;50A(1):M28-34.

K -
Balance Confidence

* Recommended to use in patients with
neurological problems and elderly’

* Scores < 67% indicates a risk for falling?
* Translated in several languages 3

1 - www.rehabilitation-measures
2 - Lajoie Y, Gallagher SP. Arch Geront Ger 2004,38: 11 — 26.
3 - C Ayhan et al. Turk Geriatri Dergisi . 2014;17(2):157-163.

Balance Confidence

* 170 LLA living in community

* 74.7% men

* 1 — 65 years after amputation

* 63.6% fell at least once in last 6 months

* ABC score 0 — 100, mean 59%, median
60%

* 59% of people had ABC score <67%

Burger H et al. IURR 2021 accepted
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Assessing balance

* Clinical tests:

—0One leg standing —
on prosthesis

—Timed Up & Go test
-TUG

—L Test

—Berg Balance Scale
- BBS

One-leg Standing on

Prosthesis
30 EMean of 3 wolks
CIMadian of 3 walks

-2
2
i
§,,, Lo I
o o I I Burger H et al. URR
i > - 2018 Jun;41(2):173-

e e = owins,  [L1479;

A Mavri¢ N et al. URR

A ® € 2020; 43(3):266-271.

* L Test:

—2 transfers

-3 turns

—Reliability — ICC = . 971
—Validity — correlates

with FAI, ABC, 10 m
walk, PEQ I

—MCID =4.5s2

1 — Deathe B et al. Phys Ther 2005; 85: 626 — 35.
2 — Rushton PW et al. Prosthet Orthot Int 2015; 39: 470 - 6.
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Berg Balance Scale — BBS

* 14 activities (0 — 4
points)
* Maximal 56 points™:

—40 — 45 points — T
risk for falls

—< 21 — severe
balance problems

1 - Berg K et al. Physiother Can 1989;41:304-11.

Berg Balance Scale - BBS

* Community-
dwelling adults
after LL
amputation (n=54)
— better balance -
7 risk of falling’

1-Wong CK et al. JRM 2015; 47: 80 - 6.

AN

Instrumented
measurements

* Dynamic balance:
—Dynamic posturography

—Equipment for
assessment and treatment
of balance disorders
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Interventions

* Physiotherapy:
—Conventional PT:
—Exercises
—Walking aids
—Use of modern technology
* Prosthesis:
—Feet

—Knee R\@

Interventions

* Training T walking speed -3
* RCT — exercise programme: 3
—Fewer falls in 1 yr

—Strenthening hip adbductors improve balance
confidence 4

—Personalised exercises reduced falls °

1 = van Velzen et al. Clin Rehabil 2006; 20: 999 - 1016.

2 — Matjacic Z et al. Prosthet Orthot Int 2003;27: 214 - 20.
3 — Schafer ZA et al. Gait Posture 2018; 63: 282 - 9.

4 - Pauley T et al. JRM 2014; 46(3):264 — 70.

5 — Schafer Z et al. Gait Poasture 2018: 63: 282 - 9.

PN W

Interventions — walking

R
CG
BOS-~

ArtLimb
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Interventions — walking

aids
* 4 activities of increasing difficulty :
—>walking indoors; a"‘,:’ VH,A
—walking on sidewalk and streets; ['] | d! |
—»walking up and down a steep hill; TEATTLENT T

—»walking for up to 2h

* Good correlations with ABC-5 (r—-O 81)

1 —Burger H et al. Int J Rehabil Res. 2021 Jun 1;44(2):99-103.

Interventions

Matjaci¢ Z, Burger H. Prosthet Orthot Int. Staiano A, Flynn R. Games
2003;27(3):214-20. Health J 2014:3(6):351 - 65.

Interventions

* Task-specific postural perturbation
training ¥ stumbels and falls

* Wii Fit in older LLA patients improves
walking 2

* Active videogames are promising tool
to improve balance 2

1- Kaufman KR et al. Clin Orthop Relat Res 2014; 472(10): 3076-84.

2 —Imam B et al. Clin Rehabil 2017; 31: 82-92.
3 — Staiano AE, Flyn R. Games Health J. 2014; 3(6): 351 — 65.
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Interventions - =

prosthesis — feet
» Prosthetic feet (Otto Bock):

o~
- SACH-C -
— Dynamic Motion — B .
— Triton— A
|ntervent|ons -

prosthesis — knee

+ Active control knee (Ossur Power Knee
Il) increase balance confidence
(difference 3.77) 1

* MPC vs Non MPC knee - no sig.
diference: 2

- ABC, TUG, One Leg Balnce Test

1~ Hafnar BRI Askew R1 .| Rehahil Res Nav 2015 82877 - 700

Interventions -
prosthesis - knee

* MPC vs Non MPC knee — moderately
active amputees:

— reduced median TUG time (from 21.4s to
17.9s — dif = 3.5s)

* MDC TUG for amputees is 3.6s 2

1 - Lansade C et al. Ann Phys Rehabil Med 2018; 61:278 — 85.
2 — Resnik L, Borgia M. Phys Ther 2011; 91:555 — 65.

SKM 1. Uluslararasi Protez-Ortez Ogrenci Kongresi Mayis 2021



AN .
Interventions -
prosthesis — knee

* 3E80 default stance hydraulic knee vs
Non MPC knee — N=13: 1

— ABC improves 12 points
—77% decline self-reported falls

1 - Squella SAF et al. POl 2018; 42: 228-35.

N

Conclusion

* People with LLL have
balance problems

* Have to assess them

* Take appropriate
interventions

* Team work
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Murat SAHIN (Fzt. Mustafa DUGER Adina)
Ortotek

Bolgesel Satis Mudiirii

Ortotek olarak kaliteden ddiin vermeden ve milli ¢ikarlar g6z 6niinde tutularak kaliteli yerli
dretimi arttirmayr temel alan vizyonu ile 2000 yilindan bu yana c¢aligmalarimizi
siirdiirmekteyiz.

Bugiinkii kurumsal yapimiz ile 4 temel boliimde hizmet sunmaktayiz.
Bunlar;

»  Protez — Ortez uygulama ve rehabilitasyon ¢alismalari
+  [thalat, distribiitorliik hizmetleri ve teknik destek

*  Yerli iiretim

+ Ihracat

Her biri farkli avantajlara sahip bir ¢ok ¢esitlilikte protez ayaklar vardir. Temel olarak protez
ayaklar; politiretan ayaklar ve karbon ayaklar olarak iki grupta incelenir. Poliiiretan ayaklar
kendi i¢inde mafsalli (konvansiyonel), sabit (sach) ve dinamik olarak iige ayrilir.

Karbon ayaklar yiiriiyiis esnasinda aldig1 enerjiyi biriktirip kullaniciya geri verme 6zelligi
sayesinde kisinin yiiriimesini kolaylastirarak, harcadig1 enerjiyi azaltir ve daha uzun siire
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yiirliyiis sergilemesini saglar. Bu 6zelliginin yaninda karbon ayaklar kisinin dogal ve normale
cok yakin yiirliyebilmesinde 6nemli bir rol oynar.

Karbon ayaklar kisiye 6zel olarak segilir, kullanicinin aktivite seviyesi, kilosu, yasi, meslegi
karbon ayak se¢imi yaparken dikkat edilmesi gereken 6nemli unsurlardir.

Ortotek olarak, 2015 yilindan bu yana karbon ayak teknolojileri {izerinde yapmis oldugumuz
ARGE c¢alismalar1 sayesinde 2017 yilindan itibaren her tiirlii aktivite seviyesindeki
kullanicilar i¢in esnek, hafif, dayanikli ve muazzam bir enerji geri doniigiimii saglayarak
kullanicilarin daha az enerji harcamasini ve daha uzun siire anatomik bir yiriyis
sergilemesini saglayacak karbon ayaklarin {iretimini yapmaktay1z.

Karbon ayaklarin karakteristik 6zellikleri vardir. Bunlar;

+ Dikey yiikleme: Ayak zemine paralel bir sekilde tam yiikliiyken ayagin gosterdigi
esnekliktir. Bu ozellik yiiriiyiis esnasinda giidiik, eklemler ve bel iizerindeki etkiyi
azaltarak daha fazla konfor saglar.

+  Torsiyon: Yiriylis esnasinda ayagin 4 yonlii sekilde ¢ok azda olsa rotasyon yapma
seviyesi belirlenir.

+ Inversiyon-Eversiyon: Karbon ayagin dizaynma gére inversiyon eversiyon yapabilme
derecesi belirlenir.

+  Topuk Sertligi: Topuk vurusu sirasinda zeminin verdigi tepki ve sok abzorbe seviyesi
belirlenir.

+  On Ayak Dinamikligi: Parmak kalkis1 sirasinda ayagi 6n kisminda biriken enerjinin
seviyesi Ol¢iiliir.

»  Orta Durus Fazi1 Esnekligi: Durus fazi sirasinda ayak tam yiiklii iken 6ne dogru esneme
oradan olgiilir.

+  Efektif Ayak Uzunlugu: Ayagin tam olarak kullanilan kismidir.

» Plantar ve Dorsi Fleksiyon Hareketi: Yokus inerken ve c¢ikarken ayagin aldigi
pozisyondaki esneme seviyesi belirlenir.

Karbon ayak {iretimi yaparken ayaklarin aktivite seviyeleri yani K seviyeleri
miihendislerimiz tarafindan bu &zellikleri dlgiilerek belirlenir. Sinerji olarak {irettigimiz
karbon ayak inversiyon - eversiyona imkan veren yiiksek ve diisiik profil olarak iki ¢esidi
bulunan tiriinlerimizin basinda gelmektedir.

Syme tech isimli karbon ayagimiz; 6zellikle syme amputasyonu veya uzun giidiik diz alt1
amputasyonu i¢in {irettigimiz bir tirtindiir. Normal karbon ayaklardan farki dinamik kisminin
digli sekilde {iretilmesi ve c¢apanin iizerine gegilip sokete monte edilmesi avantaj
saglamaktadir. Toplam boyutu 4 cm kadar uzunlugu vardir. Bundan dolayr syme
amputasyonu ve uzun TT amputasyonlarda kullanilmaya olanak saglar.

Hidrolik ayak bilegi sistemlerini gelistirmekteyiz, yaklasik 3 sene 6nce iirettigimiz KaMan
hidrolik ayak bilegi hem aktif vakum hem hidrolik ayak bilegi eklemi ve karbon ayagin
birlegimi ile ii¢ teknolojiyi bir arada sunmaktadir.KaMan, aktif vakum, hidrolik ayak bilegi
ve karbon ayak teknolojisinin ti¢iinii bir arada sunmaktadir. Hidrolik ayak bilegi sayesinde
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zemine tam temas ederek simetrik bir yiiriylis saglanir. Ozellikle engebeli ve egimli
alanlarda gelismis stabilite ve giivenlik saglar. Kullanicinin istegine gore kisiye 6zel olarak
plantar fleksiyon ve dorsi fleksiyon direngleri ayarlanabilir. 5 derece dorsi fleksiyon, 15
derece plantar fleksiyon ve ilave olarak karbon topuk esnemesi ile muazzam bir bilek hareketi
acisina sahiptir. Sadece 3 adimda maximum vakum seviyesine ulasir ve soket icerisindeki
piston hareketini engelleyerek kullaniciya daha giivenli bir yiiriiyiis imkani1 sunar.

KaMan kimler i¢in tasarlandi?

Gelistirilmis denge ve konfor bekleyen orta ve yiiksek aktivite seviyesindeki kullanicilar. Diz
alti, diz Usti, unilateral ve bilateral amputeler, Diz fleksiyon limitasyonu olan kullanicilar
i¢in tasarlandi.

KaManin kullanictya kazandirdiklari;

Yiiriime ve denge yamag rampa tepe gibi ¢esitli arazilerde konfor.
Otururuken konfor.

Giinliik ig hayatina uyuma destek egilirken yada ev islerinde ekstra konfor.

Bunun diginda yeni gelistirmis oldugumuz ort-95 hidrolik diz eklemini tanitmak istiyorum.
Ort-95 diz eklemi swing fazi hidrolik olarak stance (durus) faz1 mekanik olarak kontrol edilen
bir diz eklemidir.

Gelistirilmis diz ekleminin en biiyiik 6zelligi muadillerine gore hem kilitlenebilir hem de
serbest olarak kullanilabilmesi. Hasta bu durumda kullanmak istemezse oOzellikle yeni
amputasyonlu hastalarda bir siire kilitli olarak daha sonra da serbest olarak kullanilabilir
olmasi en biiyiik avantajidir. Oniindeki kilit mekanizmasi saga dogru cevirildiginde eklem
kilitli hale geliyor ve bundan sonra da 6yle kullanilabiliyor. Bu eklemimiz i¢in biiyiik bir
avantaj. Ayrica eklemin sag ve sol kisminda yer alan ayar mekanizmasindan fleksiyon ve
ekstansiyon ayarini ayr1 ayr1 yapma olanagi mevcut.
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Mng. Murat SAHIN

Proted
CEO

murat.sahin@proted.com.tr

Firmamiz 1991 yilinda Kocatepe camisinin altinda 2+1 dairede protez-ortez uygulama
merkezi acarak faaliyetlerini 6zel sektdre tasimis bulunmaktadir.

Firmamiz 2000-2005 yillar1 arasinda disardan hizmet aldi, 2005 yilinda kendi tesisimizi
kurarak Ostim’de  atdlyemizi kurduk. 2005 yilinda kosgeb projesi ile tamamlamisg
oldugumuz pedilen ayak biriminde su anda ii¢ farkli renkte 6060 gesit ayagi biinyemizde
iiretmekteyiz. Bunlarin i¢inde karbon ayaklarin kiliflari, karbon ayaklarin ¢oraplari kendi
tesisimizde tliretmekteyiz. 2006 yilinda dokiim sistemde kaliplarin1 kendimiz imal ederek ama
disardan hizmet alarak hizli teknik iiretebilecegimiz, diz eklemleri, ¢apalar, bu sistemi
disardan hizmet alarak ama kaliplar1 kendimiz olusturarak faaliyetlerimize devam ettik. Bu
stireg igerisinde aliiminyum ve paslanmaz gelik ve Titanyum birlesiminden olusan diz
eklemlerinin talagli imalatlari1 yontemiyle akilli CNC’de iiretimine bagladik. 2005°li
yillarda 2021 yillara kadar 300.000 iizerinde parca diinyaya pazarlamis bulunmaktayiz.

2009 yillarda Proted firmasi aslinda diinyada nadir olan ama Tiirkiye’de biraz popiiler olan
hem ortez gurubu hem protez gurubu alt ekstremite, {ist ekstremite liretimi yapmaktadir.
Devletimizin 6dedigi kanallarda yerli {iretim olarak bize diisen gorev bu iiriinleri Tiirkiye’de
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saglayabilmek, 2010 yilinda {ist ekstremite PVC kilif ve eldiven kaliplarini yurt disindan
yaptirarak tiretimini fabrikamizda gelistirmekteyiz. 2011 yilinda Tirkiye’de ilk ponomatik
diz eklemi yaptik.

2012 yilinda 2010°Iu yillarda basladigimiz ama 2012°de fabrikasyon hale getirilmis silikon-
linerlerimiz mevcuttur. 2012 yilinda karbon ayak seri imalatina baglamig bulunmaktayiz.

Karbon ayak kilifi 2013-2014 yillarindan bu yana iiretimini kendi tesislerimizde yapiyoruz.
Ipligi kumas1 6zel oldugu icin ham maddesini tamamen Avrupa’dan kendimiz getiriyoruz.
2015 yilinda yine ponomatik polisentrik diz eklemlerini iiretmeye basladik. 2015’lerde
basladigimiz seriiveni 2017 de projemizde hidrolik diz eklemleri ile baslatti. Bir kilo zarfinda
hidrolik iiriin gelistirdik. Myo-el projemiz bu siire zarfinda MDR dedigimiz Tibbi Cihaz
Yonetmeligi ile bir kalite belgesi sablonu olugturuldu ve resmi olarak basladi. Sensor ve
kartlar kendi tasarimimiz, kilif 3D printer tretimi ile olusturuldu. Firmamizin bes kitada
yaklasik 63 ilkeye satisi mevcuttur.Buradaki amacimiz Tiirkiye’deki iiretimi filizlendirmek.

Kalite Belgelerimiz

+ 1SO 9001 Kalite Yonetim sistemi

+ ISO 18001 is saghg: giivenligi

+ ISO 13485 Tibbi cihaz kalite yonetimi
« ISO 14001 Cevre Yonetimi

+  MDR-MDD (Devam Ediyor)

Odiillerimiz

+ 2012 Ihracatin Yildizlart
»  2012- Teknoloji Bakanlig1 1000 teknolojik firma arasindan 6diil alinmasi
+ 2019 ARGE Merkezi Odiilii

Uretim Merkezi ivedik OSB

+ 2020 de yeni iiretim tesisine tasginmamiz ile ihtiya¢ duydugumuz iiretim alanlarina
yatirim yapma firsati olustu.

»  Hassas Dokum Birimi

+  Isil iglem departmani

»  Makine Ekipman Montaj Hatt1 (Finn-Router Laminasyon Vakum)

+  PVC eldiven ve kilif

Uretim Birimleri

*  Temel iiretim birimleri

+  CNC talash imalat birimi
+  Hassas dokim birimi

»  Pedilen ayak tiretim birimi
«  PVC eldiven-kilif tiretimi
»  Silikon hammadesi
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»  Eloksal birimi

»  Karbon kompozit birimi

»  Silikon liner birimi

»  Textile birimi (liner - karbon ayak ¢orabr)
»  Arge prototip birimi

»  Ayak ahgap birimi

»  Siinger (kozmetik protez kaplama) birimi
»  Poliiiretan sicak/soguk basim

+  Lazer birimi

+  Montaj

»  Paketleme-kutulama

+  Kalite test makineleri kontrol labaratuvari

Destek Faaliyet Birimi

»  Arge-urge birimi

+  Uretim planlama erp-mrp

»  Tesvikli- tesviksiz proje birimi

»  Kalite kontrol birimi

»  Sertifikasyon mdr-mdd-ce oryantasyon
+  Satin alma

+ Finans
+  Muhasebe
«  Satis

+ Pazarlama

Uretim Asamalar1 Olarak

»  Hassas proses ornegi

»+  CNC isleme orenegi

«  Pedilen ayak tiretimi

+  Isiliglem

»  Kompozit tiretimi

+  Kompozit iiriin 6zellikleri

*  PU pedilen ayak

+  Siinger sekillendirme stireci
»  Lineer ve hammade

Tasarim ve Faaliyetlerimiz;

+  Dinamik ayak ¢izimi

»  C tipi sarj uyumlu myo pil yatagi

» Hidrolik diz analizi sonrasi stres bolgeleri
»  Tiip adaptor stres dagilimi
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AR-GE Zorluklar:

+  Entegrator / Uygulayici

+  Boyutsal problemler ve Litaratiir taramasi

+  On tasarim 6ncesi - Uretme ve Montaj degerlendirme

*  Mekanik pargalarin tasarimi

»  Sanal ortamdaki simiilasyon senaryolarinin gergekligi

« 3D Printer baski ile tasarim degerlendirme

*  Mekanik Tasarimin iiretim ve montaja entegrasyonu

+  Kilinik aragtirmasi + Sertifikasyon

+  Dokiim Parca Kapasitesi: 2021 Yillik {iretim kapasitemiz 104.000 parca
+  CNC isleme: Yillik 302.400 ortalama parga isleme kapasitesi

+  Karbon ve pedilen ayak kapasitesi: Yillik 28.300 Adet

+  Siinger Isleme Kapasitesi: Yillik 44.800 adet diz alt1-diz iistii siinger isleme kapasitesi

Bu yillik degerler 3 vardiya c¢alisma saatlerine gore 0 kapasite ¢aligma sartlarina gore
hesaplanmistir

Yerli Uretim Olarak Hedeflerimiz;

Tirkiye'deki diger tireticilerimizle birlikte c¢alisarak, Tiirkiye'nin savunma sanayisinde
yakaladig1 basar1 hikayesini ve {iretim iistli sifatin1 Protez Ortez alaninda da bagarmak ve
diinyada Protez-Ortez ihtiyaci olan {ilkelerin kalite ve dogru fiyat istenildiginde ilk
seyahatlerinin Tiirkiye olmasini saglayabilmektir.
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Prof. Dr. Serap ALSANCAK

Ankara University, Faculty of Health Sciences
Department of Prosthetics and Orthotics

serap.alsancak@gmail.com

Overview of the Present and Future of Prosthetics and Orthoses /
Assistive Technology

In this paper there are three as a compilation which includes mostly prosthetics. These are:

Prosthetic and orthotic product classifications of World Health Organization (WHO), CAD-
CAM (Computer aided design-Computer aided manufacturing) and 3D systems’
applications, with and without socket applications, future trend of prostheses and orthoses.

In the congress presentation, | asked below question to the students on standards. The answers
are as below.

Q. How much do you know and how much do you follow WHO P&O standards as a student?

«  More (17%) «  Less (48%) «  None (34%)
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Prosthetics and Orthotics standards were determined by WHO and these standards were
published in 2 books in 2017 (Figure 1). According to WHO there are 3 prosthetics and
orthotics (P&O) product classifications. These are basic, intermediate and advanced
products. Basic P&O products are low cost products. They are used in underdeveloped
countries. Intermediate P&O products are not cheep, but not more expensive. These are such
as four-axis knee joints, pneumatic or hydraulic components and articulated feet. Advanced
P&O products are similar to intermediate products. But they have additional “smart”
controls. It captures signals and provides control, automatically such as e-mac, meridium foot
and power knee joint. For these products and working methods usually require a higher level
of expertise. They are also more expensive.'?

()

STANDARDS FOR STANDARDS FOR
PROSTHETICS AND ORTHOTICS PROSTHETICS AND ORTHOTICS
Part 1: STANDARDS Part 2: IMPLEMENTATION MANUAL

oy

Fig.1.WHO standards for P&0O Book (1-2 Vol, 2017).

CAD-CAM techniques have been used for several decades in P&O to design and carving, to
shape the models with CNC machine blades. CAD-CAM was defined firstly for the P&O
field, in the ISPO special issue in 1985.2 The main target is to complete the production
processes in a very short time. These are to take measurements from many patients (data is
taken from the pictures), to make design and corrections on computer in 3 diamentions and
then the image is sent to the 3D printer after that digital product is ready to fit the patient.
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Fig.2. Spinal model design, rectifications on computer and production of 3D printer. The
method provides an opportunity to capture “all dimensions of the body segment”.
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If we compare digital production method to conventional fabrication, in “3D printing”
method offers much cleaner technology. The method is also known as less traumatic for
taking measurement, especially for children (Fig.3). But, the method and product are,
expensive. “If you think that this is an investment at that time assistive technology is not an
expense.” Perhaps even more important than that, if you have enough conventional
manufacturing knowledge, then you should start manufacturing with a 3D system. This
means that you must know firstly plaster cast very well. On the other hand both CAD and
“3D printing” sytems should be used by prosthetist orthotist or assistant prosthetist orthotist.

I believe that “If the system is used by expert hands”, “this will undoubtedly reflect positively
on the functionality, comfort, durability of P&O products and patient’s satisfaction.

Fig.3. CAD and 3 D Printing is used for the other P&O.

What about, the use of digital technology in pandemic duration? Binedell et al. made a web-
based survey on this subject, last year. The study showed that the digital technology was used
for manufacturing of 70 patients’ P&O products in a-two month duration. 18 countries
participated in this study and FO (55%); AFO, TT and TF sockets (45%) are applied.
Application was determined as 77% successful. As a result of the study digital technology of
countries, should be supported especially in covid and post-covid period.*

We have had our students’ point of view on digital technology at this congress. The students
percentage who are interested and like to use are 86%, unstable students are 10%, the students
are never interested in the production with digital technology are 3%.

Except of 3D system there is the other production method as without using negative and
positive plaster cast. There are both Otto Bock and Ossur Industries have the new direct
casting methods. IPSO cast of OttoBock has been given at the congress workshop. The other
direct socket fabrication method with using direct casting of Ossiir was defined by Marable
etal. in 2020. They used Novel method with baseline for 38 TF patients. And the results were
found satisfaction as 30% (Fig.4).
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Fig.4. Direct socket (left) Direct socket process for TF amputee (right) A) application of
material, B) resin injection, C) moulding of resin D) first fit and alignment check.

There are many new idea on sockets. According to the new idea, sockets may be classified
on Trim Lines, Profile structures and Adjustability.

One of them is an open trimline example. This is a S6derberg’s socket design. Sdderberg’s
design allows the femur to move forward on the tibia in 90 degrees knee flexion. The femoral
displacement area is open and there is no socket pressure on this area in this socket. Patient’s
comfort is provided in the socket.®

Fig.5. Soderberg’s open trim line socket.

Another new one is low trimline or low profile socket. This is Northwestern University
Flexible Sub-Ischial Vacuum Socket (NU-FlexSIV Socket). The socket was developed by
Stefania Fatone in 2017 for TF amputees and before the application, 31 prosthetists
recommendation had been taken. Targets of the socket are to increase ROM and functional
performence, to increase quality of life and satisfaction. In this study, the low profile trimline
provided great convenience for young TF amputees and high activity expectations.”?
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- Examples of transfemoral sockets: (a) Ischial
Containment and (5) Sub-schial |

Fig.6. NU-FlexSIV Socket.
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The other new socket example is CRS (Compression-Released-Stabilized) or Hi Fi socket.
Main idea of the socket is “capture and control of the bone with alternating compression and
release”.

The socket was designed in 2011 by Alley and it was published in JRRD.® In conventional
socket bone moved with big angle and load is carried at end of the bone. In CRS socket;

The bone is centered in soft tissue, “longitudinal compression and releasing areas are
designed in the frame socket. This structure provides bone stabilization and great load
transfer along the bone, not at the ends. Bone moves a very little angle in the frame socket.

Fig.7. In conventional socket, (a) bone is centered before application of any load, but moves
as shown in (b) second cross section when user moves humerus to flex arm. This action must
first compress tissue at both ends as shown. Only after bone has moved through substantial
angle will socket pick up load, and all load is carried at ends. In CRS socket flex arm. This
action must first compress tissue at both ends as shown Only after bone has moved through
substantial angle will socket pick up load, and all load is carried at ends. In CRS socket, (c)
cross section through two longitudinal depressions of (a), tissue is already precompressed, so
(d) fourth cross section load transfers almost immediately with little change in angle.
Furthermore, load transfers along entire length of bone, not just at ends.

Today, the volumetric changes of the stumps, forced the researchers, to develope adjustable
sockets. The sockets are provided many benefits from comfort and practical use to perminant
stability. Adjustable sockets are collected in 3 groups. These are Infinite socket (was
developed by LIM innovations), The Socket-less socket (was developed by Martin Bionics)
and Adjustable (Revofit) socket (was developed by Click Medical). All sockets are described
as functional, durable, thinner and lightenest. Socket types and their details is given Table 1a
and 1b.
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Function LIM Innovatios Click Medical

Custom to Mold X X X
Custom to measurement X X X
Covered by insurance X X X
Open Design X X

Above Knee X X X
Below Knee X X X
Below Elbow X X
Above Elbow x X
Hip Disarticulation X X

Table 1 a. Adjustable socket types and features.

Function LIM Innovatios Click Medical
Symes X X

Liner with pin or lanyard X X X

Use with any liner type X X X

Vacuum Assisted X X X

Real-time Micro-Adjustability X X X

Adjust through clothing X X X

Weight Limit ~320ibs >400Ibs TBD

Table 1 b. Adjustable socket types and features.

Infinite socket or LIM innovations socket was developed by LIM innovations’ Laboratory in
San Francisco. Firstly images are taken from the residual limb and then socket is produced
with 3D digital printers. It has dual wall and manual adjustability. Wall-height and inner
brims are adjusted by the patient. Fitting is easier, knee flexion is increased, open structure
promotes skin health. As a result, patient’s prosthetic laboratory visits are decreased. TF
design of infinite socket has a-rigid four vertical bar, the bars are fastened together with a
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proximal circular adjustable clamp. And a soft liner is used inside of the cage. Kahle et al.
tested the Infinite socket for TT and TF amputees who were not satisfied from their ex-
sockets, because of volumetric changes. According to this study: Functionality of patients
increased with these sockets.?

The other adjustable-open frame socket is “The socket-less Socket” or “Martin Bionics
Socket”. The socket design are different for the amputation level. The pain points and rigid
static brims are totaly eliminated of the traditional socket. The structure allows the residual
limb breathe and flexibility. There is no need to add any socks because of adjustable structure.
The socket fit and comfort is provided in the socket all day. The socket and residual limb
biomechanical structure should be considered at that time, it becomes some of the necessities
to make modifications of the Martin Bionics’ socket for the patients. You see here, the socket
modifications of Martin Bionics Socket for TF amputees.!

The other adjustable, but closed socket was designed by Click Medical. Adapting Fabrication
Skills with Changing Technology.*? The socket was manufactured and fitted by Otto Bock
in Utah. It has movable panels. These panels are adjusted by user’s one hand. Thus socket
adaptation provides to the stump volume changes during the day. There is no need to add any
socks and there is no restriction of ROM. Adjustable socket applications are not limited to
prosthesis, but may also be reflected in orthotics and ortho-prosthetic applications, too.

Fig.8. Infinite socket developed by LIM innovations (left), The Socket-less socket (middle),
Adjustable (Revofit) socket developed by Click Medical developed by Martin Bionics

(right)

In the congress presentation, | asked below question to the students on adjustable socket.
Answers are as below.

Q. Where do you feel yourself in this adjustable socket? Do you think you can make
adjustable sockets in the future?

« Yes, very interesting | can make in the future (57%)
« No, I should improve conventional socket experience firstly (6%)
«  Direct socket fabrication with direct casting looks as if more practical to me (3%)
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The other important outline is “without socket applications”. Traditional socket has a closed
structure. The closed structure causes heat increase and sweating, pressures and suspension
problems. All these problems create skin damage, walking asymmetry and overuse injuries
of the musculoskeletal structure.

How it be possible to solve all these problems? May be with elimination of the socket?

This means that Osseo Integration (O.1.). This is an alternative method of direct attaching a
prosthesis to the residual limb. ‘Osteon’ means bone in Greek, ‘Integration’ means attaching.

The first application of O.I. was performed in the dental practice by Swedish researcher Per-
Ingvar Branemark in the 1950’s. His son “Rickard Branemark™ applied in TF amputees in
the 1990’s. The pioneers of O.1. are father and son Branemarks from Sweden, Frolke from
Netherland, Aschoff from Germany and Muderis from Australia which is given Fig.9.

Because of the socket elimination, O.1. provides some of the advantages such as no sweating
or no skin irritations, no pain, no pressure or no discomfort area. Because of the direct skeletal
attachment; Donning and doffing of the prosthesis is easier, suspension is excellent, and
sitting is comfortable, joint ROM is free, gait is improved in this method.

4 Nt
Fig.9. The pioneers of O.1. (from left side to the right):

(1965) Per-Ingvar Branemark, An orthopaedic surgeon who took his father’s technology and
began using it among the amputee population.

(1995) Rikard Branemark, A Swedish physician who revolutionised Osseointegration. He
discovered this technology during a study measuring kidney blod flow in rabbits when he
inserted a titanium rod into a rabbit tibia and it ossoeintegrated. Aprox 150 surgeries.

(2009) Jan Paul Frolke, A Netherland physician; 181 surgeries.
(1999) Horst Aschoff, A German physician; Aprox 190 surgeries.
(2011) Munjed Al Muderis, An Australian physician; 301 surgeries.

But, to reach and maintain this success is not easy. It has generally 2 stages operation and
then very strict rehabilitation is applied. At the first stage fixture or implant is placed, 6
months later at the second stage abutment is attached to this fixture. And then prosthesis is
attached to this abutment. Muderis made a presentation in the last ISPO World Congress in
Kobe in 2019, he mentioned that he has used both two-stage and single-stage surgeries in AU
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for many (over 300) amputees. On the other hand this popular method, created surgical-
component manufacturers for amputees in the World. Such as OPRA from Sweden, ILP from
Germany, iTap from United Kingdom, Utah and Compress from USA, OPL from Australia.
After we have all this information, should we eliminate of the socket manufacturing and
application? According to me, no not yet, even if a-thousand surgical application, firstly we
should learn the detail of this method. There are some challenges of the technique such as
prosthetic alignment, implant fracture, bone fracture, implant loosing and infection. These
are waiting for their own solutions. We should consider not available for all amputees. For
example Peripheral vascular disease, Radiation exposure, ongoing chemotherapy, Smoking,
Being psychologically unstable are contraindications of O.1. On the other hand the method
has many benefits for amputees. The postop rehabilitation program of O.1. in Australia starts
loading with 5 kgs at the first day. At the second week, it reaches to 50% of body weight.
Prosthetic training starts with lock knee joint. And then definitive prosthesis is applied
between 3 and 6 weeks after operation. Both technique and rehabilitation are expensive for
today. 1320

=

Fig.10. Stages of the O.1. surgery.

The last part of this paper is the future of limb prostheses’ trend. There are many
classifications of external prostheses, these are passive, active and also their sub-groups.
Neural prosthesis is relatively new and exciting. A Brain Computer Interface (BCI) system
is the other exciting improvement. The system consists of 4 sequential components as signal
acquisition, feature extraction, feature translation and device output. (Fig.11 and 12)

&t & LR
Fig.11. BCI system and its working. Fig.12. Working of hand orthosis and transradial
prosthesis with the BCI technique.

The other exciting research is on neuroscience. An international research team in Lausanne,
developed an interface: And connect a prosthesis to residual nerves, the system provided
sensorial feedback. And tested in two volunteer TF amputees. The study showed that
“Sensorial feedback” improves walking speed, metabolic cost and phantom pain.
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Some researchers have also focused on “OI and neural prostheses-combination”. The other
researchers are focused on “Phantom Limb Pain (PLP) treatment to activate phantom
extremity movement. These movements are beneficial to start of myo-pattern”. Thus
phantom extremity has been used for the last 5 years to activate myo-patterns. Because there
is an hypothesis «if missing signals are activated again, PLP is treated».

Fig.13. Motor imaginary, Mirror therapy, Virtual Mirror therapy and Myoelectric pattern.
Making treatment of PLP and creat myo-electric pattern is necessary;

Firstly training is started with Motor movements' imagination with eye closed, this continues
with mirror therapy, and virtual mirror therapy. Then activation starts of myoelectric pattern.

The papers of Ortiz-Catalan et al. should be read. Terminal device improvements and
myoelectrical signal control of myoprosthesis in the last decade are the other important title
of this subject. Fore example 8 electrodes are placed on the residual limb and they measure
muscle movement patterns then movement patterns are matched with the prehension. Otto
Bock myoplus training is started from consultation and phantom sensation, pattern evaluation
and definition and then prosthetic training is passed. In pattern evaluation the numbers are
given to the patterns. For example patient thinks open the hand, performs the movement
bilaterally, thereby producing a pattern in the spider plot. These patterns should be well
seperable and_repetable. After that these pattern findings are recorded. Patient gets info which
muscles/electrodes/number are active for this movement. This movement is repeated to be
learned by the brain.?!??

In the light of these developments; the future of P&O engage with digital systems, robotics
and neural systems.

At the end of this paper two home messages may be given to the P&O students:

» P&O services must be reached equity for disabled people.
»  We must know traditional methods, in addition to this, we must use and especially
produce advance technology in P&O and then service them with low cost.
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Design and Manufacturing of Prosthetics and Orthotics by Using
3D Scanner and 3D Printers

What’s 3D Printing?

3D printing or additive manufacturing is a process of making three dimensional solid objects
from a digital file. 3D printing enables you to produce complex shapes using less material
than traditional manufacturing methods.

3D printing starts with software and there are many different programs for designing and
printing process, from 3D modelling to slicing programs. SolidWorks, Fusion 360 and Rhino
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3D are the most popular CAD softwares with professionals. And also there are many open
source programs.

History of 3D Printers

‘Rapid prototyping’ is another phrase that’s sometimes used to refer to 3D printing
technologies. This dates back to the early history of 3D printing when the technology first
emerged.

1980; Rapid Prototyping (RP) Technologies Dr Kodama, in Japan
1984; First 3D Printer stereolithography (SLA) by Charless Hull
1986; 3D Systems

1988;-3D Systems -SLA-250 introduced first printer -Selective Laser Sintering (SLS) ve
Fused Deposition Modelling (FDM) technology.

1989; American S. Scott Crump submits a patent for Fused Deposition Modeling (FDM),
and in the same year founded Stratasys.

Today there are thousands of companies producing printers and offering all sorts of services
leveraging 3D printing technology.

One of the main advantages of additive manufacture is the speed at which parts can be
produced compared to traditional manufacturing methods. Also it is cost effective, individual
design, accessible and its sustainability are some of the advantages of 3D Printing.

3D Scanners

Scanners are converting an existing object into a digital file. There are 2type of scanners;
laser and optical.

Laser scanners project millions of points or lines on an object then capture its reflection with
sensors. For 3D scanning people and animals, you can’t use a 3D laser scanner since it might
cause damage to the eyes. These 3D scanners are famously accurate, the resolution ranges in
the tens of micrometers. On the flipside, their range is limited to only a few meters.

Optic (Structured Light) Scanners work by projecting a pattern of light onto the object to
scan and not a laser line. These 3D scanners are very accurate, the resolution ranges in the
tens of micrometers. Unlike 3D laser scanners, this technology is safe to apply to humans
and animals. The 3D scanning range is limited to a few meters. Structured light technology
is found both in stationary and in portable 3D scanners.
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-
[1]

The EinScan scanners has a high scan accuracy and can detect a vast range of colors and
textures. It is ergonomically designed, and light weight enough to use for long periods of
time. You can easily take the scanner anywhere you go and the easy plug-and run the scanner
without complex installation.

(2]

The scanner is designed to meet the needs of jewelry professionals, medical professionals
involved with prosthetics and implants, and can also be used within quality control and
predictive maintenance applications.

Types of 3D Printing

ADDITIVE MANUFACTURING
TECHNOLOGIES

[ (Calal OPTOMEC (1M

[3]
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+ 3D printers can be categorized into one of several types of processes:

»  Vat Polymerization: liquid photopolymer is cured by light

«  Material Extrusion: molten thermoplastic is deposited through a heated nozzle

»  Powder Bed Fusion: powder particles are fused by a high-energy source

»  Material Jetting: droplets of liquid photosensitive fusing agent are deposited on a powder
bed and cured by light

»  Binder Jetting: droplets of liquid binding agent are deposited on a bed of granulated
materials, which are later sintered together

+  Direct Energy Deposition: molten metal simultaneously deposited and fused

»  Sheet Lamination: individual sheets of material are cut to shape and laminated together

SLA Stereolithography: An object is created by selectively curing a polymer resin layer-by-
layer using an ultraviolet (UV) laser beam. Once the build platform is submerged, a single
point laser located inside the machine maps a cross-sectional area (layer) of a design through
the bottom of the tank solidifying the material. After the layer has been mapped and solidified
by the laser, the platform lifts up and lets a new layer of resin flow beneath the part.

FDM Fused Deposition Modeling: FDM is the most widely used 3D printing technology.
The filament is pushed through a heated nozzle where it is melted. FDM builds parts using
strings of solid thermoplastic material layer by layer. The materials used are thermoplastic
polymers and come in a filament form.

SLS Selective Laser Sintering: SLS, Produces solid plastic parts using a laser to sinter thin
layers of powdered material one layer at a time. The process begins by spreading an initial
layer of powder over the build platform. The cross-section of the part is scanned and sintered
by the laser, solidifying it. The build platform then drops down one layer thickness and a new
layer of powder is applied.

SLM & DMLS Selective Laser Melting (SLM) and Direct Metal Laser Sintering (DMLS) :
They produce parts via the similar method to SLS. The main difference is that SLM and
DMLS are used in the production of metal parts. SLM achieves a full melt of the powder,
while DMLS heats the powder to near melting temperatures until they chemically fuse
together.

MULTIJET: Multi Jet Fusion is an additive manufacturing method invented and developed
by Hewlett-Packard (HP). Create parts through additive manufacturing technology with a
multi-agent print job. During this process a fusion agent is applied to a layer of material
where the particles are intended to fuse together. Next, a detail agent is applied to create
precise details and smooth surfaces. Finally, the area is exposed to a source of light that will
generate reactions between the agents and the material in order to fuse the material and to
create the part.

POLYJET: The Polyjet technology prints photopolymer resins. This 3D printing process
works similarly to inkjet printing, but instead of jetting drops of ink onto paper, the 3D printer
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jets layers of curable photopolymer liquid onto the build tray. During the printing, the Polyjet
printer jets and instantly UV-cures tiny droplets of liquid photopolymer.

3D Printing Materials

There are many types of printing materials for intended use and fuctionality. The materials
are divided into their type of use: “Filaments & Pellets” for extruding, liquid materials like
“Resins & Waxes” and “Powders” for sintering.

Multiple materials can be used in additive manufacturing: plastics, metals, concrete,
ceramics, and certain edibles (e.g. chocolate).

3D Printing Applications
Today 3D printers are used in different areas. Such as;

Medical and Dental, Aviation, Aerospace, Automotive, Jewellery Art / Design / Sculpture,
Architecture, Fashion, Food

Aviation
In the aircraft construction sector, 3D printing makes faster production processes possible.

Boeing applied additive manufacturing technology to the CST-100 program to reduce mass,
cost and cycle time. The team was awarded a NASA Spaceflight Awareness Award. The
777X flight-deck consoles produced here also use 3D-printed components to minimize the
number of parts.

[4] G

Low pressure turbine (LTP) blades 3D-printed from titanium aluminide (TiAl) for the GE9X
engine. Of the seven components and 304 parts being additively manufactured for the GE9X,
all except the LPT blades and the heat exchanger are cobalt chromium alloy parts. (GE
Auviation)

Aerospace

3D printing, particularly with metals, is increasingly being used in the manufacture of
rockets. The part, which wouldn’t be possible to produce by conventional methods, was then
3D printed using SLM technology.
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A 3D-printed injector head for Ariane 6 launcher [6]

Aerospace companies can also benefit from 3D printing by using the technology to produce
custom tooling equipment like jigs and fixtures on demand. French aerospace manufacturer
Latécocre used 3D printing to cut down lead times for custom tooling.

Automative
BMW Group brands 3D-print metal & plastic parts for some exclusive cars.
Additive Manufacturing Campus near Munich features 50 metal & polymer printers.

High cost of Laser Beam Melting means low-volume parts manufacture for now.

BMW has pooled its 3D-printing resources and expertise near Munich, featuring dozens of
machines at its facility to produce parts out of different materials.

Construction

The company specializes in 3D printing architecture and D&R, production of building new
materials more than 17 years, which is a high-tech enterprise that first truly achieves 3D
printing architecture in the world.

Winsun focuses on the construction and decoration of large-scale public buildings, such as
grand theatre, stadium, conference hall, commercial complex, high-end club, hotel, industrial

park.
]

One of the first 3D Printed Houses. Credit WinSun [8]
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World's first chocolate 3D printer

A 3D printer that uses chocolate has been developed by University of Exeter researchers -
and it prints layers of chocolate instead of ink or plastic.

The University of Exeter [9]
Footwear

Adidas has collaborated with both Carbon and Materialise in its Futurecraft project as a
means of designing a running shoe that can provide each individual athlete with the best
possible running experience.

Medical Applications
3D Printed Orthopedic Implants

3D printing can be used to create custom prosthetic and orthopaedic devices from a number
of certified biocompatible plastic or metal (e.g. titanium) materials.

A 3D printed medical implant at Pekin University Third Hospital in Bejing, [11]

+  Titanium sternums,

«  Spinal implants and spacers,
= Ankle bones,

« Hands,
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+  Temporal bones,
«  Noses, ears, skin
« And implantible drug delivery systems

Implants

Biocompatible materials such as titanium and cobalt— chrome alloys are available for
applications in maxillofacial (jaw and face) surgery and orthopedics.

A Titanium Acetabular Hip Cup, Direct Metal Printing (DMP), [12]
Dental

Dental professionals can scan/design and manufacture a wide range of goods right there on
site. And according to 3D Systems, who have designed a couple of dental AM systems
themselves, dental professionals have been seeing productivity gains of up to 90% when
using these systems.

These printed dental items include:
s trays

» orthodontic & prosthodontic models
» surgical guides

» dentures

» orthodontic splints
«  crowns

«  bridges

[13]

Three 3D printing technologies are common in dental: stereolithography (SLA), digital light
processing (DLP) and material jetting. Stereolithography (SLA) is low cost and high
precision for printing.
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Printing Anatomic Models for Planning Surgery

The 3D Innovations Lab is capable of aiding in even more procedures and projects. The team
has acquired software that allows it to 3D-print patient-specific anatomical models for
surgical planning, complete Computer Aided Designs (CAD), scan parts of patient’s bodies
to digitally recreate replicas, and use virtual reality to allow doctors to both examine patients’
scans and practice complex surgeries prior to entering the operating room.

The IU Health 3D Innovation Lab. [14]

The fetal surgery program at Orlando Health began with the recruitment of Samer Elbabaa,
MD, a pediatric neurosurgeon who has performed more than 75 of these procedures in his
career. Orlando Health Winnie Palmer Hospital for Women & Babies is the first and only
hospital in the state of Florida to offer this unique and life-changing procedure. While fetal
surgery is not a cure for Spina bifida, studies show that it can significantly reduce the need
for a spinal shunt at birth and can improve the child’s mobility and leg function.

el ‘J
3D PRINTING TECHNOLOGY 1S HELPING SURGEONS
PREPARE TO OPERATE ON UNBORN BABIES|

Orlando Health to repair Spina Bfida, [15]

3D Bioprinting

This technology involves the precise layering of cells, biologic scaffolds, and growth factors
with the goal of creating bioidentical tissue for a variety of uses.

In recent years, the development of biocompatible systems for 3D printing have been
especially promising for tissue engineering applications.
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The field of tissue engineering has conventionally involved culturing cells, seeding them into
biocompatible scaffolds, and allowing growth and maturation (in vitro or via bioreactor) to
form the desired tissues.

3D tissue by bioprinting:
Ink-Jet Bioprinters:
Microextrusion Bioprinters
Laser-Assisted Bioprinting:
Stereolithography (SLA)
Materials & Bioink

The bioprinting process occurs in three distinct phases. First, the pre-processing
phase includes imaging (CT, MRI, etc.) to analyze the anatomical structure of the target
tissue and subsequent CAD to translate the imaging data into a blueprint for bioprinting.
Bioink is the material used to produce engineered (artificial) live tissue using 3D printing
technology.

The processing phase occurs next and involves all steps involved in the actual construction
and manufacturing of the bioprinted tissue.

Finally, the post-processing phase involves all steps that must occur before bioprinted tissue
is fully mature and ready for in vivo usage. For most 3D bioprinting applications, this usually
takes places within a bioreactor.

Typse of biopolymers are used:

»  Living Cells

= Extracellular Matrices
«  Hydrogels

= Others

S\

Alginate
24%

Polymer materials using for 3D bioprinting, [17]

A popular technique in the advanced manufacturing world, 3-D printing, has been modified
to create precise, 3-D structures from living tissue. This 3-D "bioprinting" technology has
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been used by researchers at Cornell University to fabricate living heart valves that possess
the same anatomical architecture as the original valve.

Artificial Heart Valve Cornell University, [18]

Princeton scientists used 3-D printing to create a “bionic ear” made up of a coil antenna and
cartilage, demonstrating an efficient method of merging electronics with tissue.

Using 3-D printing tools, scientists at Princeton University have created a functional ear that
can “hear” radio frequencies far beyond the range of normal human capability.

3D Printed Prosthetics and Orthotics
Medical 3D printing;

»  cost-effective
+ highly customized prosthetics and orthotics.
+  Esp. children needing prosthetics, very cost-effective option.

iy

Open Bionics [19]

Open Bionics is building and developing the next generation of bionic limbs and turning
disabilities into superpowers. Every Hero Arm is custom-built and works by picking up
signals from a user's muscles.

3D prosthetic sockets

[20]
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3D prosthetic sockets are printed with Multi Jet Fusion powder-based technology.

Cast to help repair broken bones

[20] [21]

The cast is made to fit a limb’s 3D scan perfectly. The PA 12 (Polyamide) material used by
Multi Jet Fusion.

[22]
Splints are also can be printed with 3D printers.

3D Printed Orthoses

[23] [24]

3D printed orthoses could help out children with cerebral palsy. Lighter, thinner and more
importantly it matches the 3D shape of the plantar surface of a patient's foot.

Corsets

The 3D printing experiment called orthopedic corsets was begun in 2014 by Lelio Leoncini,
an Italian doctor specializing in Physical Therapy and Physical Medicine.

Italian

began 3D-printing |
orthopedic corsets in

[25]
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3D printed corsets created by Dr. Leoncini, an unexpected application for 3D printing at the
time.

Insoles

[26]

Gyrobot — a Swindon, UK-based mechanical design consultancy —the world of custom-made
3D printed insoles. Printed with thermoplastic polyurethane (TPU).

3D Prosthesis Covers

[27] [28]

3D Prosthesis leg covers can be produced with 3d printing for both upper and lower limb
amputees.

Shinguards

The ZWEIKAMPF Shin Guard is the world’s first serially produced 3D printed shin guard.
Our Process
Scanning and Measurement

First, we scan the patient limb with 3D-scanners (EinScan-Pro, SHINING). It just takes a
few minutes for scanning the stump.
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There are markers that is used as refence the bone or highly sensitive areas. And also we take
measurements.

Digital Model

After taking the 3D scan of the limb, digital model is ready to modelling in Rodin4D Neo
software. It is a special software to design prosthetics and orthotics.

BV 0 4 »

zzzzz

Scan data can be modelled in the software by considering the techniques of prosthetic
production and modelling. Markers are used to reference PT, fibula head and other sensitive
areas on the limb.

PE I ECS B B T SR Y

By using the tools in the software, pressure can be aplied on the defined areas of the limb.
All rectifications can be done on the socket for upper and lower limb socket design.

3D Printing
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After 3D modelling is done, prosthetic socket is prepared for printing. Printable file is created
by using slicing programs. The file is sent via internet to the 3D printer.

The prosthetic socket is printed in 4-6 hours. Print time changes depending on the size of the
prosthetic socket.

Thermoplastic filament PC-Max (Polycarbonate) which is one of the most durable material
among the filaments is used for printing prosthetic sockets.

Post-Process

It is recommended to do that post process makes sockets more durable and increases their
resistance. After printing the prosthetic sockets, heat-treat is applied at 100°C for 4 hours in
the oven.

2
2

It’s seen that this step is important to make more resistant sockets. It prevents breaking of the
sockets.

Also, it increases lifetime of using the sockets.
Fitting

After 3D printing and post processing, the patient tries on the 3D socket. And the patients
start to do walking exercises. Rehabilition is done by the physiotherapist to improve patient’s
walking ability.

3D Scoliosis Braces

3D technology could be used to model a patient’s body and print a brace or a splint,
completely eliminating the need for a plaster cast. X-rays are also very important for
modelling the braces.

Scoliosis Braces can be modeled and printed also.
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3D Braces are printed with polycarbonate filaments that make them more resistant and
flexibile.

3D scanning and 3D printing is also can be used to make AFOs. After modeling of the AFO
with Rodin4D software, it is printed with PLA and PC-Max (Polycarbonate) by using
Rodin4D printer. ,

Transradial Socket Process

Transradial prosthetic test sockets are printed with PLA(polylactic acid) filament by Raise3D
printer at AID (Alliance of International Doctors)-Ozel Kuveyt Istanbul Prosthetics and
Orthotics Center.

Cosmetic Covers

3D cosmetic covers can replace the use of sponge in cosmetic prosthesis applications. They
are custom designed and easy to use for both upper and below knee amputees.
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Insoles

Scanning of the foot makes exact fit for the insoles. 3D customized insoles are designed
individually. Thermoplastic polymer (TPU) is used for 3D printing. Material used for the
production of insoles is biocompatible and skin-friendly.

Silicone Molding

3D-scanner (EinScan-Pro scanner) provides accurate measures and very detailed scan of the
objects to make silicon molds.

Prototyping

It is fast and easy to make prototypes of the objects with 3Dprinting.
Covid-19

In March 2020, we started to print Covid-19 face shields for healthcare workers.
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Total 3D Printed Sockets
26%

4%
ETTA uTF

Total patient : 400

Total socket :470

Failure rate: %20 of sockets fitting
Failure Sources Failure rate

+  *0%70 Machine Problem( Extruder jam)
+  *Temperature
* %27 patient problems

- %3 Material Problems v

»  Breaking of Socket
«  Layer Adhesion = Makine kaynakli = Hasta kaynaklt = Diger

3D transfemoral socket is printed with PLA filament in Raise3D Printer.
Spiral afo is printed in Rodin4D printer with Pc-Max filament.
Pectus carinatum brace is designed and printed for the patient.

Academic Studies
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Preparation of the F-socket system and gait analysis in action)
3D prosthetic sockets are analyzed with F-socket and F-scan system.

F-socket pressure system determines the proper fit of below-the-knee (BK) and above-the-
knee (AK) sockets and prostheses and also determines contact area and dynamic stress
analysis of the socket design.

The F-Scan In-Shoe system provides dynamic pressure, force and timing information for foot
function and gait analysis.
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Ismin Murat Topcu, BAMA Teknoloji’nin kurucusuyum. ODTU'de fizik okudum ve
yaklagik 10 yil sektérde daha ¢ok IT-Bilisim sektoriinde ¢alistiktan sonra girisimci olmaya
karar vererek BAMA Teknoloji’yi kurdum. Burada kisaca BAMA Teknoloji’nin girisim
hikayesi, trettigimiz {irlinler ve o triinler lizerinden de Tiirkiye’deki “simdiye kadar daha
¢ok protez konusuldu, biraz da ortez konusalim.”

2010 yilinda ODTU Teknokentteki KOSGEB binasinda bir KOSGEB’e proje vererek
BAMA Teknoloji’yi baslattik. ilk KOSGEB projesi de belki de birazdan inceleyecegimiz
iirinler igerisinde en zor ve en kapsamli olaniyla baslamis oldu, RoboGait projesi. Birazdan
detaylari verecegim. KOSGEB’den destek aldik. Kisa bir siire sonra KOSGEB desteginin
finansal olarak alimlarini yapip projenin daha ilerleyen kisimda bagka finansal desteklere
ihtiyaci oldugunu fark ettigimizde 2011 yilinda TUBITAK a bir proje sunduk ve Ankara
Kalkinma Ajansina proje sunarak bu alanda devletin finansal olarak para alabilecegimiz
kurumlarimin hepsinden destek almaya calistik ve biiylik oranda da istedigimiz desteklere
sahip olduk.
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[k projemiz RoboGait, aslinda kocaman bir yiiriitiicii ortez diyebiliriz. Ne yapiyoruz biz?
Aslinda yiiriiyiis engelli hastalarin rehabilitasyonu i¢in bir robot sistem gelistirdik. Bu robot
sistemin de 0 zaman ve bugiin hala baktigimizda en biiyiik 6ne ¢ikan 6zelligi bu yiiriitiicii
ortezinin hem pediatrik hastalarda hem de yetiskin hastalarda ortak olarak kullanilabilmesi.
Bu ortez tizerinde ¢esitli uzayan/kisalan ayarlamalar vasitasiyla ortez degistirmeden pediatrik
kullanima da uygun bir sekilde kullanilabilir olmasi. Temel olarak cihaz, RoboGait, bir
yiiriiylis sistemi. Hastalar dogal olarak yiirime engelli olduklar1 i¢in, ayakta denge
saglayamadiklarindan dolay1 bir sekilde onlar1 sabitleyip yer ¢ekimiyle diismesini
engellemek gerekiyor. Bir aski sistemi ve dolayistyla askiya bagl karsi agirlik sisteminin
olmas1 gerekiyor. Biz hastayr tedaviye basladigimizda tekerlekli sandalyeyle ondeki
rampadan cihaza aliyoruz. Yukaridaki makara sistemiyle hastayr burada tekerlekli
sandalyesinden kaldirtyoruz ve cihaza bagliyoruz. Yaklastirtyoruz, ters ¢evirip robotik
bacaklar1 bacak tutucular vasitastyla bagliyoruz. Tabi bu hangi hastanin nasil bir terapi
gorecegi ve o baglarin nerelerden yapilacagi hastanin viicut 6lgiimleri, eklem uzunluklarina
gore cihaza girilip dlglimler igin ilk kullanimda 10-15 dakikalik bir baglanti siiresi aliyor
fakat daha sonraki seanslarda yaklasik 3-5 dakika igerisinde baglanti yapilip terapiye
baglanabiliyor. Yiiriime terapisi basta havada bagliyor. Havada birkag adim attiktan sonra
yavasca asagidaki treadmill {izerine dokundurulmaya bagliyor ve istediginiz agirlikta,
Ornegin hasta 100 kg, ayaklar1 yere 10 kg, 15 kg basmasi gibi hedeflere kars1 agirlik
mekanizmasi sayesinde istenildigi kadar agirlik eksiltilerek hasta terapiye alinmig oluyor.
Giintimiizde yaklagik 40-45 dakika kadar seanslarda terapi uygulaniyor. Tiirkiye’de su ana
kadar yaklasik 60-62 adet robot kurulmus durumda. Bunlardan 45’den fazlasi devlet
hastanelerinde. Tiirkiyenin biiyiik hastanelerinin herhangi birisine gittiginizde rehabilitasyon
salonunda RoboGait ile karsilagmaniz ¢ok muhtemel.

Biraz da VisioGait’den bahsedelim. Burada, yine RoboGait calismalar1 sirasinda ayni
Teknoloji Bilgi Birikimi ile iirettigimiz bir cihaz. VisioGait ¢ok yavas hizlarla hareket
edebilen bir yiirliyiis bandi. Yine karsi agirlik sistemi ve aski mekanizmasi var. Diger
cihazlardan fakli olarak gérebilen cihaz. Oniinde bir Kinect var ve hastanin eklemlerini,
hareketlerini takip edebiliyor. Bu anlamda yine rehabilitasyonda kullaniliyor.

Asil 6nemli sey, belki buna daha fazla vakit ayiracagiz. FreeGait, Tiirkiyenin ilk giyilebilir
robotu. CE belgeli, yaklastk 3 veya 4. versiyon prototip. RoboGait’de biraz hizlica
davranmistik. Hemen ikinci prototipten sonra satiga ¢ikmisti. Bu biraz uzunca bir siire akiilii
hastanin mobilizasyonunu sagliyor ve belden asagi kol dengesi olan T3, T4 seviyesinden
yaralanmali tiim hastalara hizmet edebiliyor. Suradan da hizlica bahsetmek isterim, covid
doéneminde birkag tane robot gelistirdik. Bir tanesi sprey dezenfeksiyon robotu ve ultraviyole
dezenfeksiyon robotu. Sirf evlere girdigimiz 2-3 ay igerisinde gelistirip pazara sundugumuz
robotlar. Hizlica da son on yil igerisinde yaptigimiz basarilardan bahsedecegim. 13.
Teknoloji 6diiliinii aldik. Tiirkiye 100 listesinde 33.siraya girdik. inovalig’de Tiirkiyenin en
inovatif firmalari arasinda 2.0lduk. Teydep 2015 bagar hikayelerini kazandik.
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Artificial Intelligence in Healthcare — Doctor View

Why we use Al in medicine? Artificial intelligence (Al) is the term used to describe the use
of computers and technology to simulate intelligent behavior and critical thinking
comparable to a human being. Challenge of Modern medicine: acquiring, analyzing and
applying the large amount of data and knowledge necessary to solve complex clinical
problems. Correctly diagnosing diseases takes ears of medical training. In many fields, the
demand for experts far exceeds the available supplv. Deep learning algorithms - help the
clinician in the formulation of a diagnosis, the making of therapeutic decisions and the
prediction of outcome. They are designed to support healthcare workers in their everyday
duties, assisting with tasks that rely on the manipulation of data and knowledge Make
diagnostics cheaper and more accessible. Machine Learning algorithms can learn to see
patterns similarly to. The way doctors see them. A key difference is that algorithms need a
lot of concrete examples many thousands - in order to learn. These examples need to be neatly
digitized. How we use Al in medicine. Al in medicine subtypes: Virtual and physical. The
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virtual part ranges from applications such as electronic health record systems to neural
network-based guidance in treatment decisions. The physical part deals with robots assisting
in performing surgeries, intelligent prostheses for handicapped people, and elderly care.
Techniques that the omputers learn the art of diagnosing a patient - flowcharts and database
approach. The flowchart-based approach involves translating the process of history-taking.
The outcomes of this approach are limited. The machines are not able to observe and gather
cues which can only be observed by a doctor during the patient encounter. The database
approach utilizes the principle of deep learning or pattern recognition that involves teaching
a computer via repetitive algorithms in recognizing what certain groups of symptoms or
certain clinical/radiological images look like. Al Applications in Medicine. Machine
Learning has made great advances in pharma and biotech efficiency. Top 4 applications of
Al in medicine today; Diagnostics, Drug Development, Treatment Personalisation, Gene
Editing, Robots assisting in performing surgeries, Intelligent prostheses for handicapped
people, Elderly care. Diagnose diseases. Machine Learning is particularly helpful in areas
where the diagnostic information a doctor examines is already digitized. Detecting brain
tumor or strokes based on CT or MRI scans. Assessing the risk of sudden cardiac death or
other heart diseases based on electrocardiograms and cardiac MRI images. Classifying skin
lesions in skin images. Finding indicators of diabetic retinopathy in eye images. Detecting
breast cancers based on Digital Mammography. Diagnosing hearth abnormalities by digital
stothoscope.

Develop drugs faster. Al has already been used successfully in all of the 4 main stages in
drug development: Stage 1: Identifying targets for intervention. Stage 2: Discovering drug
candidates. Stage 3: Speeding up clinical trials. Stage 4: Finding Biomarkers for diagnosing
the disease. Personalize treatment. Different patients respond to drugs and treatment
schedules differently. Personalized treatment has enormous potential to increase patients'
lifespans. But it's very hard to identify which factors should affect the choice of treatment.

Machine Learning can automate this complicated statistical work — and help discover which
characteristics indicate that a patient will have a particular response to a particular treatment.
The algorithm can predict a patient's probable response to a particular treatment. Improve
gene editing. Clustered Regularly Interspaced Short Palindromic Repeats (CRISP),
specifically the CRISPR-Cas9 system can edit DNA cost-effectively and precisely. This
technique relies on short guide RNA (sgRNA) to target and edit a specific location on the
DNA. But the guide RNA can fit multiple DNA locations - and that can lead to unintended
side effects (off target effects). The careful selection of guide RNA with the least dangerous
side ettects is a major bottleneck in the application of the CRISPR system. Machine Learning
models. To predict the degree of both guide-target interactions and off-target effects for a
given sgRNA. This can significantly speed up the development of guide RNA for every
region of human DNA. Use of Al in Medicine. IBM's Watson supercomputer project is an
advanced and important example in terms of showing that artificial intelligence can specialize
in more than one area just like humans. This project had achieved great reputation worldwide
by winning the "Jeopardy" knowledge competition as its first practical application in 2011.
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In reality, Watson is a group name that IBM gives almost all of the Al applications. The main
feature that makes these applications different from others is that the modules specialized for
different tasks can communicate with each other and with the outside world through a cloud
formation, so that they can operate in a fully autonomous manner.

Use of Al in Medicine. The genome scanning module: IBM Watson for Genomics.
Specifically designed to assist in oncology programs for molecular pathology analysis. IBM
suggests that detection, classification and treatment planning of cancers can be carried out
with high precision in an optimized way for each patient (treatment personalisation). One of
the reasons for high expectations from the Watson project is its ability to "understand
unregulated information”. It can distinguish and retrieve the necessary data from any
database. It can even find articles that will work in their field and benefit from them. To
achieve this, according to data from 2017, it analyzes the data in the most accurate way by
scanning a database of about 300 medical publications and more than 200 books, and
educates itself with its machine learning capabilities. Factors Affecting Al Use in Medicine.

The prevalence of artificial intelligence applications in the medical field depends on the
approaches of the engineers working in this field, clinical experts who will use the products,
the investors. Example; For the first time in the USA, in 2017, a hospital purchased Watson,
which had not been commercially tested in medicine until then and, started using it actively
in the oncology unit. Another hospital in the same country announced that they have put the
Watson oncology module, purchased for 62 million dollars, on the shelf due to the cost and
complexity of integrating it into its existing systems.

Negative Perspective Reasons. The ability to process very large data quickly and easily,
reveal hidden relationships between data and images that experts do not notice - attractive
side of Al-based expert systems. It also brings many concerns, related to especially data
privacy, reliability and cost. One of the most common concerns in this regard is the hard-to-
avoid constraints of Al regarding the protection of personal data. Expert systems used in this
field work like a black box during the process while providing the user with the output they
need after taking a certain data set from the users and processing them according to the
application area and purpose. Intermediate steps in the process from input acquisition to
output generation are not open to either the user or the developer. This makes it impossible
to observe the flow of data. Hospital databases that do not have any artificial intelligence
functions are likely to be captured by malicious parties, while it is a natural result that an
artificial intelligence module with user-independent functions is suspicious in terms of
personal data. Normal for patients as well as clinical experts to approach this issue with
caution. Al applications in use today need to be trained with very large data sets in order to
function properly. For example, in order for Google's DeepMind Project to perform its cancer
diagnosis function properly, 15000 screening results from 7500 patients are required. The
fact that such large datasets are not available. Creating a global database and that all systems
pet training data sets from there can be the solution to this problem. The hesitant and
sometimes reluctant apporoach of healthcare organigations to share patient data is seen as
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one of the most important factors to keep away from realizing this idea. Artificial intelligence
may be biased. It is thought that the systems developed by experts will not be perfect, they
will not be able to objectively evaluate the situations they encounter due to the natural
constraints of the algorithm they follow. The bias of the data sets used in education, and the
risk of wrong / incomplete diagnosis and treatment will increase.

Conclusion: There is compelling evidence that medical Al can play a vital role in assisting
the clinician to deliver health care efficiently in the 21. Century. These techniques will serve
to enhance and complement the "medical intelligence” of the future clinician. The goal
should be to strike a delicate mutually beneficial balance between effective use of automation
and Al and the human strengths and judgment of trained primary care physicians.
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Artificial Intelligence in Healthcare — An Engineering Point of
View - Brain Computer Interfaces

In the report -Opportunities of Artificial Intelligence- shared by Joint Research center in this
year some of the new technological processes that have taken root in Al (Artificial
Intelligence) in recent years are described. Physical robotics, one of the six Al processes
presented in this report, refers to the ‘embodiment’ or physical existence of a body in the
field of robotics (Duffy & Joue, 2000). Additionally, in another report published by this
institution, artificial intelligence applications in health are divided into 8 categories,
“Devices”, which includes the subject of intelligent prostheses for handicapped people, is
one of these categories. Brain Computer Interfaces (BCI) are the latest advancement and
attracted attention in this field for assistive and rehabilitative technologies.

A brain—computer interface (BCI), also called brain—-machine interface, is a direct
communication pathway between a brain and an external device. BClIs are often aimed at

1. Uluslararasi Protez Ortez Ogrenci Kongresi Mayis 2021

185



186

assisting, augmenting or repairing human cognitive or sensory-motor functions. Figure 1,
borrowed from (Bonci, Fiori, Higashi, Tanaka, & Verdini, 2021), and shows the basic BCI
diagram that describes how brain waves are stimulated, obtained, processed and translated
into commands. BCls work in three main step collecting brain signals, interpreting them and
outputting commands to a connected machine according to the brain signal received. The
essence of BCI technology, through sensors placed over the head is to record such neuronal
oscillations, which encode the brain activity, and to decipher the neuronal oscillation code.
Active BCI provides beneficial experiences by generating commands created between the
human brain and external software applications, while passive BCI provides communication
between subjects and machines. Increasing knowledge of machine learning algorithms is one
of the most important factors contributing to the development of BCI (Al-Nafjan, Hosny, Al-
Ohali, & Al-Wabil, 2017).

Brain signal [Feature | Pattern | | Translate
extraction recognition commands
Evoke

X Brain
activity

®
Evoke Stimulus \
ognition \

Figure 1 Basic BCI Schema (Borrowed from (Bonci, Fiori, Higashi, Tanaka, & Verdini,
2021)

Electrical potentials produced by the brain or magnetic field are measured by different
techniques. According to the technique of measuring brain signals, BCls can be divided into
two main classes, invasive and non-invasive. Since invasive methods require surgery, they
were initially developed involving experiments with animals and were applied under the
control of artificial prostheses. On the other hand, risk-free noninvasive techniques are the
most widely used in practice. For example, the electroencephalogram (EEG) is the signal
used as input in BCI applications and is obtained through electrodes placed on the scalp. In
recent years, EEG-based BCI has become one of the most popular non-invasive techniques
(N & N, 2020). The sensors are placed on the scalp to measure the electrical potentials
produced by the brain (EEG) or the magnetic field (MEG) in non-invasive methods. At semi-
invasive methods, the electrodes are placed on the exposed surface of the brain (ECoG). The
microelectrodes are placed directly into the cortex, measuring the activity of a single neuron,
during invasive process.

Electrodes and Electrode Arrays acquire signals from the Brain Surface. It is application area
typically only in animals (rats and monkeys). A study with Electrode Arrays - conducted in
Stanford University laboratories in 2008— is shown schematically in Figure 2. In the first
step, brain signals collected from 100 hundred electrode arrays implanted monkey’s arm
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according to its arm movements, then interpreting different pattern for each movement, lastly
commands sent to connected machine according to classified pattern (Shenoy Group Neural
Prosthetic Systems Lab (NPSL), 2021).

Measuring Neurons with Silicon Electrode Arrays What can just one neuron tell us? Interpreting population to predict desired movement

REHISED T
- E N s T st
w o —— <

— e

Figure 2 Built a system with Electrode Arrays that achieves typing words

Electrocorticography (ECoG) uses electrodes placed on the exposed surface of the brain to
measure electrical activity from the cerebral cortex. It has been used for the first time in the
1950s at the Montreal Neurological Institute. It requires a craniotomy (A craniotomy is the
surgical removal of part of the bone from the skull to expose the brain) to implant the
electrodes. For this reason, it is used only when surgery is necessary for medical reasons
(epilepsy for example). The spatial resolution in ECoG is tenths of millimeters, while it is
centimeters in EEG. Schalk, G. et al. used ECoG to control a computer cursor in two
dimensions. Five patients, in preparation of surgery for epilepsy, had a subdural array of
electrodes implanted for 7-14 days. After a short training of less than 30 minutes, the patients
have been able to control a cursor in two dimensions, with an average success rate of 53-73%
(Schalk, et al., 2008).

Non-invasive methods are listed in the Table 1 below (taken from (N & N, 2020). EEG-based
BCl is currently the most popular noninvasive technique. Electrodes are placed on the scalp
to pickup the electrical current generated by the brain. Since the signals are in the microvolt
range, they need to be amplified. Time resolution is the method with the highest; thousands
of snapshots can be taken in a single second. The number of electrodes used determines the
spatial resolution of the EEG. Typically, at least 32 electrodes up to 256 are used. Increasing
the number of electrodes increases the cost of time (for example, setup), bandwidth (for data
collection and analysis), and money (for material). An increasing number of commercial EEG
systems have been introduced to the market in recent years.
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Table 1 Non-invasive BCI methods

Non-invasive method

Description

Electroencephalogram (EEG)

Electrical signals are recorded using flatmetal discs

2 Magnetoencephalography (MEG)

Magnetic fields are recorded using neuroimaging
method

3 functional magnetic
imaging (fMRI)

resonance

Measures the variation of blood oxygen level during
brain activities

4 Positron emission tomography (PET)

Imaging technique used to observe the metabolic
process in body

5 Near-infrared spectroscopy (fNIRS)

Near-infrared spectroscopy uses electromagnetic
spectrum to diagnose physiological diseases

6 Fetal ~magneto encephalography | Study of brain activity of fetus in uterus
(fMEG)

7 Single photon emission computed Neuro tomographic imaging which is based on
tomography (SPECT) gamma rays

Spatial and temporal resolution are two

important aspects of signal reception. Spatial

resolution refers to the degree of detail at which the signal (or brain activity) can be located
in space, while temporal resolution refers to the degree of accuracy on a temporal scale at
which it can identify a neural event. The temporal resolution of EEG is higher than the other
methods. However, since it is difficult to make electrodes smaller, the spatial resolution of
EEG is very low compared to spatial resolution afforded by other devices. It is possible to
see the different brain imaging techniques in Figure 3 (Intro to Brain Computer Interface,
2021), compared by spatial and temporal resolution.

Brain imaging
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Figure 3 spatial and temporal resolution of the different brain imaging techniques

SEEH 1. Uluslararast Protez-Ortez Ogrenci Kongresi

Mayis 2021



The successful deployment of a BCI system is depend on the effectiveness of signal
processing to classify the desired signals. Machine learning is the technique, which can be
briefly defined as enabling computers make successful predictions using past experiences,
and consists of two main steps that are feature extraction and classification. Machine learning
algorithms for classification process such as; Support Vector Machine (SVM), K-Nearest
Neighbors (KNN), Naive Bayes, Decision Tree, Logistic Regression. In (Isa, Amir, llyas, &
Razalli, 2019) focuses on classification of motor imagery in Brain Computer Interface (BCI)
by using classifiers from machine learning technique. In this study, the Fast Fourier
Transform (FFT) features is extracted from the electroencephalography (EEG) signals to
transform the signals into frequency domain. Due to the high dimensionality of data resulting
from the feature extraction stage, the Linear Discriminant Analysis (LDA) is used to
minimize the number of dimension by finding the feature subspace that optimizes class
separability. Support Vector Machine (SVM), K-Nearest Neighbors (KNN), Naive Bayes,
Decision Tree and Logistic Regression are used in the study. The performance was tested by
using Dataset 1 from BCI Competition IV, which consists of imaginary hand and foot
movement EEG data. As a result, SVM, Logistic Regression and Naive Bayes classifier
achieved the highest accuracy with 89.09% in area under the curve measurement.

Initially, the motivation for developing BCI was to provide a basic communication system to
individuals with severe disabilities. In recent years, advances in machine learning and
biosensing technologies have paved the way for their use not only as assistive technologies,
but also for communication and control in therapeutic and consumer applications (Tan &
Nijholt, 2010). Brain-controlling robotic devices ( including wheelchairs, orthoses and
prosthetics), computer interactions (e.g. controlling the cursor on the screen, selecting letters
from the virtual keyboard, surfing the Internet, playing games), smart living (e.g. controlled
TV channels, digital door lock) systems are among the BCI application areas.

BCI systems have also limitations. Even though, BCI applications have common goal; to
establish fast and accurate communication, they differ greatly in terms of their inputs, feature
extraction and methods, translation algorithms, outputs, and processing protocols. The
signal-to-noise ratio of EEG, which is the most common method, is extremely low and the
processing of these signals is mathematically complex. Cortical folding and functional
mapping differ between individuals, sensor locations differ between recording sessions, and
brain dynamics are not stationary at all time scales. Classifying neural activity inaccurately,
ethical issues due to reading people’s inner thoughts, the security of personal data not being
guaranteed against attackers or intruders are other limitation issues of BCls.

BCI provides a direct communication path between the brain and the object to be controlled.
For example, it can enable a paralyzed person to control a wheelchair. Noninvasive BCls
have been the focus of current research. Short-term applications of BCls are primarily task-
oriented. In the longer term, brain-computer interfaces will enable a wide variety of task-
oriented applications, leveraging common technologies to sense and integrate critical brain,
behavioral, task and environmental information. There is a great diversity in performance
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across BCI Machine learning topics. Perhaps one of the most fundamental open questions in
BCI research is to understand the reasons for this difference. Despite some limitations, BCI
systems are rapidly come out of laboratories and becoming practical systems. Despite some
challenges and limitations, BCI systems are becoming widely used in practice, not just, as
systems studied in laboratories.

References

1.

Al-Nafjan, A., Hosny, M., Al-Ohali, Y., & Al-Wabil, A. (2017). Review and
classification of emotion recognition based on EEG brain-computer interface
system research: a systematic review. Applied Science, 7(12), 1239.

Bonci, A., Fiori, S., Higashi, H., Tanaka, T., & Verdini, F. (2021). An Introductory
Tutorial on Brain—Computer Interfaces and Their Applications. Electronics, 10,
560.

Duffy, B., & Joue, G. (2000). Intelligent Robots: The Question Of Emebodiment.
Dublin, Ireland: Department of Computer Science, University College.

Intro to Brain Computer Interface. (2021, 06). Retrieved from neurotechedu:
http://learn.neurotechedu.com/introtobci/

Isa, N., Amir, A., llyas, M., & Razalli, M. (2019). Motor imagery classification in
Brain computer interface (BCI) based on EEG signal by using machine learning
technique. Bulletin of Electrical Engineering and Informatics, 8(1), 269-275.

N, V., & N, A. (2020). A review of non-invasive BCI devices. Biomedical
Engineering and Technology, 34(3), 205.

Schalk, G., Miller, K., Anderson, N., Wilson, J., Smyth, M., Ojemann, J., . . .
Leuthardt, E. (2008). Two-Dimensional Movement Control Using
Electrocorticographic Signals in Humans. J Neural Eng, 5(1), 75-84.

Shenoy Group Neural Prosthetic Systems Lab (NPSL). (2021, Sep 01). Retrieved
from Shenoy Group: https://shenoy.people.stanford.edu/overview

Tan, D., & Nijholt, A. (2010). Brain-Computer Interfaces. New York: Springer.

1. Uluslararast Protez-Ortez Ogrenci Kongresi Mayis 2021



OP Lecturer Sandra SEXTON (On Behalf of Dieter
Juptner)

International Confederation of Amputee Associations ASBL

Secretariat Manager

sandy@rehabskills.com

I’'m going to share with you the importance of peer support. I volunteer as a secretariat
manager. We're going to look at the importance of peer support, consider the international
confederation and what we do and think about a definition of peer support and then we'll go
into looking ahead at the different aspects and the case study which is from Mr. Dieter Jiiptner
from Germany, from our German organization.

The International Confederation of Amputee Associations and the amputee groups asked me
to help set up the association. We have number of different members, who are from number
of countries and we're continuing to grow slowly. At the moment, we have 16 country
members through our amputee associations, so a part of organizations within different
countries amputees have come together. What is the purpose of IC2A? We have a number of
objectives and peer support is one of them. Our objectives including the main objective is to
amplify the voice of our members because we believe that people with amputations don't
have a loud enough voice and collectively we are stronger than working just as individual
associations. We try to amplify the voice of our members and share their work and for the
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peer support objective we provide peer inspiration support. We suggest and support our
members to improve counselling and provide counselling. We also are involved in endorsing
best practice and actually our President Neil's, Dr. Niels Turnervolt from Norway was the
person, who said that, prosthetics and orthotics is an investment not an expense. That was at
the world health assembly of the World Health Organization some years ago. We advocate
for best quality of prosthetic socket fit and promote freedom of choice of components
ensuring that limbs are a part of sport as well as rehabilitation. We’re campaigning for the
financing of appropriate limbs and rehabilitation. My background, I'm a prosthetist orthotist
and all our members and the board so. | report to the board and support them with
administrative things as a volunteer but if we think of ourselves if we are prosthetists, we
might have 250 amputee cases that we work with in our caseload. So you can see that the
pyramid that we have of activity is a much wider base amongst our users and this is the power
of amputees and amputee associations.

So I'd like to define the peer. So according to the Oxford English Dictionary, “A peer is a
person of the same age status or ability as another specified person. “ IC2A talk about like
helping like, our definition of peer support came together, because we have been working on
peer support projects for a number of years. And in 2019 had the opportunity to present a
basic instructional course in Japan at the International Society for Prosthetics and Orthotics
World Congress. So our definition arose from a lot of work before that, and a lot of
organizational work amongst our members. And as members representatives our meeting
agreed that “Peer support is a way of giving and receiving help based on the key principles
of respect shared responsibility and agreement of what is helpful.”

Our different members talk about this in different ways, so in Norway our Momentum
member, talks about meeting an equal. And if you go on to their website, then you can find
what that people in the community, who are amputees can request a peer visit. So in
Momentum, they talk about peers in the context of their member association, are people who
have had an amputation or who were born without an arm or a leg. And they have valuable
experiences to share. So Momentum put in a system and that helps people access this peer
work.

So I've been working on looking at models of how peer support works? And if we consider
the International Classification of Functioning Disability and Health, then we can see a
representation of that in this blue box here. So if we think of a health condition and body
functions, structures activities and environment then much of the current rehabilitation
services fits into the left-hand side of the model. Whereas currently rehabilitation services
don't go very strongly to consider personal factors. In fact in the model of functioning
disability and health, by the world health organization, we find that personal factors are coded
in the same way as other parts of the model. And I'll explain that in a moment. But we're all
working towards supporting amputees to into participation into society. We say that a lot, we
mean it a lot. But what do we do about it? So let's have a look at that. If we think about then
future service development, then our suggestion is that this would include more about
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personal factors. So let's consider the same model, moving from current rehabilitation
embracement of the functioning disability and health model, to a future rehabilitation services
development.

Then we might think about amputation and or limb loss. So let's think at the top here that we
have a health condition, trauma, diabetes, congenital absence and this mirrors the model, the
ICF model. So number one is about the Health Condition. And this is where often as rehab
services in this biopsychosocial model is actually where we start. And then we try and work
out, what's the issue in terms of service provision, we have body functions and structures in
the model? So we think about limb absence, limb impairment, and other kinds of impairment
of the different systems of the body. And then we might ask our clients, our patients and work
with amputees to find out about the personal factors sometimes. Age, gender has an influence
on participation, but we don't really go into coping style, sometimes we think about other
factors. But really it's almost an assessment, that doesn't really embrace all the personal
factors in all ways. Perhaps because of lack of resources or other things, but we note them
but we don't really act on them too much. And then in four we're focusing on activity
limitations and we're always very focused on mobility. So all the wonderful technologies that
we've seen, especially that the ones in the recent presentations as well, are linking health
condition functions and mobility together. So we're thinking about mobility and then the
environmental factors in the model actually, include prosthetic limbs. So they're part of the
environment not part of the person although of course the person uses them but prosthetics
is part of the environment. And these things work together and influence participation in
society.

So if we think about rights, then the United Nations Convention on the Rights of Persons
with Disabilities, talks about peer support, actually in two articles. Article 24; is about
education and it says,” State parties or countries, should facilitate the learning of mobility
skills and facilitating peer support and mentoring.” And then the article that most of us will
be familiar with or we can familiarize you ourselves with is, article 26. So people have a right
to habilitation and rehabilitation. This is actually manifest in peer support in the very first
words of the article. State parties shall take effective and appropriate measures, including
through peer support, often peer support is like a bolt-on an add-on thing that's done, or is
kind of separate to the service. But actually we're charged as countries to providing peer
support effectively and appropriately to persons with disabilities. The article tells us how to
do that. So it tells us, to “Organize strengthen and extend rehabilitation services.” And “Begin
at the earliest possible stage” and that we provide these peer support services available to
persons with disabilities as close to their own communities as we can. Peer support is a
standard in our prosthetics and orthotics standards. “Peer support and counselling should be
available to service users as appropriate.” And when we were working on this over time, we
did a 2017 Literature review. And our research question was, “For people with major limb
amputations, how does peer support compare to no peer support improving health and well-
being?”” And that helped us in our journey into defining peer support and working on that to
support our members. And the year after that, there was a publication in the journal of
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vascular nursing about peer support. For patients undergoing major limb amputation and in
their literature review, they looked at all of the publications in the world around this, and
found 10 peer-reviewed pieces of evidence that they brought together. And basically they
said, that all interventions involving peer support were one directional in other words. They
were all useful and helpful within that report.

Let's have a look at a peer support case from Germany. This is a extracts from a basic
instructional course by Dr. Dieter Jiiptner, who talks about in Germany peer support pillars
being counseling, peer support and youth camps. So peer counseling in the hospital is a
German amputee association model. And this manifests itself differently in different
countries. So this is about peer counselling for acutely amputated patients. And there's
information that you can find on the BMAB website about this. We then have more
information about peer counselling. And counselling is different from general peer support.
Counselling means people who have in their life experience have similar problems, but they
work closely with the hospital, the clinical staff know about the peers. Their peers are very
well trained and they are supervised by professionals. They have partners with BMAB
Unfallkrankenhaus Berlin and two social insurance companies. And they do training each
year.

But what | wanted to share with about peer support today, is this idea. That we have here,
peer support in youth camp. So this is matching, those personal factors. Matching younger
people together and in Germany these youth camps are particularly successful. And they
work very clearly and very strongly in terms of how they work with children, how they
integrate those children together. And the video that I'm running now just shows those
children beginning to come together. So you can imagine the power of this, people, perhaps
living in families and communities with no other people like them, no other peers but this
youth camp gives of opportunities. So when we're thinking about peer support, we in IC2A
we believe that children's peer support should be provided separately and carefully. That peer
support in action is shown here and that if we consider the ICF this shows participation in
action and it thinks about those personal factors.

In conclusion, the peer support is about inspiring being informative and motivating. If you
would like to look at more information on this topic, then you can do that by visiting the
IC2A website. And that you can also find out through links to all the different countries that
are currently members, about their peer support programs. Not all countries have a peer
support program because of a lack of resources. But | hope you feel motivated to consider
embracing and supporting more peer support programs within your rehabilitation services.
Thank you very much.
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Engelli Sporlarinda Siniflandirma

Engellik ve Engel Gruplar

Engellilik, bireyin saglik durumu ile bu kisinin baglamsal faktorleri (g¢evresel ve kisisel
faktorler) arasindaki etkilesimin olumsuz yonlerine atifta bulunan, bozukluklar, aktivite
limitasyonlar1 ve katilim kisitlamalarin1 kapsayan semsiye terimdir. Engelli birey, dogustan
ya da sonradan gegirilen hastaliklar veya kazalar sonucunda kalic1 fiziksel veya zihinsel bir
hasar nedeniyle bazi hareketleri, duyular1 veya fonksiyonlar1 kisitlanan kisidir. Engelli
bireyler cesitli ve heterojenken, basmakalip engellilik goriisleri tekerlekli sandalye
kullanicilar1 ve gorme-isitme engelli bireyler gibi birka¢ klasik grubu vurgular. Ancak
gergekte serebral palsi gibi konjenital bir durumla dogan bir ¢cocuk, bacaginmi bir mayinda
kaybeden geng asker, siddetli artriti olan orta yagli bir kadin veya demanslt yasglh bir kisgi
engelli birey olarak nitelendirilir.
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Farkli kaynaklarda farkli gruplandirma tiirlerine rastlanmakla birlikte genel olarak engelli
bireyler, zihinsel, bedensel, isitme ve gorme engelliler olarak doért ana bashk altinda
gruplandirilabilirler.

Isitme engelli, isitme cihazi kullansin ya da kullanmasin isitme giiciinii kullanarak dile iliskin
bilgileri basarili bir sekilde edinmeleri engellenen kisidir. Gérme engelli, organik veya
cevresel nedenlere bagli olarak gérme duygusunun bir bélimiini veya tamamini yitirmesi
sonucu bagimsiz hareketi kisitlanan kisidir. Zihinsel engel; bireyin genel zihinsel islevlerinin
normalin altinda olmasidir. Bedensel engelli; dogum o6ncesi, dogum sirast ya da dogum
sonrast donemde olusan bir nedenle, kas-iskelet ve sinir sistemini ilgilendiren herhangi bir
hastalik ya da yetersizliklerin (dogustan kal¢a ¢ikigi, poliomyelit, ekstremite kisaliklari,
amputasyonlar gibi) yol actigi fonksiyonel kayiplara bagli olarak ortaya ¢ikan engel
grubudur. Kol, ayak, bacak, parmak ve omurgalarinda herhangi bir kisalik, eksiklik, fazlalik,
yokluk, hareket kisitlilig1, sekil bozuklugu, kas giigsiizliigii olanlar, felcliler, serebral palsi,
spastikler ve spina bifida gibi hastaliga sahip olanlar bu gruba girmektedir.

Engelliler ve Spor

Spor, engelli/engelsiz fark etmeksizin bireylerin hayatlarina dogrudan dokunabilen ve
insanin kendi 6z sayginligini kazanmasinda basrol oynayan temel unsurlardan bir tanesidir.
Spor, bireylerin sadece fiziksel uygunlugunun artmasina degil ayni zamanda zihinsel,
duygusal ve sosyal gelisimlerine de katki saglamaktadir. Spor, engelli bireylerin saglikli
bireylerle toplumda ayni statiiye sahip olmasi i¢in oldukga etkin bir aractir.

Spor;

= Bireylerin fiziksel ve psikolojik yapisint olumlu bir sekilde etkiler.

»  Fonksiyonel bagimsizlik seviyelerinin ve dzgiivenlerinin artmasina katki saglar.

*  Sosyal iligkilerinin artmasini, dig diinyaya daha kolay entegre olabilmelerini saglar.

*  Yasam kalitelerinin artmasma ve giinliik aktivitelerindeki bagimsizlik diizeylerinin
artmasina imkan saglar.

»  Sportif organizasyonlarda elde ettikleri basarilar sayesinde ekonomik kazanimlar elde
etmelerini saglar.

* Engelli bireylerin artmis viicut kiitle indeksleri, azalmis kardiyopulmoner
uygunluklarinin ve ekstremite kuvvetlerinin kontrol altina alinabilmesini saglar.

Rekabet igerikli olup olmadigi gozetilmeksizin sportif faaliyetlere katilim nérolojik veya
ortopedik bozukluga sahip bireylerin otomatik olarak diizenli fiziksel aktivite ve egzersiz
yapmalarina olanak saglamig olur. Profesyonel bir disiplin icerisinde spor yapan engelli
bireyler diizenli fiziksel aktivitenin sagladig: yararlarin yani sira, giinliik yasamlarindaki
beslenme sekillerine, uyku diizenlerine, alkol ve sigara gibi zararli aligkanliklardan uzak
durma konularina 6zen gostererek, bu aligkanliklarin yaratacagi komplikasyonlar: en az
seviyeye indirmis olurlar. Engelli bireylere spor yapabilmeleri igin uygun ortam ve
imkanlarin saglanmasi ile bireyler sporun bu pozitif etkilerinden faydalanabilir.
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Engelliler i¢in spor yapilan amaca goére asagidaki gibi siralanabilir:

+  Rehabilitasyon amaglt

+  Rekreasyonel amacli

*  Yarigsma disiplini igerisinde

+  Ozel okullarda ve okullarin egitim progranu igerisinde.

Engelli Sporlarinda Simiflandirma

Paralimpik sporlarda yarigan sporcular, rekabet sirasinda dezavantaja yol agan bir bozukluga
sahiptir. Bu bozukluklarin spor performansi iizerindeki etkisini en aza indirecek ve bir
sporcunun basarisinin beceri, kondisyon, gii¢, dayaniklilik, taktik yetenek ve zihinsel
odaklanma ile belirlenmesini saglayamak amaciyla gelistirilmis olan sisteme siniflandirma
denilmektedir. Siniflandirma sistemleri ve yontemlerinin amaci, sporcunun antrenman
diizeyi ve beceri derecesine bakmaksizin, engelin neden oldugu fonksiyonel kisitlamalari
Olgmektir. Simflandirma sayesinde, her zaman en diigiik seviyede engele sahip sporcunun
degil en iyi sporcunun (en yetenekli, formda ve taktiksel) kazanmasini saglanmis olur.
Simiflandirma, sporda kimlerin yarismaya uygun oldugunu belirler ve uygun sporculart
aktivite limitasyonlarina gore spor siniflarinda gruplandirir.

Engelli sporlarinda yarismact olmak i¢in mutlaka kalici bir engele sahip olunmasi
gerekmektedir. Minimum engel, her bir spor dali igin fonksiyonel 6zellikler g6z 6niine
alinarak tanimlanmistir. Sporcunun bir miisabakada yer alabilmesi i¢in mutlaka o sporun
kurallarina gore siniflandirilmig olmasi gerekir. Engelli sporcunun tibbi doékiimani birgok
spor dali i¢in fonksiyonel smiflandirmada temel unsurdur. Bir yarismacinin engelinde
degisiklik varsa, engel tanmimlanamiyorsa veya siiflandirma iglemi igin kooperasyonda
basarisiz ise; sporcuya yarismaci olmak igin uygun olmadig: agiklanir.

Engelli sporcular, uluslararasi federasyon tarafindan egitilmis ve sertifikali iki ya da ig
simiflandirmacidan olugan bir komisyon tarafindan siniflandirilir.

Bir sporcu degerlendirmede ii¢ ana basamak vardir.

+  Sporcunun engelli sporuna uygun kalic1 bir engele sahip olup olmadiginin belirlenmesi

» Bireyin var olan engelinin 0 spora 6zgii minimum kritere uygun olup olmadiginin
belirlenmesi

»  Hangi spor sinifinin sporcunun limitasyonunu tam olarak karsiladiginin belirlenmesi.

Paralimpik komite, bu ii¢ sorudan ilkine yonelik, sporcular igin engelli sporuna uygunluk
kriterleri belirlemistir. Sporcunun yarisabilmesi icin bu kriterler 6n kosuldur. Belirtilen on
kriter; Bozulmus kas giicti, Bozulmus pasif hareket, Ekstremite eksikligi, Bacak uzunluk
farki, Boy kisalig1, Hipertoni, Ataksi, Atetoz, Gorme bozuklugu, Entelektiiel bozukluktur.
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Paralimpik Branslar

Orijinali "Paralympic" olan paralimpik kelimesi; Ingilizce, engelli anlamma gelen
"paralyzed" ve "olympic" kelimelerinin birlesmesinden meydana gelir. 1960 yilindaki Roma
Olimpiyat Oyunlarinin ardindan I. Paralimpik Oyunlar 21 iilkeden 400 sporcu ve 300
idarecinin katilim ile gergeklestirilmistir. 1988 Seul Yaz Oyunlar1 ve 1992 Albertville Kis
Oyunlarindan bu yana da Paralimpik Oyunlar Olimpiyat Oyunlar ile ayni tesislerde
yapilmaktadir. Tiim Paralimpik Oyunlar, Uluslararasi Paralimpik Komitesi (IPC) tarafindan
yonetilmektedir.

Paralimpik Branglar, yaz ve kis oyunlari olarak ikiye ayrilir.
2020 Tokyo Paralimpik Yaz Oyunlarinda yer alacak branslar;

+ Aticilik, Atletizm, Badminton, Binicilik, Bisiklet, Bocce, Futbol, Goalball, Halter, Judo,
Kano, Kiirek, Masa tenisi, Ok¢uluk, Oturarak VVoleybol, Tekerlekli Sandalye Basketbol,
Tekerlekli Sandalye Eskrim, Tekerlekli Sandalye Rugby, Tekerlekli Sandalye Tenis,
Taekwondo, Triatlon ve Yiizme olarak siralanirken,

Kis oyunlarinda yer alan branglar;

» Alp Kayagi, Biatlon, Buz Hokeyi, Kayakli Kosu, Tekerlekli Sandalye Curling ve
Snowboard seklindedir.

Ampute Futbol, Bilek Giiresi, Cim Topu, Serebral Palsi Futbol, Tekerlekli Sandalye Dans ve
Yelken ise paralimpik olmayan branglardandir.

Aticihk

Aticilik, yarigsmacilarin ketekerlekli sandalyesiz bir hedefe tiifek veya tabanca kullanarak atis
yaptiklar1 spordur. Sporcular; kadinlarin, erkeklerin ve karma yarigsmacilarin oldugu
miisabakalarda 10m, 25m ve 50m’den yarisirlar. Aticilik yarismalari havali ve 22 kalibrelik
silahlar dalinda yapilir.

SH1 Tabanca, SH1 Tiifek ve SH2 Tiifek ti¢ spor sinifi bulunmaktadir. Oyun ayrica para-trap
shooting olarak adlandirilan farkli bir oyun disiplinini de i¢ermektedir. Sporcular yerdeki
makinalardan havaya atilan killeri av tiifegi ile vurmaya g¢aligir. Sporcular miimkiin oldugu
kadar ¢ok isabetli atig yapmaya caligirlar. Bu disiplin i¢in ayr1 spor siniflar1 bulunmaktadir.
SG-S, SG-L ve SG-U olmak lizere para-trap shooting igin 3 ayri spor sinifi bulunmaktadir.

Atletizm

Atletizm altinda ger¢eklesen oyunlar; 100m, 200m, 400m, 800m, 1500m, 5000m, 10000m,
4x100m, 4x400m, 10km, yar1 maraton, maraton, yiikksek atlama, uzun atlama, ii¢ adim
atlama, cirit atma, disk atma, giille atma, ¢ekic atma ve pentatlon yarislaridir.
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Kosu yarigmalart ve atlama yarismalari i¢in siniflandirmada “T” 6n eki kullanilirken atis
yarigmalart i¢in “F” 6n eki kullanilmaktadir. Her iki yarigma tipi i¢in de tekerlikli sandalye
ya da oturur pozisyonda rekabet edebilmeleri adina farkli spor siniflar1 bulunmaktadir.

Tekerlekli sandalye sporculari

«  Kosu-Smiflar: T31, T32, T33, T34, T51, T52, T53, T54
« Atis-Smflar: F31, F32, F33, F34, F51, F52, F53, F54, F55, F56, F57

Ayakta yarisan sporcular

+  Kosu/Atlama- Siiflar: T35, T36, T37, T38, T40, T41, T42, T43, T44, T45, T46, T47,
T61, T62, T63, T64

+  Atis- Siflar: F35, F36, F37, F38, F40, F41, F42, F43, F44, F45, F46, F61, F62, F63,
F64

Badminton

Para-badminton oynayan sporcular kadin tek, erkek tek, kadin ve erkek ¢ift ve karma ciftler
miisabakalarinda yarigirlar.

6 spor sinifi vardir.

»  Tekerlekli sandalye: WH1 ve WH2
»  Ayakta: SL3, SL4 VE SU5
»  Boy kisaligi: SH6

Binicilik
Sporcular, engel atlama etkinliklerinde, belirli hareketlerin sampiyonluk testinde ve miizikte
serbest stil testinde yarisabilirler. Ug ila dért iiyeden olusan bir takim testi de vardar.

Sporcular bozukluklarina gore 5 sinifa ayrilirlar. En agir engelliler Smif I, en az engelliler
Sinif V’te yer alir.

Bisiklet

Olimpik ve paralimpik brang yarisma kurallar1 olduk¢a benzerdir. Sadece, paralimpik
sporcular el bisikleti, ii¢ tekerlekli bisiklet, iki tekerlekli bisiklet ve ¢ift kisilik bisiklet olmak
iizere fiziksel etkilenimine bagli olarak farkl 6zelliklere sahip bisikletlerde yarisir.

Yarigacak sporcular fiziksel etkilenimine bagl olarak farkli simiflarda kategorilendirilir. El
bisikleti ile yarigacak sporcular i¢in 5, ti¢ tekerlekli bisiklet ile yarisacak sporcular i¢in 2 ve
2 tekerlekli bisiklet ile yarisacak sporcular igin 5 ayr1 spor sinifi bulunur.

El Bisikleti: Limitli alt ekstremite kullanimina sahip ya da ampute bireyler el bisikleti ile
yarisma imkanina sahiptir. Bu bireyler bisiklete gii¢ aktarimini bacaklari ile degil kollari ile
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gerceklestirir. Baz1 sporcular yatar pozisyonda yarisirken bazi sporcular oturur konumda
yarisirlar. H1, H2, H3, H4 ve HS olmak tizere 5 ayr1 sinif bulunur.

Ug tekerlekli bisiklet, iiciincii bir tekerlegi olan standart bir yaris bisikletidir. Bir tekerlek
bisikletin 6n tarafinda bulunurken, diger iki tekerlek arka boliimden destek saglamaktadir.
Denge kaybi yasayan sporcular yol yarislar igin 3 tekerlekli bisiklet kullanmaktadirlar.
Ampute sporcular 3 tekerlekli bisikletler ile yarisamazlar. Pist yarislarinda 3 tekerlekli
bisiklet kullanilmamaktadir ancak diger tiim yol yariglart igin 3 tekerlekli bisiklet
kullanilabilmektedir. T1 ve T2 olmak iizere 2 ayri1 spor sinifi bulunmaktadir.

iki Tekerlekli Bisiklet: Standart bir bisiklet iizerinde bagimsiz olarak denge kurabilen ve
bacaklariyla gii¢ saglayabilen sporcular, bu gruptaki spor siniflarinda standart bisikletlerde
yarigirlar. Bu kategoride yarisan sporcular tiim pist ve yol yarislarinda rekabet edebilirler.
Cl1, C2, C3, C4 ve C5 olmak iizere 5 ayr1 sinif bulunur.

Bocce

Bocce tekler, ciftler ve takim olarak 3 kategoride oynanmaktadir. Tiim kategoriler i¢in kadin
ve erkek sporcular karigik olarak miisabakalara katilabilirler. Bocce sporunda amag,
yuvarladiginiz veya attiginiz toplarinizin hedefe en yakin olmasini saglamaktir.

Boccia, BC1-5'te bes smifa ayrilmistir. Tiim oyuncular, hem bacaklar1 hem de kollari
etkileyen ciddi koordinasyon bozuklugu nedeniyle tekerlekli sandalyelerde yarisir.

Halter

Paralimpik halter, 6zel olarak tasarlanmis bir bankta diiz duran ve daha sonra agirlikli bir bar1
kol uzunlugundan gogsiine indirmeyi ve kontrolii altindaki bar1 ayn1 baglangi¢ pozisyonuna
getirmeyi amaglayan bir bench press yarismasidir.

Tiim uygun sporcular tek bir spor sinifinda ancak farkli agirlik kategorilerinde yarisabilirler.
Yatarak halter kaldirma viicut agirligina gore on farkli kategoride yarisilabilinen spor
branslar1 arasindaki tek disiplinidir.

Kayak

Sporcular kayak ve va’a adi verilen 2 ayr1 bot tipinde yarigirlar. Kayak yariglarinda ¢ift uclu
kiirek kullanilirken, va’a disiplininde ise outriger adi verilen yanlarinda destek samandirasi
ile gliclendirilen botlarla yarigir. Va’a disiplininde sporcular tek baslikli kiireklerle rekabet
ederler. Uluslararasi diizeyde tiim para kano yarigmacilart bireysel olarak 200 metrelik
mesafede yarismaktadir. Kadin ve erkek sporcular her bir spor disiplinine bagl olarak 3 ayr1
spor sinifinda yarigirlar.

»  Kayak disiplini: KL1, KL2, KL3
+ Va’adisiplini: VL1, VL2, VL3
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Kiirek

Yarigmalar i¢in 2 ayr1 bot tipi bulunmaktadir. “Sculls” ve “Sweep” olarak adlandirilan bot
tiplerinde temel fark yaris sirasinda kullanilan kiirek sayisidir. “Sculls” tip botlarda her
sporcu 2 kiiregi ayn1 anda ¢ekerken “Sweep” tip botlarda her sporcu icin sag ya da solda
olmak tizere tek bir kiirek kullanilmaktadir.

Sporcular igin 3 ayr1 spor sinifinda (PR1, PR2 ve PR3) 9 ayr1 yaris kategorisi bulunmaktadir.
Masa Tenisi

Masa tenisi branginda 11 sinif bulunmaktadir. 1-5 aras1 simifta yer alan sporcular tekerlekli
sandalyede, 6-10 arasi sinifta yer alan sporcular ise ayakta miicadele ederler ve son sinif ise
zihinsel engelli sporcular i¢in olusturulmustur.

Okguluk

Okguluk, smiflandirma kurallar1 altinda izin verilen yardimci cihazlarla atis yapabilen
fiziksel bozuklugu olan sporcular i¢indir. Bir engelli para-ok¢uluk sporunda yarismaya
uygun olmayabilir ancak yardimei cihazla sporcular yarigsmaya uygun hale gelebilir.

6 siniflandirma grubu vardir.
Bunlarin 4’{i Diinya Ok¢uluk Siniflandirmacisi tarafindan siniflandirtlir.

+ W1 (En ciddi bozukluk grubu)
+ W2 (Tekerlekli sandalye)

+ ST (Ayakta)

* NE (Uygun degil)

Kalan iki grup Uluslararast Kér Spor Federasyonu tarafindan siniflandirilir.

+  B1 (Gorsel bozukluk)
+ B2 /B3 Kombine (Gorsel bozukluk)

Oturarak Voleybol

Sporcular VS1 ve VS2 olmak iizere 2 ayrt spor smifinda yarigirlar. VS1 simifindaki
sporcularin fiziksel etkilenimi daha fazladir.

Tekerlekli Sandalye Basketbol

Tekerlekli sandalye basketbolda 8 farkli sinif bulunmaktadir. Puanlama 1 den baslayip 4,5°a
kadar yarimsar puanlik artiglar seklinde ilerler. Sahada yer alan 5 sporcunun siniflandirma
puani toplamda 14’ i gegmemelidir.
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Tekerlekli Sandalye Eskrim

Tiim tekerlekli sandalye eskrim sporculart ayakta yarigmalarint engelleyen ayaklarinda veya
bacaklarinda herhangi bir engele sahiptirler. Hepsi tekerlekli sandalyede yarisir ve gévde
fonksiyonlarina bagli olarak spor siniflarinin herhangi birinde yer alirlar.

Spor Smuflari; Sinif 1A, Sinf 1B, Smuf 2, Sinif 3 ve Sinif 4 seklindedir.

Tekerlekli sandalye eskrim yarigmalarinda 5 adet spor sinif bulunur ancak yarigmalarin
sayisini azaltmak ve gruplardaki katilimer sayisinin arttirtlmasi i¢in spor siniflari birlestirilir.
Her yarigma igin ii¢ kategori vardir.

»  Kategori A: Spor smifi 3 ve 4. Bu kategorideki sporcularin alt ekstremite destegi olsun
ya da olmasin iyi oturma dengesi vardir. Alt seviye spinal lezyonlu ve diz isti
amputasyonu olan sporcular bu sinifta yarisabilir.

« Kategori B: Spor smifi 2. Bu kategorideki sporcular kot oturma dengesi ve
etkilenmemis kili¢ tutan kola sahiptir. Genellikle parapleji veya kollarda minimal
etkilenimi olan inkomplet tetrapleji bu sinifta yarisabilir.

« Kategori C: Spor simifi 1A ve 1B. Bu kategori uluslararasi yarigma 6zellikleri gosterir
ancak heniiz paralimpik oyunlara dahil degildir.

Tekerlekli Sandalye Ragbi

Sporculara 0.5 ila 3.5 arasinda degisen yedi spor sinifindan biri tahsis edilir; daha yiiksek
say1, sahada daha yiiksek fonksiyona sahip sporcular i¢in ve daha diisiik say1, sahada daha az
fonksiyona sahip sporcular i¢in tasarlanmistir. Sahadaki dort sporcunun toplam puani 8.0'i
gecemez. Sahadaki her kadin sporcu i¢in bir takima 8 puanin iizerinde fazladan 0.5 puan
verilecektir.

Tekerlekli Sandalye Tenis

Kadm ve erkeklerde ‘agik’ yarigmada iki ekstremitesi etkilenen engelli sporcular yarisirken,
cinsiyetin karma oldugu ‘dortlii’ yarigmada ise ii¢ veya dort ekstremitesi etkilenen sporcular
yarisir.

Taekwondo

“Kyorugi” disiplininde K41, K42, K43 ve K44 spor siniflar1 yer almaktadir. K41 en hafif
diizeydeki etkilenimi isaret ederken, K44 en agir diizeyde etkilenime sahip sporcularin yer
aldig1 spor smifidir. 2020 Tokyo’da ise sadece K43 ve K44 spor sinifindaki yarismacilar
miicadele edecektir.

Triatlon

PTWCI1, PTWC2, PTS2, PTS3, PTS4, PTSS, PTVII1, PTVI2, PTVI3 olmak {izere engel
diizeylerine gore toplamda 9 ayr1 spor smifi yer almaktadir. Spor siniflarindaki 6n adlar
sporcunun etkilenim durumu hakkinda bilgi vermektedir.
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+  PTW; Tekerlekli sandalyede yarigan sporcu
+  PTS; Ayakta yarisan sporcu
+  PTV; Gorme engelli sporcu

Yiizme

Yiizme siniflandirmasi bedensel engelliler, gérme engelliler, zihinsel engelliler olmak {izere
ii¢ grupta yapilir. Yiizmede spor sinif isimleri S, SB veya SM gibi 6nekleri ve sayilar1 igerir.
Onekler miisabakalar1 temsil etmektedir. Sayilar ise sporcularin sahsi olarak yaristiklari spor
siniflarini gosterir.

Onekler:

+  S:serbest stil, kelebek ve sirtiistii yiizme
»  SB: kurbagalama yiizme
+  SM: karigik stil

Spor siniflart:

« 1-10: Bedensel engelliler
+ 11-13: Gorme engelliler
» 14: Zihinsel engelliler

Bedensel engelli sporcular i¢in 1-10 arasinda numaralandirilan 10 farkli S ve SM sinifi ve
dokuz SB sinifi vardir. Diigiik numaralar yiikksek numaralardan daha ciddi limitasyonu
gosterir.

Alp Kayag

Alp kayagi disiplini inis, siiper G, bilylik slalom, slalom ve siiper kombine yariglarimi
icermektedir. Sporcular fonksiyonel yeteneklerine gore oturur, ayakta ya da gérme engelli
siniflarina ayrilarak rekabet ederler.

Spor Smuflar1 LW1, LW2, LW3, LW4, LW5/7-1, LW5/7-2, LW5/7-3, LW6/8-1, LW6/8-1,
LWO-1, LW9-2, LW10-, LW10-2, LW11, LW12-1, LW12-2"dir.

Biatlon

Biatlon yarigmalarinin 1.etabini1 2-2,5 km’lik parkurlarda serbest stil kayak olusturmaktadir.
3 ile 5 tur arasinda tamamlanan etaplar sonucunda 10-15km’lik mesafe kayilarak gecilmis
olur, devaminda atig parkuruna gecen sporcular 10 metrelik mesafeden 5 atis
gergeklestirmektedir.

Ayakta yarigan sporcular: LW2, LW3, LW4, LW 5/7, LW6, LW§, LW9

Oturarak yarisan sporcular: LW10, LW10.5, LW11, LW11.5, LW12
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Biatlon siniflandirma sistemi kayakli kosu siiflandirmasi ile ayni prensiplere bagh olarak
yapilir. Ayni kriterler esas alinarak ayni spor siniflari kullanilir.

Buz Hokeyi

Para Buz Hokeyi'nde sadece bir spor smift vardir. Sporcularin viicutlarinin alt kisminda,
normal buz hokeyi ile yarigmalarini engelleyecek bir bozuklugu olmasi gerekir.

Kayakh Kosu

Kisa, orta ve uzun mesafe olmak tizere yarismacilar spor sinifina ve cinsiyete bagli olarak
800 metreden 20 km’ ye kadar genis bir aralikta rekabet etmektedir.

Ayakta yarigan sporcular: LW2, LW3, LW4, LW 5/7, LW6, LW8, LW9
Oturarak yarigan sporcular: LW10, LW10.5, LW11, LW11.5, LW12
Tekerlekli Sandalye Curling

Tekerlekli sandalye curling i¢in yalnizca bir sinif olusturulmustur ve uygunluk kriterlerini
karsilayan sporcular tek bir sinif igerisinde rekabet ederler. Bunun sonucunda tanimlamalar
agagidaki gibidir.

»  Uygun (WC-E)
«  Uygun Degil (WC-NE)

Kar Kayagi

Para snowboard’da alt ekstremite engeli olanlar igin iki, {ist ekstremite engeli olanlar i¢in bir
sinif olmak {izere toplam 3 sinif bulunmaktadir:

»  Alt ekstremite engelli sporcular SB-LL1 ve SB-LL2 ve
+  Ust ekstremite engelli sporcular i¢in SB-UL siniflarinda yarisirlar.
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Production of TTA Socket by Using 3D Scanner and 3D Printer

1. Uluslararasi Protez Ortez Ogrenci Kongresi Mayis 2021 A


mailto:mevlityurtseven@aidoctors.org

Aim of Study

This study involves production process and results of prosthetics sockets by using 3D scanner
(with 3D scanner, EinScan-Pro, China) and 3D printers without using plaster cast
equipments.

Materials and Methods

Scanning and Measurement

First, we scan the patient limb with 3D scanners (EinScan-Pro, SHINING). It just takes a few
minutes for scanning the stump. There are markers that is used as refence the bone or highly
sensitive areas. And also we take measurements.

Digital Model

After taking the 3D scan of the limb, digital model is ready to modelling in Rodin4D Neo
software. It is a special software to design prosthetics and orthotics.

Scan data can be modelled in the software by considering the techniques of prosthetic
production and modelling. Markers are used to reference PT, fibula head and other sensitive
areas on the limb.
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3D Printing

After 3D modelling is done, prosthetic socket is prepared for printing. Printable file is created
by using slicing programs. The file is sent via internet to the 3D printer. The prosthetic socket
is printed in 4-6 hours. Print time changes depending on the size of the prosthetic socket.
Thermoplastic filament PC-Max (Polycarbonate) which is one of the most durable materials
among the filaments is used for printing prosthetic sockets in 3D printer (with 3D printer,
Rodin4D-Kiihling Kiihling, Germany).

Post-Process

It is recommended to do that post process makes sockets more durable and increases their
resistance. After printing the prosthetics sockets, heat-treat is applied at 100°C for 4 hours in
the oven.

It’s seen that this step is important to make more resistant sockets. It prevents breaking of the
sockets. Also, it increases lifetime of using the sockets.
Fitting

After 3D printing and post processing is done, the patient tries on the 3D socket. And the
patients start to do walking exercises. Rehabilition is done by the physiotherapist to improve
patient’s walking ability.
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Result

Total 3D Printed Sockets

Total patient: 400

Total socket: 470
Failure rate: %20 of sockets fitting
Failure Sources
*%70 Machine Problem (Extruder jam)
*Temperature
%27 patient problems
%3 Material Problems
Breaking of Socket
Layer Adhesion

Conclusion

26%

74%
ETTAETF

Failure rate

-
—

= Makine kaynakli = Hasta kaynakli

= Diger

In this study, sockets were produced with conventional techniques and also by using 3D
printers simultaneously. According to comparisons of fitting and gait parameters, 3D sockets
showed similar characteristics with conventional sockets. 3D sockets can be used in practice

with the success of adaptation.
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Effect of Dominant and Non-Dominant Hand Load Carry On
Dynamic Plantar Pressure

Abstract

Introduction-Purpose: Individuals carry loads with their right or left hand due to their daily
life activities. The load carried causes biomechanical differences on the body. Foot plantar
pressure analysis is usually performed to evaluate gait pathologies. Our aim in the study was
to examine the effects of the loads carried by the dominant and non-dominant hands on the
dynamic plantar pressure parameters of healthy individuals.

Method: 20 healthy participants (12 females, 8 males) between the ages of 20-55 participated
in the study voluntarily. Participants were told to walk at normal walking speeds by carrying
a 4 kg load with their right and then left hand. Dynamic plantar pressure was analyzed with
the Sensor Medica pedobarography device. Average pressure value (P avg.) gr/cm?
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maximum pressure (P. Max) g/cm?, contact surface (S) cm?, foot force center change (CoF)
mm, foot angle (°) in degrees was recorded for both feet.

Results: A significant difference was found between the angle of the right and left foot when
there was a load on the right hand and the angle of the right and left foot when there was a
load on the left hand (p <0.05). There was a significant difference between the maximum
pressure on the right foot when carrying a load on the right hand and the maximum pressure
on the right foot when carrying a load on the left (p <0.05). There was a significant difference
between the change in the center of force in the left foot while carrying a load on the right
hand and the change in the center of force in the left foot while carrying a load on the left
hand p <0.05). There was a significant correlation between the right hand and the surface
area of the right foot (r = 0.447; p <0.05). When the effect of weight on load bearing was
examined, correlation analysis was found to be significant between the mean pressure value
in the left foot while the load was on the right hand (r = 0.531; p <0.05). When the change in
the center of gravity in the left foot was different for the right and left hand in males (p <0.05),
no significant difference was found in females (p <0.05).

Conclusion: It was concluded that the change in the foot angle, maximum pressure, and the
center of force on the foot was much while carrying a load with the dominant side. These
parameters are also affected by sex, age and weight changes.

Keywords: Dominant Hand, Non-Dominant Hand, Dynamic Plantar Pressure, Load

Giris

Ayak, insan hareketindeki kinematik zincirin son halkasidir ve giinliikk olarak insan
viicudunun agirligini tasidigindan tekrarlayan streslere maruz kalmaktadir. Ayrica yiirliyiis
sirasinda insan viicudu ile yer arasinda etkilesimli kuvvetler aktariimaktadir. insan ayagi,
giinliik aktiviteler sirasinda ayak tabanindaki baskiy1 hissetmektedir, bu da plantar basing
anlamina gelmektedir. Plantar basincin dl¢limii ve analizi, farkli durus ve hareket kosullart
altinda insan viicudunun fiziksel, patolojik ve fonksiyonel parametreleri kullanilarak elde
edilebilir. Bu, klinik teshis ve tedavi degerlendirmesi igin Kklinisyen tarafindan
yorumlanmasini kolaylastirmaktadir (1). Bu nedenle, plantar basing analizi sonucunda birgok
parametre elde edilir. Plantar basing analizi cihazlarinin i¢inde bulunan sensorler, hassasiyet,
giivenilirlik ve hizli yanit verme 6zellikleri vardir. Denge degerlendirmesi, rehabilitasyon
egitimi ve ylirlime analizi gibi birgok alanda kullanilmaktadir (2). Ayagin plantar basincini
Olgebilen cihazlar ile objektif degerlendirmeler yapilabilmekte ve nesnel veriler elde
edilmektedir (3).

Ayakta durmak ve yiirlimek insanlar i¢in ortak hareketlerdir. Plantar basincin dagilimi
ayaklarin yapisini, ayagin, dizin, kalcanin ve hatta tiim viicudun biyomekanik islevini
yansitmaktadir. Insan yiiriiyiisii, kisinin yasam tarzini ve kalitesini de gdstermektedir (1, 4).

1. Uluslararast Protez-Ortez Ogrenci Kongresi Mayis 2021



Ayagin plantar yilizeyinde, dogru bir yiik ve basing dagilimi hem statik hem de dinamik
kosullarda dogru bir yiiriiyiis ve dengeyi saglamak i¢in ¢cok onemlidir. Duyusal girdi ile
beraber statik ve dinamik dengeyi siirdiirmek, postiiral ayarlamalar, ¢evre ile olan iliskiye
baghdir (5). Normal yiiriiylis sirasinda tek tarafli veya bilateral yiik tagimak, gdovde
salimimlarini artirarak yiiriiylis dengesini bozabilmektedir (6). Giinliik aktivitelerin bir
pargast olan market posetleri gibi asimetrik yiikler, viicut durusunu ve yiikiin ayaklar
tizerindeki dagilimini degistirmektedir. Bireylerin kiitle merkezi degiserek, postiiral stabilite
saglamada zorluk olusturabilmektedir. Literatiirlerdeki ¢alismalara gore disaridan taginan
yiiklerin postiiral salinimi artirdig kanitlanmustir (6, 7, 8).

Yiirtime sirasinda agirlik tasirken kullanilan el tercihi ¢ok dnemlidir ve diinyanin yaklasik
%90 sag elini kullanir (12). Hirokawa (9), yiiriiyiis sirasinda sag ekstremitenin birincil
islevinin itici gii¢ olusturdugunu 6ne siirerken, sol ekstremitenin ise destek olusturdugunu
sOylemistir. Sag ve sol ekstremiteler arasindaki basing merkezleri arasindaki asimetriyi
aragtiran c¢alisma sayist azdir. Hill ve arkadaglarinin (9) yaptigi bir calismada basing
merkezleri yer degistirmesi yiik tasinmayan ayakta daha fazla bulunurken, yiik taginan ayakta
daha az bulunmustur. Bireyler belirli bir yiikii tasirken yorgunluk etkilerini hafifletmek i¢in
dominant ve dominant olmayan el arasinda gecisler yapmaktadir (9). Bu sebeple dominant
olmayan el ile yik tasindifi sirada yiirime parametrelerinde degisiklik olabilecegi
distintilmistiir.  Yetiskinlerde yiiriirken dinamik plantar kuvvetleri arastiran ¢aligmalarin
sayist azdir (13). Bireylerin tek el ile tasidiklar: yiikiin postiiral asimetriyi nasil etkiledigi
yoniinde ¢aligmalarm artirilmasi gerektigini diisiinmekteyiz.

Calismadaki amag, saglikli bireylerin dominant ve dominant olmayan el ile tasidiklari
yiiklerin dinamik plantar basing parametrelerine etkisini incelemektir. Dominant olmayan el
ile yilk tagitildig1 esnada bireylerin dinamik plantar basing parametrelerinin dominant ele
gore daha farkli sonuglar verecegini varsaymaktayiz.

Materyal ve Metod

Bu c¢aligsmaya, Aktif Protez Ortez Yapim ve Uygulama Merkezine bagvuran yas araligi 20-
55 olan, 42 bireyden 20 saglikli goniillii katilimei (12 kadin, 8 erkek) dahil edildi. Caligmaya
dahil edilme kriterleri diyabetes mellitus hastaligi olmamasi, 20-55 yas araliginda olmasi,
norolojik bir rahatsizligi olmamasi, herhangi bir engelinin olmamasi ve kronik hastaligt
bulunmamas1 olarak belirlendi. Calismaya dahil edilmeme kriterleri ise herhangi bir
ortopedik hastalig1 olmasi, denge problemi yasamasi, diisme riski tasimasi, diz ve el-el bilek
eklem instabilitesi olmasi, hamile olmasi olarak belirlendi. Katilimcilarin demografik
bilgileri alindiktan sonra kisilere ¢alismanin amaci, uygulanacak degerlendirme
parametreleri hakkinda bilgi verildi. Katilimcilara ¢aligma hakkinda yeterli bilgi verildikten
sonra onaylar1 alind1 ve ¢aligmaya baslandi.

1. Uluslararasi Protez Ortez Ogrenci Kongresi Mayis 2021

213



Protokol

Calismaya goniillii olarak dahil olmak isteyen 42 bireyden 20’si saglikli olarak kaydedildi ve
calismaya 20 saglikli bireyle devam edildi. Caligmaya alinan bireylere ¢calismanin protokolii
detayli olarak anlatildi. Dominant elin belirlenmesi icin bireylere hangi elleriyle yazi
yazdiklar1 soruldu ve cevap olarak verilen ekstremite dominant taraf olarak kaydedildi.
Yapilan literatiir aragtirmalarina gore ¢ogunluk olarak 4 kg kullanildig1 goriildii (7). Diger
calismalarla karsilastirma amacli 4 kg agirlik belirlenmistir. Katilimcilara 6nce sag sonra sol
elleri ile 4 kg agirliginda yiik tagimalari gerektigi ve normal yiiriime hizlarinda, dogal yiiriiyiis
formunda en dogal yiiriiyiise yakin bir yiirliylis elde etmek i¢in en az alt1 tur yiiriimeleri
gerektigi soylendi ve bu gekilde katilimcilarin yiik ile yiiriiyilislerine adapte olmalar1 saglandi.
Her iki durumda da yiiriime sirasinda dinamik analiz parametreleri kaydedildi. Dinamik
plantar basinct ve diger parametreleri degerlendirmek i¢in Freestep pedobarografi (Sensor
Medica, Roma, Italya) cihazi kullanildi. Degerlendirmelerde ayak tabanindaki degisiklikler
her iki ayak i¢cin ortalama basing degeri (P ort.) gr/cm?, maksimum basing (P. Max) g/cm?,
temas yiizeyi (S) cm?, ayak kuvvet merkezinin degisimi (ACoF) mm, ayak agisi (°) cinsinden
kaydedildi.

Maksimum plantar basinct yiiklenen viicut agirligi ile artar ve artis paterni farkli anatomik
bolgelere gore degisiklik gosterir (14). Pedobarografik goriintli, o bolgedeki farkli ayak
plantar basincina bagli olarak ¢esitli renk dagilimi gosterir. Kirmizi renk bolgesi, o belirli
bolgeye uygulanan yiiksek basinci gosterirken, mor ve mavi renkli alan diisiik basinci ifade
eder. Boylece maksimum ve minimum basinct ayirt etmek kolaylasir (18). Calismamizdaki
her katilimer platformda kendi sectigi hizda, ¢iplak ayakla yiiridii ve anatomik bdolgeler
yapay olarak Freestep pedobarografi cihazi ile 6l¢iildii.

istatistiksel Analiz

Kaydedilen veriler IBM SPSS Statistics Base (Siiriim 22.0) kullanilarak analiz edildi. Veriler
ortalama + SD olarak ifade edildi. Demografik bilgilerin analizi Spearman's Rho (p) Testi ile
yapildi. Katilimcilardan alinan verilerde dominant ile dominant olmayan el arasindaki,
cinsiyet karsilastirmasi ve agirlik merkezindeki degisim Wilcoxon Signed Ranks Testi ile
hesaplandi. Calismada p <0,05 degeri anlamli kabul edildi.

Bulgular

Toplam 20 katilimci dahil edilme kriterlerini karsilamistir. Katilimcilarin demografik
bilgileri Tablo 1’de gosterilmistir. 20 katilimcidan sadece 1 katilimer dominant olarak sol
elini kullanmaktaydi (Tablo 1).

Tablo 1: Katilimeilarin Demografik Bilgileri

YAS BOY (cm) KILO (kg) DOMINANT EL
22 170 48 SAG
33 157 67 SOL
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22 163 58 SAG
28 172 52 SAG
51 152 77 SAG
21 170 65 SAG
22 170 58 SAG
55 160 62 SAG
34 158 60 SAG
50 170 120 SAG
41 170 72 SAG
23 172 59 SAG
55 173 87.5 SAG
28 169 70 SAG
22 174 81 SAG
23 160 47 SAG
32 170 89 SAG
39 180 75 SAG
42 165 65 SAG
28 189 97 SAG

Elde edilen sonuglara gére sag el ile yiik tagirken sag ve sol ayak arasinda ayak acis1 anlamli
olarak farkli bulunurken (p<0,05), sol el ile yiik tasirken herhangi bir anlamli farklilik
bulunmamistir (Tablo 3). Sag el ile yiik tasirken sag ayaktaki ayak agisi sol ayaktan daha
fazla bulunmustur (33°, 27°; Tablo 2). Sol el ile yiik tagirken P. Max, S ve ACoF
parametrelerinde sag ve sol ayak arasinda anlamli farkliliklar bulunmustur (p<0,05) ancak
sag el ile yiik tasirken bu parametrelerde herhangi bir anlamli farklilik saptanmamistir (Tablo
3). Sol elde yiik varken sol ayaktaki P. Max degeri sag ayaktan daha fazla bulunmustur (2556
g/cm?, 2448 g/cm?; Tablo 2). Sol elde yiik varken, sag ayaktaki temas ylizeyi sol ayaktaki
temas ylizeyinden anlamli derecede biiyiik bulunmustur (205 cm?, 201 ¢cm?; Tablo 2). ACoF
parametresinde sol elde yiik varken, sol ayakta daha fazla bir degisim meydana gelmistir (258
mm, 244 mm; Tablo 2).

Tablo 2: Dominant ve Dominant Olmayan Elde Yiik Varken Her Bir Ayagin Dinamik Plantar
Basing Parametrelerinin Sonuglari

N Ortalama  |Std. Sapma [Minimum  [Maksimum

P. Max 20 1911,2000 [299,50303 [1092,00 2376,00

P. Ort. 20 646,9500 [103,05158 (368,00 790,00
SOL AYAKS 20 144,2000 [20,02262 (112,00 198,00

ACoF 20 221,3500 [17,71789 [177,00 247,00

SAG EL |Ayak Agist 20 38,4000 7,67360 -2,00 27,00

P. Max 20 1993,8000 [259,88653 (1420,00 2356,00
SAG P. Ort. 20 664,4000 [69,07921 524,00 777,00
AYAK S 20 145,9000 [23,23767 (111,00 210,00

ACoF 20 221,0000 [21,86080 (172,00 253,00
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|Ayak Agis1 20 13,5500 8,28108 1,00 33,00
P. Max 20 1985,6000 (321,97653 [1176,00 2556,00
P. Ort. 20 664,0500 [664,0500 458,00 798,00
SOL AYAKIS 20 143,9000 [21,29220 {103,00 201,00
ACoF 20 230,0000 [18,33604 (198,00 258,00
SOL EL |Ayak Agis1 20 11,5000 9,32173 -3,00 29,00
P. Max 20 1848,6000 (323,16403 [1296,00 2448,00
SAG P. Ort. 20 641,9000 (88,49436 490,00 829,00
AYAK S 20 148,9000 [21,80753 110,00 205,00
ACoF 20 220,9500 [17,63512 (185,00 244,00
|Ayak Agis1 20 10,7000 7,66468 0,00 25,00

Ortalama basing degeri (P ort.) gr/cm?, maksimum basing (P. Max) g/cm?, temas yiizeyi (S)
cm?, ayak kuvvet merkezinin degisimi (ACoF) mm, ayak ag1s1 (°)

Tablo 3: Her Bir Elde Yik Varken Sag ve Sol Ayaktaki Dinamik Plantar Basing
Parametrelerinin Karsilastirilmasi

SAG EL SOL EL

P. Ayak | P. P. Ayak

Max P.Ot 1S ACoF Agisi Max Ort. S ACoF Agisi
V4 1.307 -1,214 1,102 -,282 | -2,298 | -2,670 1,662 -2,484 | -2,409 1,010
p 0,191 | 0,225 | 0,271 | 0,778 | 0,022* | 0,008* | 0,097 | 0,013* | 0,016* | 0,312

* p<0.05, Ortalama basing degeri (P ort.) gr/cm?, maksimum basing (P. Max) g/cm?, temas
yiizeyi (S) cm?, ayak kuvvet merkezinin degisimi (ACoF) mm, ayak agis1 (°)

Sol ayakta, sag ve sol elle yiik tasirken ACoF ve ayak agis1 anlamli olarak farkli bulunmustur
(p<0,05; Tablo 4). Sol ayakta, sol elle yiik tasirken sag elle yiik tagimaya gére ACoF degeri
anlamli olarak daha biiyiik bulunmustur (258 mm, 247 mm; Tablo 4). Sol el ile yiik tasirken,
sag el ile yiik tasimaya gore sol ayakta ayak acist anlamli olarak daha fazladir (29°, 27°;
Tablo 2). Sag ayakta, sag ve sol el ile yiilk tagima sirasinda P. Max ve ayak agist
parametrelerinde anlamli olarak farkliliklar bulunmustur (p<0,05; Tablo 4). Sag ayakta; sol
el ile yiik tagindig1 esnada, sag ele gore P. Max degeri daha buyiiktiir (2448, 2356; Tablo 2).
Sag el ile yiik tagirken, sol elle yiik tasimaya gore sag ayakta ayak acist anlamli olarak daha
fazla bulunmustur (33°, 25°; Tablo 2).

Erkeklerde sag ve sol ile yiik tasirken, sol ayakta ACoF degeri anlamli derecede farkli
bulunmustur (p<0,05) ancak kadinlarda fark saptanamamistir (Tablo 4). Kadinlarda sag ve
sol elle yiik tagirken sag ve sol ayakta ayak agis1 anlamli derecede degismekteyken (p<0,05),
erkeklerde anlamli derecede bir degisim s6z konusu olmamistir (Tablo 4).
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Tablo 4: Dominant ve Dominant Olmayan (Sag ve Sol) Elde Yiik Varken Sol ve Sag Ayagin
Dinamik Plantar Basinci Parametrelerindeki ve Kadin- Erkege Gore Karsilastirilmast

SOL AYAK

P. Max P. Ort. S IACoF IAyak Agist
Pl B Potk E B K E lcork | YK E
Max IAgis1

Z -1,531}-,784 |1,542 |,971 |,314 1,260_’222 -,760}-,213}-2,536 1,067-2’521_2’428 -2,519}-,931

p 0,126 0,433 (0,123 (0,332 [0,754(0,208(0,824 (0,4470,8320,011*0,286/0,012*0,015*0,012*0,352
SAG AYAK

P. Max P. Ort. S ACoF IAyak Agist
IAyak
IA¢is1

-0,4201-2,535}-2,217

P.Max|K E P.Ort K [E S K [E |ACoF K [E E

Z -2,178-1,913 1,014 -1,2511,255 0,42000,349

-,267},679]-,504

1,336 1,472

p (0,029%0,056 (0,310 (0,211 |0,209(0,674/0,727 (0,7890,4970,614 [0,18100,674 (0,011*0,027*%0,141

* p<0.05 K: Kadin, E: Erkek, ortalama basing degeri (P ort.) gr/cm?, maksimum basing (P.
Max) g/cm?, temas yiizeyi (S) cm?, ayak kuvvet merkezinin degisimi (ACoF) mm, ayak agis1
@)

P. Max ve P. Ort. parametreleri agisindan; sag el ile yiik tasirken sol ayaktaki degerlerle, kilo
arasinda anlamli derecede pozitif yonlii bir korelasyon iligkisi bulunmustur (r= 0,475;
p<0,05) ancak sag ayakta anlaml fark saptanmamuistir (Tablo 5). Sag el ile yiik tasirken sag
ayaktaki S ile yas arasinda pozitif yonlii anlamli derecede korelasyon iliskisi oldugu
goriilmiistiir (r= 0,447; p<0,05; Tablo 5). Sag el ile yiik tasirken sag ayaktaki ayak acist ile
boy arasinda anlamli derece pozitif yonlii bir korelasyon iligkisi bulunmusgtur (r= 0,478;
p<0,05: Tablo 5).

Sol elde yiik varken sol ayaktaki ayak agisi ile boy arasinda pozitif yonlii anlamli derecede
bir korelasyon iliskisi saptanmistir (r= 0,446; p<0,05; Tablo 5). Sol el ile yiik tasirken sag
ayaktaki ayak agisinda yas (r= 0,557; p<0,05) ve boy (r= 0,509; p<0,05) degerlerinde pozitif
yonlii anlamli derecede bir korelasyon iliskisi oldugu goriilmiistiir (Tablo 5).

Tablo 5: Yas, Boy, Kilo ve BMI Degerlerinin Sag- Sol Elde Yiik Varken Her Iki Ayaktaki
Plantar Basing Parametreleri ile Korelasyonu

YAS BOY KIiLO BMI
N |r p N |r p N |r p N |r p
SAG -
P. 2 084 |2 023031 |2 0,034 | 2 0,15
EIC_)L Max | O 2’04 8 0 |8 2 0 AT 0 0,328 8
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AYA :
p. |2 097 | 2 | 019 | 0,40 | 2 0,016 | 2 0,08
“odot o [ 9% )0 oo o [o [P0 | %% e
2 1040 | 007 [2 [008 [073 ]2 |.765% 2 [ 828 | 0,00
S Jo |3 |8 Jolo |7 Jo|x [000]5 ]k |g
ACo |2 |- |o70 |2 | 008|073 ]2 2 0,90
e o 009 |47 |g |17 |37 | o ooz |osee | g ooz )
Aya
k |2 |006|077 |2 |008 071 ]2 2 0,44
Ags |0 |8 |7 |o |7 |6 |0 |0%2]0325], 0180,
1
P. 12 |- 2 2 2
vax | o | 159 | 502 | 5 | 262 | 4%6 | & | o1 | o5 |3 |-123 | 605
P. 12 |- 2 2 2
e Lot |0 | 255 218 |2 | 268 | 253 |2 | 286 | 221 |} |17 | 624
* *
- |s | o | s |5 | ome | rae |21 000 |22 000
SAG e 2 2 2
AYA |2 |5 | 57 | 422 | g | 241 | 373 |G | 004 | 987 |G | 080 | 833
Aya
kK |2 2 | 478 | 033 |2 | 601* 2
Mo | 0 | 304 |85 | & [0 B 005 |2 | 416 | o068
1
P. 2 |- 2 2 2
vax | 0 | 185 | 434 | o | 269 [ 477 |G | s | | g | a4 | 7
P. |2 |- 2 2 2
o, Lo |0 | e 488 | 2 | 223 | 3a5 | |05 | 077 |2 | 230 | 329
* *
EL- |S | ) |48 |03 |5 | 180 | .aa8 |2 [ 2% 000 |2 |5 000
SOL  73Gs |2 2 2 2
AYA | ACo 176 | 458 162 | 494 299 | 200 306 | 189
A LE o 0 0 0
Aya
kK |2 2 | 446 | 049 | 2 2
Mo | o |55 [ s | o [0 % 2e | 230 | 5| 116 | 626
1
P. 2 |- 2 2 2
viax | o | 06 | 189 [ | 075 | 754 [0 | 215 | 362 |G | 087 | 715
P. |2 |- 2 2 2
o, Lo |0 | s a62 | 2 | 050 | goa | | 430 |os8 |2 | 330 |43
* *
EL- S || 205|206 |5 | a8 |32 |2 (/% 000 |2 %] 000
SAG e T 2 2 2
AYA |20 |5 | logp | 795 | o | 441 | 052 | | 323 | aes | |29 | 7o
Aya
k |2 |557 |01 |2 |509 022|608 2
Agis | O * * 0 * * 0 * ,004 0 411 072
1
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* p<0.05, r: korelasyon katsayisi, Ortalama basing degeri (P ort.) gr/cm?, maksimum basing
(P. Max) g/cm?, temas yiizeyi (S) cm?, ayak kuvvet merkezinin degisimi (ACoF) mm, ayak
agisi (°)

Yiirtime hizindaki bireysel farkliliklar bulgularimizi etkilemis olsa da yiirime hizlarinin bu
tir degerler lizerindeki minimum etkisine dayanarak etkinin ihmal edilebilir oldugunu
distintiyoruz.

Tartisma

Ayaklar yiiriiylisiin temel unsurudur ve patoloji durumunda, ambulasyon ve stabilitenin
bozulmasina neden olabilir (15). Yiik tasimak ayak arkini ve alt ekstremiteyi olumsuz
etkilemesine ragmen, agirlik tasima aktiviteleri gilinlik yasamda yaygin goriilmektedir
(14).Bir hastanin yiiriiyiisiiniin analizi, ortopedik muayenenin bir pargasidir. En kolay ve sik
gerceklestirilen yiirliylis degerlendirmesi gozlemdir. Bu yontem klinisyenler tarafindan
yiizyillardir kullanilmaktadir. Bununla birlikte, zamanla, farkli yiiriiylis paternleri ile
kantitatif (statik/dinamik) yiiriiylis degerlendirmesine olan ihtiyag artmistir.

Asimetrik yiikler viicut kiitle merkezinin kaymasina neden olarak SKOlIY0Z ve sirt agrisindan
yiiksek oksijen tiiketimine kadar saglik kosullarimi olumsuz etkilemektedir. Zawadka ve
arkadaglarinin yaptig1 bir calismaya gére dominant ve domianant olmayan el ile sirt gantasi
taginarak postiir analizi yapilmistir. Kuvvet platformu kullanilarak degerlendirme yapilmistir
ve sonuglara gore omurga egriligini etkilemedigi gorilmistir. Calismanin diger
sonuglarindan biri de elde tutulan asimetrik bir yiikiin (4 kg) ayak basing dagilimini etkiledigi
goriilmiistiir (7). Geng yetiskinlerde tek tarafli olarak yiikiin tagmmasi, lateral yonde
statik postiiral stabiliteyi azaltmaktadir (6). 20- 80 yas araligindaki bireylerle yapilan
diger bir ¢alismada asimetrik yiikin mediolateral basing merkezini (COP) arttirdig:

goriilmiistiir (9). Yiirilyiis sirasinda bireyin tasidig1 yiik arttikga bireyin plantar basinci ve
kuvvet dagilimi da degisir ve bu durum kisinin ark yiiksekligine de baghdir (11). Yiriiyiis
dongiisiinde ve ayak yiizeyinde olusan kuvvet ve basing, viicut agirligi ile dogru orantili bir
sekilde artmaktadir. Drerup ve arkadaglarinin yaptigi bir ¢aligmada bu iliskinin plantar tepe
basinci ile iligkili olmadigi bulunmustur (10). Calismamizda P. Max ve P. Ort. parametreleri
acisindan; sag el ile yiik tasirken sol ayaktaki degerlerle, kilo arasinda anlamli derecede
pozitif yonlii bir korelasyon iliskisi bulunmustur. Diger ¢alismalarda kilo alip vermeye bagh
ayaktaki basinglar incelenmistir. Caligmamizin sonucu, topuk bolgesindeki mekanik tepe
yiikiiniin arttirdigin1 ve azaldigin1 géstermistir. Buna bagl olarak kisa siireli agirlik tagima
sonucunda hem ortalama basing degerlerinde hem de tepe basincinda artiglar meydana
gelebilmektedir (10).

Calismamizda erkeklerde sag ve sol el ile yiik tasirken, sol ayakta ayak kuvvet merkezi
degisimi anlamli derecede farkli bulunmustur ancak kadinlarda boyle bir fark
saptanmamistir. Kadinlarda sag ve sol elle yiik tasirken sag ve sol ayakta ayak acist anlamli
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derecede degigmekteyken, erkeklerde anlamli bir degisim goriilmemistir. 2012 yilinda
yapilan bir ¢caligmada alt1 plantar bolgede tepe basinci, tepe kuvveti ve temas alanini 6lgmek
icin bir plantar basing 6l¢iim cihazi kullanildi. Sonuglara gore erkeklerde 6n ayakta daha
yiiksek tepe basinci oldugu ve temas alaninin kadinlara gore daha fazla oldugu bulunmustur
(22). Yaptigimuz calismada sag el ile yiik tasirken sag ayaktaki temas yiizeyi ile yas arasinda
pozitif yonlii anlamli korelasyon iliskisi oldugu goriilmiistiir. Yas arttikca temas yiizeyi de
artmaktadir. Ayrica yas arttikca sol el ile yiik tagirken sag ayaktaki ayak agisi anlamli olarak
artmaktadir. Saglikli yagh kadinlari dahil edildgi ¢alismada ise 1.5 ve 3 kg agirligindaki
aligveris posetlerinin dominant elde ve her iki elde taginmasinin yiiriiyiis seklini olumsuz
etkilemedigi goriilmiistiir (6). Diger bir ¢alismada ise hafif bir yiikiin taginmasi (1.5- 3 kg)
geng ve yasl kadinlarda postiiral saliimi degistirmedigi goriilmiistiir (9).

Hastalarin yiiriime hizi ve yiirlime paternlerinin plantar basingta ne gibi degisikliklere neden
oldugu ve nasil etkiledigi hakkinda herhangi bir ¢alisma planlanmamuistir (16). Calismalarda
genel olarak plantar basincin, yiik tasima sirasinda yiirliylis hizi sebebiyle kadansin
degismesinden bahsedilmistir. Yiik tasima durumunda katilimeilar, diigiik yiiriiyiis ritmine
gore arka ayakta, 6n ayakta ve halluksta yiiksek yiiriiyiis ritmiyle yiiriidiikleri bilinmektedir.
Yapilan bir ¢alismada yiiksek yiiriiyiis ritmi sirasinda yiiriime hizi, yiiksiiz ve yiiklii tagima
durumu arasinda istatistiksel olarak fark bulunmustur. Ote yandan, yavas yiiriime hizinda
orta ayakta diisiik plantar basing gozlenirken yiiksek yiiriiyiis ritminde daha yiiksek plantar
basing gdzlemlenmistir (20). Onceden yapilan galismalarda artan yiik dogrultusunda artan
yer reaksiyon kuvvetleri, azalan adim uzunlugu, artan kadans ile sonuglandig1 tespit edilmis
olsa da artan yiikiin ayak boyunca dagitilan kuvveti nasil etkiledigini ve arklarin bu dagilim
tizerindeki etkisini agiklamak i¢in yetersiz bilgi vardir (21). Calismamizin sonuglari, yiiriiyiis
sirasinda yiik tagirken plantar basincin ayaktaki kuvvet dagilimi iizerindeki etkisi hakkinda
kanit saglar. Calismamizda da yiik ile birlikte kadans ve yiirlime hiz1 iligkisine bakilabilirdi.

Yiik tagimanin biyomekanik etkilerini kapsayan 6nceki ¢aligmalar yer reaksiyon kuvvetlerine
ve ayak eklemlerinin mekaniginin degismesine dikkat ¢cekmistir. Bazi caligmalarda, daha agir
yiiklerin 6n ayak bolgesi tizerindeki yiitklenmeyi arttiracagini belirtilmiglerdir. Artan yiik ile
tiim ayakta kuvvet dagilimi veya miktart artmaktadir (16). Calisgmamizda da ayak kuvvet
merkezi degisimi parametresinde sol elde yiik varken, sol ayakta daha fazla degisim meydana
gelmistir. Ileride yapilacak aragtirmalarda, destek yiizeyi iizerindeki agirlik merkezini
korumak i¢in yiik tasima ile iliskili degisen ark tipi plantar basinci ve kuvvet dagilimini nasil
etkiledigi incelenebilir. Bu iliskiyi yeterince degerlendirmek igin ise 40 kg iizeri yiikler
gerekebilir.

Calismamizin sinirlamalart; dlglim sirasinda yiik tagima siiresinin ve platformun kisa olmasi
ile ilgilidir. Kuvvetin goreceli dagilimi artan yiiklerle tutarl olsa da bu modelin daha agir
yiikler, daha uzun mesafeler ile devam edip etmeyecegi veya katilimcinin daha uzun bir
platformda yiikiin plantar basinci nasil etkileyecegi konusunda herhangi bir veri elde
edilmemistir. Calismamizda katilimcilara dinamik analizin yani sira statik analizin de
degerlendirilmesi yapilabilirdi.  Agirhig1 arttirarak bireyler iizerindeki plantar basing
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farklarini bakarak ¢aligmamizi ilerletmeyi diisiinmekteyiz. Bireylerin evrak ¢antasi, tek askili
canta veya ciizdan gibi gilinliik kullandiklar1 agirliklarin medial / lateral maksimum basing
analizine bakilarak, belli bir kilo ile tagitilan yiik ile dinamik analizde elde edilen farka
bakilabilir.

Sonug¢

Dominant el ile yiik tasirken sag ayakta ayak acis1 (°), temas ylizeyi (S), maksimum basing
(P.max), ayaktaki kuvvet merkezinin degisiminin (ACoF) fazla oldugu sonucuna varildi. Sol
elle yiik tasirken maksimum basing, temas yiizeyi ve ayak kuvvet merkezindeki degisim
parametrelerinde sag ve sol ayak arasinda anlamli farkliliklar bulunmustur. Sol el ile yiik
tagirken sag ayakta maksimum basing degeri daha fazla bulunmustur. Bu sonug, kisilerin sag
ekstremitesine daha ¢ok giiven duydugunu sonucuna varilabilir. Sol elle yiik tasirken sol
ayaktaki ayak kuvvet merkezinin degisimi ve ayak agisi anlamli olarak daha biiyiik
bulunmustur. Bu sonug bireylerin sol eliyle yiik tasirken dengesini saglama amaciyla ayak
acisini arttirdigt sonucuna varilabilir. Bu parametreleri cinsiyet, yas ve kilo degisimleri de
etkilemektedir. Kisi sayis1 arttirilarak ve farkli agirlikta yiikler kullanilarak daha genis
kapsamli ¢alismalar yapilabilir.
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Monitoring Research on Graduated from Orthotics and
Prosthetics Department and Orthopedic Prosthetics and
Orthotics Program

Abstract

Objective: A different method of evaluating the achievement of higher education institutions'
goals is the questionnaires applied to graduates. It is important to determine the extent to
which the graduates are employed for their educational purposes and their working
conditions. For this purpose, individuals who graduated from many programs and
departments of higher education institutions were followed up. However, there is no study in
the literature for graduates of orthotics and prosthetics departments. In this study, it was
aimed to obtain information about individuals who graduated from Orthotics and Prosthetics
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undergraduate department and Orthopedic Prosthetics and Orthotics associate degree
program.

Method: A questionnaire questioning the employment period of individuals who graduated
from undergraduate and associate degree orthotics and prosthesis departments, in which field
and where they work, was prepared and shared electronically between February and March
2020. The data in the study were obtained from the questionnaire form created by the
researchers. In addition to demographic information, the questionnaire includes questions
aimed at determining employment related information in the field. In the analysis of the data,
SPSS 25 package program was used and the frequency and percentage values were found.

Results: 217 women who graduated from various universities in Turkey, a total of 393
individuals, including 158 men reaching survey was carried out. The differences in the
duration of the participants to find a job after graduation were determined.

Conclusion: Some of the results obtained from the study are as follows: 91.6% of the
participants are associate degree Orthopedic Prosthetics and Orthotics Program, 8.4% are
graduates of the undergraduate Orthotics and Prosthetics Department. 65.7% of the graduates
stated that they did not receive training in their fields after graduation. It was observed that
19.1% of the graduates did not work in the field of orthotics and prosthetics after graduation,
however, the percentage of those working in the field who thought to change their current
job was 9.4%. The necessity of developments in order to increase the satisfaction of the
Orthesis and Prosthesis graduates has emerged.

Keywords: Orthotics and Prosthetics Department, Orthopedic Prosthetics and Orthotics
Program, Graduates, Employment Rate

Giris

Diinyada ortez protez kullanimina bagli olarak ortez-protez iireten bireylerin sayisi da giin
gectikee artis gézlenmistir. Ortez ve protez alaninda dogrudan insan odakli hizmet sunan
bireyler giinlimiiz Tiirkiye’sinde Ortez ve protez teknikeri ve ortotist-prostetist olarak
calismaktadir.

Ortez ve protez teknikerleri meslek yiiksek okullarindan Ortopedik Protez ve Ortez
Programindan iki yillik egitim alarak mezun olan bireylere verilmis unvandir. Ortotist-
Prostetistler ise fakiiltelerin Ortez ve Protez Boliimlerinden dort yillik egitim alarak mezun
olan bireylere verilen mesleki unvandir.

Tiirkiye’deki bulunan vakif ve devlet iiniversiteleri dahil olmak iizere 23 tanesinde Ortopedik
Protez ve Ortez programi bulunmaktadir. Ortez ve Protez boliimii ise 4 tane devlet
iiniversitesi 3 tane vakif iiniversitesi olmak {izere toplamda 7 tane iiniversitede fakiilte
biinyesinde egitim devam etmektedir. Ortez ve Protez boliim mezunlar1 2021 yil1 itibariyla
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sadece vakif iiniversitesinden mezun olmuslardir. Tiirkiye’de ilk olarak devlet {iniversitesi
kapsaminda 2022 yilinda Ankara Universitesi Ortez ve Protez boliimii mezunlarii
verecektir.

Yiksekogretim kurumlarinda bulunan programlarin sayisinin artmasi ve buna bagli olarak
mezun sayisinin da artmasi giiniimiizde mezunlarin istthdam sorunlar1 gibi sorunlar meydana
getirmektedir. Yiiksekdgretim kurumlarimin amaglari kapsaminda uygun istihdam edildikleri
ve calisma kosullarimin belirlenmesi 6nemlidir. Bu amagla yiiksekdgretim kurumlarinin
birgok program ve bolimlerinden mezun bireyleri izleme g¢aligmasi yapilmistir. Fakat
literatiirde ortez ve protez bolimlerinden mezun kisilere yonelik bir ¢alismaya
rastlanmamustir. Bu ¢aligmada Ortez ve Protez lisans boliimiinden ve Ortopedik Protez ve
Ortez 6n lisans programindan mezun olan bireyler hakkinda bilgi edinilmesi amaglanmuistir.

Yontem

Bu arastirmada veri toplama araci olarak online anket kullanilmistir. Caligmada Ortez Protez
bdliimiinden mezun olmus ve ortopedik ortez protez programindan mezun olmus dgrenciler
degerlendirmeye alinmugtir. Her iki grup i¢in de incelemeler yapilmistir. Toplam 360
ortopedik ortez protez ve 39 ortez protez boliimii mezununun katildigi bu galismada bireylere
boliimleri ve ¢alisma alanlari hakkinda bazi sorular yonlendirilerek onlarin ¢aligma alanlari
tanimlanmuistir.

Anket sorular1 “Google Form” iizerinden hazirlanmigtir. Sorular hazirlanirken kisilerin
demografik bilgileri, egitim durumlari, mezun olma yillari, is alanlari, maaslar1 gibi
durumlar1 ve bunlarin is yerlerine ve yaptiklari ise yansimalar1 incelenmek istendi. Toplamda
24 soru hazirlanmis ve bireylere yonlendirilmistir. Anketler dagitilirken is ve meslek
damgmanlari, konu hakkinda genel olarak bilgilendirilmis ve goniill{i olarak katilimlar: talep
edilmistir.

Online anket farkli sosyal medya uygulamalart iizerinden katilimcilara ulastirilmistir.
Tanimlayici nitelikte olan bu calismada elde edilen veriler frekans dagilimlari analiz
edilmistir. Bu analizler SPSS kullanilarak ger¢eklestirilmistir.

Bulgular

Ankete On lisans ve lisans mezunlar1 katilm saglamistir.  %91,6’smm1 (360) 6n lisans,
%8,4’{inii (33) lisans mezunlar1 olusturmaktadir (Tablo 1). On lisans anketinde 63’{iniin
(%17,5) 1998 yilinda, 61’inin (%16,9) 1997 yilinda, 53™iniin (14,7) 1996 yilinda, 44 {iniin
(12,2) 1999 yilinda, 23’iiniin (%6,4) 1995 yilinda, 115’inin (32,3) ise 1994 yili ve daha
onceki yillarda dogdugu ortaya konmustur. Lisans anketinde 16’sinin (%46,5) 1996 yilinda,
10’unun (%30,3) 1997 yilinda, 2’sinin (%6,1) 1995 yilinda, 5’inin (17,1) ise 1994 yili ve
onceki yillarda dogdugu ortaya konmustur. On lisans anketinin 202’sini (%56,1) kadnlar,
158’ini (%43,9) erkekler olusturmaktadir. Lisans anketinin 18’ini (%54,5) erkekler
olustururken 15’ini (%45,5) kadmlar olugturmaktadir (Tablo 1).
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Tablo 1: Ankete katilan bireylerin cinsiyet ve yas dagilimlar1

On lisans (360) Lisans (33)

f % f %
Dogum yil1 (n=393)
1995 23 %6,4 2 %6,1
1996 53 %14,7 16 %46,5
1997 61 %16,9 10 %30,3
1998 63 %17,5 - -
1999 44 %12,2 - -
Diger 115 %32,3 5 %17,1
Cinsiyet (n=393)
Kadm 202 %56,1 15 %45,5
Erkek 158 %43,9 18 %54,5

On lisans mezunlarindan 74’iiniin (20,6) Istanbul’da, 44’iiniin (%12,2) Ankara’da, 14’iiniin
(%3,9) Eskisehir’de, 13’iiniin (%3,6) Hatay’da, 9’unun (%2,5) Konya’da, 239’unun (%57,2)
ise farkli sehirlerde yasadigi ortaya konmustur. Lisans mezunlarindan 29’unun (%87,9)
Istanbul’da, 1’inin (%3) Konya’da, 3’iiniin (%9,1) ise farkli sehirlerde yasadig1 ortaya
konmustur (Tablo 2).

Tablo 2: Katilimcilarin yasadiklari illere gore dagilimi

On lisans (360) Lisans (33)

f % f %
Yasadiklari il (n=393)
Istanbul 74 %20,6 29 %87,9
Ankara 44 %12,2 - -
Eskisehir 14 %3,9 - -
Hatay 13 %3,6 - -
Konya 9 %2,5 1 %3
Diger 239 %57,2 3 %09,1

Ortopedik ortez ve protez programinit mezunlarinin 308’1 (%85,6) on lisans mezunu, 42’si
(%11,7) lisans mezunu, 6’s1(%]1,7) lise mezunu, 4’i ise lisans {istii mezunudur (Tablo 3).
Lisans mezunlarinin 20’si (%60,6) lisansiistii mezunu iken 13’1 (%39,4) lisans mezunudur
(Tablo 3). On lisans mezunlarmin 116’s1 (%32,8) meslek lisesinden, 105’1 (%29,7) Anadolu
lisesinden, 105°1 (%29,7) diiz liseden, 19°u (%5,4) imam hatipten, 7’si (%2) acik 6gretimden,
2’51 (%0,4) ise diger liselerden mezun olmustur. Lisans mezunlarinin 26’°s1 (%78,8) Anadolu
lisesinden, 5’1 (%15,2) diiz liseden, 1’1 (%3) meslek lisesinden, 1’1 (%3) ise diger liselerden
mezun olmustur (Tablo 3).
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Tablo 3: Katilimcilarm egitim durumlart ve mezun olduklart lise tiirlerine gore dagilimi

On lisans (360) Lisans (33)

f % f %
Egitim Durumlar
(n=393) 6 %1,7 - -
Lise 308 %85,6 - -
On lisans 42 %11,7 13 %39,4
Lisans 4 %1,1 20 %60,6
Lisans Ustii
Mezun  Olduklari
Lise Tiirleri
(n=387) 105 %29,7 26 %78,8
Anadolu Lisesi 7 %2 - -
Acik Ogretim 105 %29,7 5 %15,2
Diiz Lise 19 %5,4 - -
Imam Hatip 116 %32,8 1 %3
Meslek Lisesi 2 %0,4 1 %3
Diger

On lisans mezunlarinin 51°i (%14,4) Atatiirk Universitesinde, 40’1 (%11,3) Afyonkarahisar
Saglik Bilimleri Universitesinde, 39’u (%11) Hacettepe Universitesinde, 37’si (%10,5)
Ankara Universitesinde, 1’i (%0,3) Istanbul Medipol Universitesinde, 219’u (%52,5) ise
diger iiniversitelerde egitim almislardir (Tablo 4). Lisans mezunlarinin 32’si (%97) Istanbul
Medipol Universitesinde, 1’1 (%3) ise Hacettepe Universitesinde egitim almustir. On lisans
mezunlarinin 97’si (%27,4) 2018 yilinda, 80’1 (%22,6) 2019 yilinda, 59’u (%16,7) 2017
yilinda, 20’si (%5,6) 2016 yilinda, 16’s1 (%4,5) 2015 yilinda, 115’1 (%23,2) diger yillarda
iiniversiteden mezun olmustur. Lisans mezunlarinin 23’1 (%69,7) 2019 yilinda, 9’u (%27,3)
2018 yilinda 1’1 (%3) ise diger yillarda iiniversiteden mezun olmustur (Tablo 4).

Tablo 4: Katilimeilarin mezun olduklar: yillar ve {iniversite dagilimi

On lisans (360) Lisans (33)

f % f %
Egitim  Aldiklart ~ Universite
(n=387)
Afyon. Sag. Bil. Universitesi 40 %11,3 - -
Ankara Universitesi 37 %10,5 - -
Atatiirk Universitesi 51 %14,4 - -
Hacettepe Universitesi 39 %11 1 %3
Istanbul Medipol Universitesi 1 %0,3 32 %97
Diger 219 %52,5 - -
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Universiteden Mezun Olduklart

Yil (n=387)

2015 16
2016 20
2017 59
2018 97
2019 80
Diger 115

%4,5
%5,6
%16,7
%27,4
%22,6
%23,2

%27,3
%69,7
%3

On lisans mezunlarinin 245’1 (%69,2) ‘Mezun olduktan sonra alaminda egitim aldimz m1?’
sorusuna ‘Hayir’ yanitt verirken 109’u (%30,8) ‘Evet’ yaniti vermistir (Tablo 5). Lisans
mezunlarinin ise 20°si (%60,6) bu soruya ‘Evet’ yanitini verirken 1371 (%39,4) ‘Hayir’ yanitt
vermistir (Tablo 5). On lisans mezunlarmin 76’s1 (%69,7) ‘Mezun olduktan sonra alaninizla
ilgili nasil bir egitim aldiniz?’ sorusuna ‘Calistigim is yerlerinde tecriibeye dayali bir egitim
aldim’ yanitini, 15’1 (%13,8) ‘Egitimimi akademik olarak tamamladim’ yanitini, 12’si (%11)
‘Calisgtigim firma bagka kurumlarindan egitim almami sagladi’ yanitini, 6’st (%5,5) ise
‘Hayir farkli bir alanda kendimi gelistirdim’ yanitin1 vermistir (Tablo 5). Ayni soruya lisans
mezunlarinin 14’4 (%70) ‘Egitimimi akademik olarak tamamladim’ yanitini, 3’i (%15)
‘Calistigim is yerlerinde tecriibeye dayali bir egitim aldim’ yanitini, 2’si (%10) ‘Hayir farkli
bir alanda kendimi gelistirdim ‘yanitini, 1’1 (%5) ise galistigim firma baska kurumlarindan
egitim almami sagladi’ yanitini vermistir (Tablo 5).

Tablo 5: Katilimcilarin mezuniyetten sonra aldiklari egitimin alanlar1 dagilimi

On lisans (360) Lisans

f % f %
Mezun olduktan sonra alaninda egitim
aldiniz m1? (n=387) 109 %30,8 20 %60,6
Evet 245 %69,2 13 %39,4
Hayir
Mezun olduktan sonra alaninizla ilgili
nasil bir egitim aldiniz? (n=129)
Egitimimi akademik olarak
tamamladim 15 9%13,8 14 %70
Calistigim i yerlerinde tecriibeye
dayali bir egitim aldim 76 %69,7 3 %15
Calistigim firma bagka kurumlarindan
egitim almami sagladi 12 %11 1 %5
Hayir farkli bir alanda kendimi
gelistirdim 6 %5,5 2 %10

On lisans mezunlarmin 191°i (%53,1) “Bir iste calisiyor musunuz?’ sorusuna ‘Evet’ yaniti
verirken, 169°u (%46,9) ‘Hayir’ yaniti vermistir (Tablo 6). Lisans mezunlarimin 25’1 (%75,8)
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ayni soruya ‘Evet’ yamit1 verirken, 8’i (%24,2) ‘Hayw’ yamti vermisti. On lisans
mezunlarinin 122’si (%63,9) ‘Bir iste calisanlara sorulan; {1k isinizi ortez protez alaninda m1
calistiniz?’ sorusuna ‘Evet’ yanit1 verirken, 69°u (%36,1) ‘Haywr’ yanit1 vermistir (Tablo 6).
Lisans mezunlarinin 19’u (%76) ayni soruya ‘Evet’ yanit1 verirken, 6’s1 (%24) ‘Hayir’ yanitt
vermigtir (Tablo 6).

Tablo 6: Katilimcilarin alanda ¢alisma oranlari

On lisans (360) Lisans (33)

f % f %
Bir iste ¢alistyor musunuz? (n=393)
Evet 191 %53,1 25 %75,8
Hayir 169 %46,9 8 %24,2
Bir iste ¢aliganlar;
[lk isinizi ortez protez alaninda mi
calistiniz? (n=216)
Evet 122 %63,9 19 %76
Hayir 69 %36,1 6 %24

On lisans mezunlarinin 49°u (%71) ‘Ortez protez alanm disinda galisanlara sorulan; su anda
hangi alanda c¢alistyorsunuz?’ sorusuna ‘Saglik’, 8’1 (%11,6) ‘Hizmet sektorii’, 2’si (%2,9)
‘Idari personel muhasebe’, 10’u (%14,5) diger alanlar yamit: verilmistir (Tablo 7). Lisans
mezunlarinin 3’4 (%50) ‘Saglik’, diger 3’ (%50) ise ‘Hizmet sektorii’ yanitlarini
vermislerdir (Tablo 7). On lisans mezunlarimin 53’ii (%43,4) ‘Ortez protez alaninda
calisanlara sorulan; ilk iginizi mezuniyetten ne kadar siire buldunuz?’ sorusuna ‘1 ay veya
daha az’ siirede, 21’1 (%17,2) ‘1 ay- 3 ay arast’ siirede, 18’1 (%14,8) ‘3 ay- 6 ay aras1’ siirede,
12’si (%9,8) ‘6 ay- 1 yil arast’ siirede, 11’1 (%9) ‘1 yil- 2 yil arasi’ siirede, 7’si (%5,8) 2
yildan fazla siirede is bulmuslardir (Tablo 7). Lisans mezunlarinin 10°u (%52,6) ‘1 ay- 3 ay
arast’ siirede, 4’1 (%21,1) ‘3 ay- 6 ay aras1’ siirede, 3’1 (%15,8) ‘1 ay veya daha az’ siirede,
2’51 (%10,5) ‘6 ay- 1 yil aras1’ siirede ig bulmuslardir (Tablo 7).

Tablo 7: Ortez protez alaninda ¢alisanlarin is bulma siireleri

Ortez protez alani disinda ¢alisanlar; | On lisans (360) Lisans (33)

f % f %
Su an hangi alanda ¢alisiyorsunuz?
(n=75)
Saglik 49 %71 3 %50
Hizmet sektori 8 %11,6 3 %50
idari personel muhasebe 2 %2,9 - -
Diger 10 %14,5 - -

Ik iginizi mezuniyetten ne kadar
stire sonra buldunuz? (n=141)
1 ay veya daha az 53 %43,4 3 %15,8
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1 ay- 3 ay aras1 21 %17,2 10 %52,6
3 ay- 6 ay arasi 18 %14,8 4 9%21,1
6 ay- 1 yil aras1 12 29,8 2 9%10,5
1y1l- 2 y1l aras1 11 %9 - -
Diger 7 %)5,8 - -

On lisans mezunlarinin 36’s1 (%29,5) ‘ilk isinizi daha ¢ok hangi kaynagi kullanarak
buldunuz?’ sorusuna; ‘Kuruma giderek ya da mektupla bagvurarak’ cevabini, 36’s1 (%29,5)
‘Akraba, arkadas ve diger toplumsal iliskiler aracilig ile’ yanitini, 14’1 (%11,5) ‘Kurumun
actig1 sinava girerek’ yanitini, 36’s1 (%29,5) diger kaynaklar yanitini vermislerdir (Tablo 8).
Lisans mezunlarinin 7’si (%36,8) ‘Kuruma giderek ya da mektupla bagvurarak’ yanitini, 7’si
(%36,8) ‘Akraba, arkadas ve diger toplumsal iliskiler araciligi ile’ yanitini, 5’1 (%26,4) ise
diger kaynaklar yanitim1 vermislerdir (Tablo 8). On lisans mezunlarinin 96’s1 (%78,7) ‘ilk
isiniz gérmiis oldugunuz 6grenimle ilgili miydi?’ sorusuna ‘Dogrudan ilgiliydi’ yanitini, 24’
(%19,7) ‘Kismen ilgiliydi® yanitini, 2’si (%1,6) ise ‘Ilgili degildi’ yanitin1 vermislerdir
(Tablo 8). Lisans mezunlarinin 16’s1 (%84,2) ‘Dogrudan ilgiliydi’ yanitini, 3°i (%15,8) ise
‘Kismen ilgiliydi’ yanitin1 vermislerdir (Tablo 8).

Tablo 8: Ortez protez alaninda ¢aligsanlarin i bulmakta kullandiklar1 kaynaklar

On lisans (360) Lisans (33)

f % f %
Ik isinizi daha ¢ok hangi kaynag
kullanarak buldunuz? (n=141)
Kurumun agti181 sinava girerek 14 %11,5 - -
Kuruma giderek ya da mektupla bagvurarak | 36 %29,5 7 %36,8
Akraba, arkadas ve diger toplumsal iligkiler
araciligr ile 36 929,5 7 %36,8
Diger 36 %29,5 5 %26,4
ilk isiniz gdérmiis oldugunuz &grenimle
ilgiliydi miydi? (n=141)
Dogrudan ilgiliydi 96 %78,7 16 %84,2
Kismen ilgiliydi 24 %19,7 3 %15,8
ilgili degildi 2 %1,6 - -

On lisans mezunlarinin 80’i (%65,6) ‘Su anda yapmis oldugunuz isiniz gérmiis oldugunuz
ogrenimle ilgili midir?’ sorusuna; ‘Dogrudan ilgili’ yanitini, 29’u (%23,8) ‘Kismen ilgili’
yanitini, 13°ii (%10,7) ise “Tlgili degil’ yanitin1 vermislerdir (Tablo 9). Lisans mezunlarinin
15’1 (%78,9) ‘Dogrudan ilgili’ yanitini, 4’1 (%21,1) ise ‘Kismen ilgili’ yanitin1 vermislerdir
(Tablo 9).

Ilgili degil béliimiinii isaretleyen 6n lisans mezunlarinin 4’ii (%30,8) ‘Gormiis oldugunuz
Ogrenimle ilgisi olmayan bir boliimde ¢alisiyor olmanizin en 6énemli nedeni ne olabilir?’
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sorusuna; ‘Alanda ticretin diisiik olmasi yanitini, 31 (%23,1) ‘Alanda dogrudan ilgili bir is
bulamama’ yanitini, 2’si (%15,4) ‘Alanda yiikselme olanaklarinin sinirli olmas1’ yanitini, 4’
(%30,8) ise diger nedenler yanitin1 vermislerdir (Tablo 9).

Dogrudan veya kismen ilgili segenegini isaretleyen 6n lisans mezunlarinin 59’u (%54,1) ‘Su

anda yapmis oldugunuz is i¢in gerekli 6grenime iligkin olarak asagida belirtilen goriislerden
hangisine katiliyorsunuz?’ sorusuna ‘Bu isleri yapabilmek igin gercekten ortez protez
alaninda 6grenim gérmek zorunludur’ yanitini, 26’s1 (%23,9) ‘Bu isi yapmak icin tiniversite
egitiminin gerekli olduguna inanmiyorum, bu is isbasinda &grenilebilir’ yanitini, 23’0
(%21,1) ‘Bu isleri farkli alanlardan gelen kisiler, ancak hizmet i¢i egitimden gegtikten sonra
yapabilirler’ yanitini, 1’1 (%0,9) ise diger goriisler yanitin1 vermistir. Ayni soruya lisans
mezunlarinin 16°s1 (%84,2) ‘Bu isleri yapabilmek icin gergekten protez ortez alaninda
6grenim gérmek zorunludur’ yanitini, 2’si (%10,5) ‘Bu isleri farkli alanlardan gelen kisiler,
ancak hizmet i¢i egitimden gectikten sonra yapabilirler’ yanitini, 1’1 (%5,3) ise ‘Bu isi
yapmak i¢in T{niversite egitiminin gerekli olduguna inanmiyorum, bu is isbasinda
Ogrenilebilir’ yanitini vermislerdir (Tablo 9).

Tablo 9: Ortez protez egitimi alanlarin ¢aligtiklar is ile alakali bilgiler

On lisans (360) | Lisans (33)

f % f %
Su anda yapmis oldugunuz iginiz gérmiis oldugunuz
ogrenimle ilgili midir?
(n=141)
Dogrudan ilgili 80 %65,6 | 15 %78,9
Kismen ilgili 29 %23,8 | 4 %21,1
Tlgili degil 13 %10,7 | - -
Tlgili degil boliimiinii isaretleyenler;
Gormiis oldugunuz 6grenimle ilgisi olmayan bir
boliimde ¢alisiyor olmanizin en 6nemi nedeni ne
olabilir? (n=13)
Alanda dogrudan ilgili bir is bulamama 3 %23,1 | - -
Alanda yiikselme olanaklarinin sinirlt olmasi 2 %154 | - -
Alanda ticretin diisiik olmasi 4 %30,8 | - -
Diger 4 %30,8 | - -
Dogrudan veya kismen ilgili  secenegini
isaretleyenler;
Su anda yapmis oldugunuz is i¢in gerekli 6grenime
iliskin olarak asagida belirtilen goriislerden
hangisine katiliyorsunuz?
(n=128)
Bu isleri yapabilmek icin gergekten protez ortez
alaninda 6grenim gérmek zorunludur. 59 %54,1 | 16 %284,2
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Bu isleri farkli alanlardan gelen kisiler, ancak

hizmet i¢i egitimden gegtikten sonra yapabilirler. 23 %21,1 | 2 %10,5
Bu isi yapmak i¢in iiniversite egitiminin gerekli

olduguna inanmiyorum, bu is igbaginda 6grenilebilir | 26 %239 |1 %5,3
Diger 1 %0,9 | - -

On lisans mezunlarinin 41°i (%37,6) ‘Aylik net iicretiniz nedir?” sorusuna ‘2500-3500 TL’
yanitin, 25’1 (%22,9) ‘4500-5500 TL’ yanitini, 20°si (%18,3) 3500-4500 TL’ yanitini, 18’1
(%16,5) 5500 TL veya Ustii’ yanitini, 5’1 ise (%4,6) 2500 TL ve alt1” yanitin1 vermislerdir.
Lisans mezunlarinin 14’1 (%73,7) <2500-3500 TL’ yanitini, 3’1t (%15,8) 3500-4500 TL’
yanitini, 1’1 (%5,3) ‘2500 TL veya alt1” yanitini, 1’1 (%5,3) ise ‘5500 TL veya iistii’ yanitini
vermislerdir (Tablo 10). On lisans mezunlarinin 54’1 (%49,5) ‘Su anda ¢alistiginiz kurumun
miilkiyeti kimin?* sorusuna ‘Ozel isletme’ yanitini, 31°i (%28,4) ‘Kamu kurulusu’ yanitini,
20’s1 (%18,3) ‘Kendi is yeri’ yanitini, 4’1 (3,7) ise ‘Diger’ yanitini vermislerdir (Tablo 10).
Ayni soruya lisans mezunlarinin 13’ ‘Ozel isletme’ yanitin, 5°i (%26,3) ‘Kendi is yeri’
yanitini, 1’1 (%35,3) ise ‘Kamu kurulusu’ yamitim vermislerdir (Tablo 10).

Tablo 10: Alanla ¢alisanlarin istihdam oranlar1 ve aldiklar1 maas hakkinda bilgiler

On lisans (360) Lisans (33)

f % f %
Aylik net iicretiniz nedir?
(n=128)
2500 TL veya alt1 5 %4,6 1 %05,3
2500-3500 TL 41 %37,6 |14 %73,7
3500-4500 TL 20 %18,3 |3 %15,8
4500-5500 TL 25 %229 | - -
5500 TL veya iistii 18 %16,5 1 %05,3
Su anda calistiginiz kurumun miilkiyeti kimin?
(n=128)
Kamu kurulusu 31 %128,4 1 %05,3
Ozel isletme 54 9%49,5 13 %068,4
Kendi igyeri 20 %18,3 5 %26,3
Diger 4 %3,7 - -

On lisans mezunlarmin 26’s1 (%23,9) ‘Su anda bulundugunuz kurumda ka¢ yildir
calismaktasiniz?’ sorusuna ‘2-5 y1l aras1’ yanitini, 23’1 (%21,1) ‘6 ay veya daha az’ yanitini,
181 (%16,5) ‘1-2 y1l aras1’ yanitini, 15’1 (%13,8) “6-12 ay aras1’ yanitini, 13’1 (%11,9) °5-
10 y1l arast’ yanitini, 14’4 (%12,8) ise *10 y1l veya daha fazla’ yanitin1 vermislerdir (Tablo
11). Ayni soruya lisans mezunlarinin 12’si (%63,2) ‘6 ay veya daha az’ yanitini, 5’1 (%26,3)
‘6-12 ay arast’ yanitini, 1’1 (%5,3) 1-2 yil arast’ yanitini, 1’1 (%5,3) ise 10 yil veya daha
fazla’ yanitin1 vermislerdir (Tablo 11).
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Tablo 11: Ortez protez egitimi alanlarin ¢alistiklar1 kurumda ¢aligma siirelerinin yil olarak
dagilimi

On lisans (360) Lisans (33)

f % f %
Su anda bulundugunuz kurumda kag
yildir caligmaktasiniz?
(n=128)
6 ay veya daha az 23 %21,1 12 %63,2
6-12 ay arasi 15 %13,8 5 %:26,3
1-2 yil aras1 18 %16,5 1 905,3
2-5 y1l aras1 26 %23,9 - -
5-10 y1l arast 13 %11,9 - -
Diger 14 %12,8 1 %5,3

On lisans mezunlarinin 80’i (%73,4) ‘Su anda calismakta oldugunuz isi degistirmeyi
distiniiyor musunuz?’ sorusuna ‘Hayir’ yanitini, 29°u (%26,6) ise evet yanitin1 vermislerdir
(Tablo 12). Ayn1 soruya lisans mezunlarinin 11°1 (%57,9) ‘Hayir’ yanitini, 8’1 (%42,1) ise
‘Evet’ yanitin1 vermislerdir (Tablo 12).

Is degistirmeyi diisiinen &n lisans mezunlarmin 9’u (%31) ‘Is degistirmeyi diisiinmenizin en
onemli nedeni hangisidir?” sorusuna ‘Ucretin diisiik olmas1’ yamitini, 5’i (%17,2) ‘yiikselme
olanaginin olmamast’ yanitini, 4’d (%13,8) ‘Sahip olunan bilgi ve becerilerin kullanim
olanagimin diisiik olmast” yanitini, 11’1 (%38) ise ‘Diger nedenler’ yanitin1 vermislerdir
(Tablo 12). Ayn1 soruya lisans mezunlarinin 3’ii (%37,5) ‘Ucretin diisiik olmas1’ yanitini, 3’
(%37,5) ‘Sahip olunan bilgi ve becerilerin kullanim olanaginin diisiik olmasi’ yanitini, 1°i
(%12,5) “Yiikselme olanaginin olmamast’ yanitini, 1’1 (%12,5) ise ‘Ortez protez at6lyesinde
yeterli tecriibeye ulastiktan sonra akademik anlamda ilerlemeyi planliyorum’ yanitini
vermislerdir (Tablo 12).

Bir iste ¢alismayan 6n lisans mezunlarinin 59’u (%34,9) ‘Calismama nedeniniz nedir?’
sorusuna ‘Istedigim nitelikte is bulamadim’ yanitin, 36’°s1 (%21,3) ‘Ucret diizeyi doyurucu
bir is bulamadim’ yanmitini, 11’1 (%6,5) ‘Birtakim kisisel nedenlerden dolayr c¢aligmak
istemiyorum’ yanitini, 63 (%37,3) ise ‘Diger nedenler’ yanitin1 vermislerdir (Tablo 12).
Ayni soruya lisans mezunlarinin 3’ii (%37,5) ‘Istedigim nitelikte is bulamadim’ yanitini, 2’si
(%25) ‘Birtakim kigisel nedenlerden dolay1 ¢alismak istemiyorum’ yanitini, 3’1 (%37,5) ise
‘Diger nedenler’ yanitin1 vermislerdir (Tablo 12).

Tablo 12: is degistirmeyi diisiinenler hakkinda bilgiler

On lisans (360) | Lisans (33)
f % f %
Su anda caligmakta oldugunuz isi degistirmeyi
diisiiniiyor musunuz? (n=128)
Evet 29 %26,6 | 8 %42,1
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Hayir 80 %73,4 | 11 %57,9
Is degistirmeyi diisiinenler;

Is degistirmeyi diisiinmenizin en &nemli nedeni
hangisidir? (n=37)

Ucretin diisiik olmast 9 %31 3 %37,5
Yiikselme olanaginin olmamasi 5 %17,2 | 1 9%12,5
Sahip olunan bilgi ve becerilerin kullanim

olanaginin diisiik olmasi 4 %13,8 | 3 %37,5
Ortez protez atdlyesinde yeterli tecriibeye ulastiktan

sonra akademik alanda ilerlemeyi planliyorum - - 1 %12,5
Diger 11 %38 - -

Bir iste ¢caligmayanlar;
Calismama nedeniniz nedir?

(n=177)

Istedigim nitelikte bir is bulamadim 59 %34,9 | 3 %37,5

Ucret diizeyi doyurucu bir is bulamadim 36 %21,3 | - -

Bir takim kisisel nedenlerden dolayr ¢alismak

istemiyorum 11 %6,5 |2 %25

Diger 63 %37,3 | 3 %37,5
Tartisma

Ankete katilan 6n lisans programindaki kisilerin dogum yillarina bakildiginda en ¢ok oran
%17,5 (n=63) 1998 yilidir. %16,9 “u (n=61) 1997, %14,7’si (n=51) 1996, %12,2’si (n=44)
1999 yilinda dogmustur. Lisans mezunu kisilere uygulanan anket sonuglarina bakildiginda
ise bu oranlarda farkliliklar gozlenmektedir. Lisans anket sonuglarinda en yiiksek oran %48,5
(n=16) 1996 yilinda dogmustur. %30,3 (n=10) oranla ikinci sirada 1997 yilin1 gérmekteyiz.
%6,1 ‘1997 yilinda, %6,1 1995 yilinda dogmustur. Alanda egitim alanlarin biiyiik gogunlugu
gen¢ niifusa sahip oldugu goriilmektedir. Bununla birlikte genclerin sosyal medya
kullanimlar1 yaygin oldugundan ankete ulasim yoniinden genglere daha kolay ulasildig:
diigiiniilmektedir.

On lisans mezun degerlendirme anketinde %56,1 oranla kadin cinsiyeti fazla iken lisans
mezun degerlendirme anketinde %54,5 oranla erkek cinsiyeti fazladir. Lisans mezun
degerlendirme anketinin  %54,5‘ini  erkekler olustururken, %45,5’ini  kadinlar
olusturmaktadir. Alanda egitim alanlarin cinsiyet yoniinden dagilimma bakildiginda
oranlarin birbirine yakin oldugu goriilmektedir.

Lisans mezunlarinin ankete gore katilimcilarin  yasadiklart  sehirler agisindan
degerlendirilmesi %87,9 oraninda Istanbul da yasadiklar1 gézlemlenmistir. Buna karsmn 6n
lisans degerlendirme anketine baktigimizda %20,6 Istanbul daha sonra ise %12,2 Ankara da
oldugu goriilmiistiir. Ayn1 zamanda 6n lisans mezunlarinin yasadiklar il dagilimlarinin
bakildiginda dagilimin normal dagilima yakin diizeyde oldugunu goriilmektedir.
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Lisans mezunlarinin %78,8’1 anadolu lisesinden %15,2’si diiz liseden %31 fen lisesinden
%3’{i meslek lisesinden mezun olmuslardir. On lisans mezunlarmin %32,8’i meslek
lisesinden, %29,7’si anadolu lisesinden, %29,7’si diiz liseden %5,4’li imam hatip lisesinden,
%2’si agik 6gretimden mezun olmuglardir. Gerek lisans olsun gerek 6n lisans olsun genellikle
anadolu lisesi tarafindan tercih edilmis oldugunu bilinmektedir.

Lisans mezunlarinin egitim durumlart soruldugunda %60,6 oranin lisansiistii cevabi
alimmuistir. Bu orandan lisans mezunlarinin biiyiik ¢ogunlugunun akademik alanda ¢alismay1
planladiklar1 sonucuna varilmistir. On lisans mezunlardan ise %85,6 oraninda 6n lisans
cevabi alinmistir. %11,7 oraninda lisans, %1,1 oraninda lisansiistii cevabi alinmistir. On
lisans mezunlarinin biiyiik ¢ogunlugunun 6n lisans mezuniyetinden sonra lisans veya yiiksek
lisans egitimi almadig1 gorilmiistiir.

Mezun olduktan sonra alanla ilgili herhangi bir egitim alip alinmadig1 soruldugunda lisans
mezunlarinin 6n lisansa gore daha ¢ok kendilerini gelistirmeye yoniinde egitim aldiklar
saptanmustir. Alinan egitimin nasil bir egitim oldugu soruldugunda lisans mezunlarimin 6n
lisansa gore daha ¢ok akademik alana yoneldikleri goriilmiistiir. On lisans mezunlarmnin ise
lisansa oranla daha ¢ok calistiklar1 ig yerinde bir egitim aldiklart gériilmiistiir. Bunun yani
sira her iki ankette de farkl bir alan da kendini gelistiren farkli bir alana yonelen insanlarin
oldugu tespit edilmistir.

[k islerini protez ortez alaninda olup olmadig1 sorusuna lisans mezunu katilimcilarinin %76
oraninda evet cevabi alinirken 6n lisans mezunu katilimcilardan %63,9 oraninda evet cevabi
verilmistir. Lisans mezunlarinin ilk is olarak alanda ¢aligmalarinin 6n lisans mezunlarina
gore yiiksek oldugu bulunmustur.

Lisans mezunu olup ortez protez alani disinda galisan anket katilimcilarinin su anda %50’si
hizmet sektorii %50’si yine saglik alaninda galistigi saptanmustir. On lisans mezunu olup
ortez protez alani disinda ¢alisan anket katilimcilarinin %71°nin yine saglik alaninda geriye
kalan kisilerin ise farkli alanlara yoneldigi gozlemlenmistir.

Lisans mezunu anket katilimcilariin %52,6’s1 mezuniyetten 1 ay -3 ay sonra is buldugu,
%21,1’1 3 ay- 6 ay sonra is buldugu, %15,8’inin 1 ay veya daha az siirede, %10,5 nin ise 6
ay- 1 y1l arasinda buldugu gézlemlenmistir. On lisans mezunu anket katilimeilarmin %43,4’i
1 ay veya daha az siirede is bulmustur. %17,2’si 1 ay — 3 ay arasi siirede is bulmustur. Lisans
mezunlarinda 2 yil veya daha ¢ok siirede is bulan kisi yokken 6n lisans da bu segenegi
katilimcilarin %5,7 si isaretlemistir.

Lisans mezunu anket katilimcilart ilk islerini bulurken %36,8 oraninda akraba arkadas ve
diger toplumsal iliskiler aracilig1 ile bulduklarini, %36,8 oraninda kuruma giderek ya da
mektupla basvurarak bulduklarini belirtmislerdir. On lisans mezunu anket katilimcilar1 ilk
islerini bulurken %29,5 oraninda akraba, arkadas ve diger toplumsal iligkiler aracilig ile
%29,5’u kuruma giderek ya da mektupla bagvurarak bulmustur. Her iki anket sonucunda da
tamdik vasitasiyla ise girilme orani ¢ok yiiksektir. On lisans mezunlarinin anketine
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baktigimizda gazete ilanlarindan yararlanan belli bir kesim de olmustur. Lisans
mezunlarindan gazete ilanlari ile ige giren saptanmamustir.

Anket sorularindan biri olan ilk isiniz almig oldugunuz 6grenimle ilgili miydi sorusuna lisans
mezunu katilimeilardan %84,2 oraninda dogrudan ilgiliydi cevabi gelmistir. Biiylik oranin
bu cevabi vermesi egitimlerinin de dogru ve iyi oldugunun gostergesidir. %15,8 oraninda da
kismen ilgiliydi cevabi gelmistir. On lisans mezunlar1 ise bu soruya %65,6 oraninda
dogrudan ilgiliydi cevabini vermistir. %23,8 kismen ilgili, %10,7’si ise ilgili degildi cevabini
vermistir.

Sonug¢ ve Oneriler

Mezunlarin ve O6grencilerin yiiksek oranda 6zel sektorde galismay: istemesi kosullarin
getirdigi bir durumdur. Kamuda istihdam alanlarinin dar olmasi, kendi isini kurmanin
maliyetinin yiliksek olmasi bireyleri 6zel sektorde istihdam edilmeye yonlendirmektedir.

Ortopedik ortez protez programindan mezun kisilerin %30,8’1 alanlarinda devam etmisken,
ortez protez boliimii mezunlarinin %60,6’s1 alanlarinda ¢aligmaya devam etmistir. Iki grup
mezunu 6grencilerin en ¢ok problem yasadigi kisim genellikle ticret konusu olmustur.

Universite egitimden sonra alan ile ilgili egitimler sunularak bireyin kendini gelistirmesi
saglanmalidir. Universite tercihlerinde ortez ve protez boliimii tanitilarak bireylerin bilingli
sekilde tercih yapmasi saglanmalidir.
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Effect of Air Cast Brace on Metatarsal Stress in Foot Extensor
Tendon Rupture

Introduction

Surgical repair of traumatic extensor tendon lacerations in the leg are not commonly
encountered and can present with a wide variety of functional deficits (Lipscomb, Paul R.;
Kelly, Patrick J. 1995). The extensor tendons of the foot are vulnerable to laceration because
of their subcutaneous. They may be cut when a sharp object lacerates the skin and underlying
structures. This kind of injury usually results in a high-stepping, drop-foot gait with weakness
of ankle and toes dorsiflexion (Alessio Pedrazzini, Pier Giulio Valenti, Nicola Bertoni,
Bianca Pedrabissi, Henry Yewo Simo, Roberto Bisaschi, Vanni Medina, Francesco
Ceccarelli ve Francesco Pogliacomi, 2019). The purpose of the study is to determine the
effect of the aircast brace used following the repaired tendons on the stress on the metatarsal
heads during walking. It is also to determine how the pressure in this area is affected in the
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early period after the patient's orthosis is removed (compare with the healthy side). Plantar
pressure measurement is an important biomechanical parameter in the evaluation of human
gait, and it is important to identify foot problems at an early stage, to prevent injuries, to
manage risk and to ensure the comfort of the person.

Method

A 58-year-old woman had 3rd and 4th finger extensor tendon rupture due to retained glass
fragments. Surgical repair was performed over the middle phalanx of the 3. finger extensor
tendon and the 4th finger extensor tendon from the area near the metatarsal distal-dorsal area.

Sutures were removed and the cast removed 3 weeks after surgery (un-weightbearing walking
with double canes was allowed during this period). After the cast was removed, the patient
walked with the Air Cast Brace with a double cane for the first 2 weeks and a single cane for
the next 2 weeks. The patient left the cane at 8 weeks and the next 4 weeks walked
independently with the air cast brace. Brace treatment lasted 8 weeks in total.

Walk in Sense was used to measure the pressure of metatars heads. Four sensors were placed
under 2, 3, 4. and 5th metatars heads.

The data were recorded 3 times with at least 5-6 steps for each measurement, and the second
data were used (Healy et al., 2012). Pressure data (kg / cm?) from sensors during normal
walking with aircast brace and without aircast brace were recorded.

For walking trials, a 15-minute rest period was allowed after each test. During the test, the
patient wore sports shoes and the evaluations were made by the same person.

Results and Conclusion

Sensor R L

1P 2,48 0,47
1.MT 1,74 0,64
2-3MT 1,48 0,72
3-AMT 1,74 0,94
5MT 1,39 0,50
OAL 0,54 0,22
™ 1,33 1,64
TL 0,97 1,96

Tablel: With Air Cast Brace

There is an important difference between the left side affected part and the right side pressure
data. With the use of Air Cast Brace in the left foot; while the pressure increased in the 1st
phalanx and 1st metatarsal, the pressure decreased in the 2nd-3rd, 3rd-4th, 5th and middle
foot lateral. Pressure increased in the lateral heel.
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Sensor R L
1.P 2,04 0,34
1.MT 1,49 0,62
2-3MT 1,49 0,76
3-4MT 2,05 1,08
5MT 1,93 1,0
OAL 0,73 0,54
™ 1,79 1,2
TL 1,39 0,77

Table 2: Without Air Cast Brace

The second table shows the pressure values obtained without the air cast brace. Weight began
to shift from the heel section to the lateral forefoot.

With the use of Air Cast Brace in the left foot; while the pressure increased in the 1st phalanx
and 1st metatarsal, the pressure decreased in the 2nd-3rd, 3rd-4th, 5th and middle foot lateral.

Pressure

increased in the heel medial and forefoot medial. These results suggested that the

medial pressure of the foot may have increased to compensate for the lateral injury in the

forefoot.

The results show the effective role of air cast brace in reducing pressure.
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Effects of Heel Height on the Lower Extremity Kinematics in
Women

Abstract

The use of high heeled shoes leads to an apparent increase in height, augments confidence
and provides an aesthetic look, more so to women. However, several study reported that
detrimental effects of high-heeled shoes on the body posture and foot health when worn
regularly over an extended period. In this study, lower extremity hip and knee kinematic data
were examined in young women using shoes with different walking speeds and different heel
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heights. In our study, as the heel height increased, the hip and knee flexion angle increased.
As the walking speed increased, it was found that the knee and hip flexion increased more.

Keywords: Heel height, Lower extremity kinematics, Gait velocity

Objective

Shoe, just like the foot, it acts as a link between the body and the ground and creates
somatosensory input through the proprioceptive system. The quality of these inputs changes
the muscle activation in the foot and leg, affecting both the kinematics and skeletal alignment
of the individual. The Spine Health Institute website states that 72% of women wear heels at
some point and it is stated that the most usage age range of high-heeled shoes is between the
ages of 18-49.

It is known that the distribution of the load on the spine, hips, knees, ankles and feet changes
as the heel height increases with posture changes during walking. The height of the heel
determines the weight the foot bears. Higher heels increase the load on the forefoot; 2-inch
heels and 3-inch heels cause 57% and 76% more strain on the heel of the foot (1,2,3). There
are many studies investigating the frequency of use of high heels and its effect on foot
deformities, balance, posture and muscle shortness. The aim of this study is to examine the
effects of heel height on posture, and to examine lower extremity kinematic data as a result
of the use of shoes with different heel heights at different walking speeds of young women.

Methods

The kinematic effects of heels with the same heel width and different heel height on stance
at different walking speeds were investigated. Three women aged 18-20 years were included
in the study. Four different shoes with flat, 5 cm, 7 cm and 9 cm heel height were used in the
study. Markers are placed in certain anatomical points: lateral malleolus, knee joint,
trochanter major, spina iliaca anterior and spina iliaca posterior. Video recording was
performed by testing the treadmill at variable speeds and different heel heights for 30
seconds. With each shoe on the treadmill (VOIT ), at a speed of 3,5,6 km / h, four different
heel height shoe walking tests were completed. Walking video recordings, sagittal plane
lower extremity knee flexion, hip flexion, hip extension angles were examined using the
Angulus application.

Results

According to the findings of the study, as the speed increases at different heel heights, hip
flexion increases. When the speed parameters were taken from a low speed of 3km/hto a
maximum speed of 6 km/h, considering the average results of the hip flexion degree; While
this increase is 5 degrees in flat heel walking, the increase in hip flexion at 5, 7 and 9 cm heel
has an average of 7 degrees and the same effect of increase. No changes were noted in hip
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extension at different heel heights as speed increased. As the speed increased, an increase in
knee flexion was noted at different heel heights. This increase in heel height is the most in 9
cm shoes. (Tablo 1.)

Discussion

In our study, as the heel height increases, the hip and knee flexion angle increases, and as the
walking speed increases, it increases more. While walking fast with 5,7 and 9 cm high heel
shoes has the same effect of increasing hip flexion degree, hip extension degree does not
change. Knee flexion increases with fast walking, the highest increase was recorded in the 9
cm heel. Increased heel height increase knee flexion with increasing walking speed.

Various articles report the harmful effects of high heels on body posture and foot health when
worn regularly over a long period of time (4,5). Studies on the effect of high-heeled shoes on
walking have revealed that regular use of high-heeled shoes is unhealthy and can lead to
osteoarthritis, back pain and other gait abnormalities (6). High heeled shoes force the ankle
into plantarflexion, which causes the knee to compensate with greater flexion. Flexion of the
knee may be a compensation from the loss of shock absorption at the ankle. The combination
of increased knee flexion with increased ankle flexion causes a significant loss of length and
tension in the gastrocnemius muscle. Thus, the calf must work harder in high heels to provide
power during gait. For reasons not fully understood, the medial gastrocnemius is more
activated than the lateral with high heels, causing more medial calf pain(7,8).

As a result of the use of excessively high heels in young people, forward head posture, pelvic
anteversion and knee valgus may ocur. It is also possible that changes in muscle tone due to
altered pelvic curvature cause hyperlordosis of the lumbar spine in the long term(9).

It is important for teens to reduce their use of high heels because their motor development
may be negatively affected at this stage of their lives. Especially in these years, a good posture
should be maintained for the physiological growth and development of the musculoskeletal
system.
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TABLO 1.
Lower Extremity
Heel Heights | Hip flexion (°) Hip Extention (°) Knee flexion (°)
(cm) Velocity (Km/h) Velocity (Km/h) Velocity (Km/h)
3 5 6 3 5 6 3 5 6
Flat 22 27 28 |8 8 9 6 6 8
5 23 28 30 11 11 11 9 11 13
7 23 28 30 |10 |11 10 |11 |13 |14
9 26 30 33 |10 |10 10 |11 |14 |17
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The Effect of Foot Orthosis on Foot Deformity in Syringomyelia

Abstract

Introduction: Foot deformities in children can occur for a variety of reasons. The positive
effect of orthotic approaches on treatment in the early stages of pediatric foot deformities is
known. However, how effective it is in delayed cases is a matter of debate. In Syringomyelia,
which can cause foot deformities, deformities are generally resolved by surgical treatment
approaches. There are very few studies on orthotic approaches and their effects. Based on
these events, the aim of the study is to discuss and demonstrate the properties of the orthosis
developed by taking into account each foot deformity in a child with syringomyelia foot
deformity.
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Methods

14 year old boy diagnosed with syringomyelia with Metatarsus adductus and pes cavus
applied to our faculty’s prosthesis and orthosis laboratory for treatment. FO (foot orthosis).
A FO (foot orthosis), which was designed and developed for both deformities, was applied
to the patient in the Orthotic Science I practice course. Forces from the thumb and 1.MT (F1),
Calcaneus medial (F2) and 5.MT head and Cuboid (F3) were applied for corrective purposes.
In addition, a dorsal band passing through the midfoot dorsal of the foot was applied
diagonally. With this band, it was aimed to be effective on the cavus of the foot together with
the suspensionof the orthosis. When using the orthosis at night, the thermoplastic stick
attached to the velcro surrounding the foot MTP joints were tried to achieve the over
correction laterally.

Evaluation was made by foot print method before using orthosis use and in the 6th month
after using orthosis. In the foot print method, metatarsus adduktus was evaluated with the
classification defined by Bleck. Pes cavus evaluated according to stahelli index. (2,3,4)

Resim 1

Results

According to the results, the line passed through the heel midpoint and the third finger
(moderate) before orthosis. After orthosis, line passed through the heel midpoint and the
middle of the 1st and 2nd toes (mild degree). According to the Stahelli index, the A/B rate
before the orthosis was 0.81 and 0.90 after the orthosis. The increase in this ratio indicates
that the pes cavus has decreased.
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Pre-FO 6 months after FO Pre-FO 6 months after FO

Resim 2
Conclusion: This orthosis has positive effects on pes kavus and metatarsus adductus.
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Amputelerde 3 Boyutlu Tarayicilar Kullanilarak Hacim Takibi
Yapmak

Giris ve Amacg

Amputasyondan sonraki erken postoperatif faz, hizli rezidiiel uzuv hacmi azalmasi ile
karakterizedir. Ampiitasyon sonrasi preprostatik donemde 6dem kontroliiniin saglanmasi
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proteze gegis donemi igin ¢ok 6nemlidir. Rezidiiel uzuv hacminin yonetimi, ilk protezin
takilma zamanlamasi, yeni bir protez soket gerektiginde, protez soket tasarimi ve giinliik
hacim dalgalanmalar1 i¢in uyum stratejilerinin regete edilmesiyle ilgili kararlar etkiler?3,

Kalan uzuv hacminin ve seklinin, bir protezin uzun bir siire boyunca kullanilmasi i¢in
yeterince stabil oldugunun belirlendigi artik uzuv stabilizasyonu, kesin bir protez yerlestirme
gerceklestirilmeden 6nce gergeklesmelidir'. Kalan uzuv hacminin dogru dl¢iimii, bir protezin
yerlestirilmesinin zamanlamas: igin énemlidir?3. Klinik uygulamalarda ekstremite hacim
hesaplamalarinda mezura yontemi siklikla kullanilmaktadir®®. Gelisen teknoloji ile birlikte
giidiik hacim tespitinde 3D tarayict kullanimi giindeme gelmis fakat klinik uygulamalarda
yeterince yer bulamamugtir®,

Bu calismanin amaci, geleneksel serit metre dl¢limlerine karsi objektif bir ydontem olan 3
boyutlu tarayicilar kullanarak amputelerin giidiik hacimlerindeki degisimi tespit etmektir.

Materyal-Metod

Calisma biinyesinde ampiitasyon geciren 20 ampute bu calismaya dahil edildi. Kisilerin
6l¢lim 6ncesinde giidiik lizerinde referans noktalar1 (transtibial amputelerde patellar tendon;
transfemoral amputelerde trokantér major) belirlendi ve isaretleyici 3 cm araliklarla
yerlestirildi. AID (Alliance of International Doctors)-Ozel Kuveyt Istanbul Protez ve Ortez
Merkezi'nde giidiik hacmi (3D tarayici, EinScan-Pro, Cin) ve ¢evresi (mezura ile) 6l¢iildii.
Giidiik hacminin alindig1 bolge EinscanPro 3D tarayict (Headquarters, Hangzinou, Cin) ile
taranarak goriitiilleme yontemi ile bilgisayar ortamina aktarilmistir. Elde edilen goriintiiler
Rodin4D yazilimi1 (Rodind4D, Bordeux, Fransa) ile analiz edilerek isaretleyicinin oldugu
bolgelerin hacim degerleri hesaplanmistir. Katilimcilardan bandaj dncesi ve sonrasi olmak
iizere iki kez tarama ve mezura dl¢iimleri alindi. Her iki yontem ile alinan verilerin bandaj
Oncesi ve bandaj sonrasi degisim yiizdeleri hesaplanmistir. Verilerin analizinde gruplarin
karsilastiritlmasinda IBM SPSS 22.0 programi kullanilmisgtir.

FEALTER
B\.‘.\uqh\u\\\s\mph‘n )

Resim 1
Bulgular-Sonug

Tiim hastalarda 3 boyutlu tarama ve mezura dl¢limleri basartyla uygulandi. Alinan mezuranin
bandaj dncesi ve sonrasi degisim yiizdeleri ile bandaj 6ncesi ve sonrasi 3D tarama verilerinin
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toplam degisim yiizdeleri incelendiginde gruplar arasi degisimlerin benzer oldugu
gorilmiistiir.

Sonuglar voliimetrik hesaplamada iki yontemin birbirinin yerine kullanilabilir oldugunu
gostermektedir.

3D tarayicilar, hacim takibi i¢in pratik ve objektif bir yontem olarak kullanilabilir.
Tartisma

Yaptigimiz arastirmalar sonucu literatiirde mezura ile alinan dl¢timler ile 3 boyutlu tarayicilar
ile alinan dlgiimlerin kiyaslandigi herhangi bir ¢aligmaya rastlanmamistir. Bu bakimdan bu
calisma 3 boyutlu tarayicilarin voliim takibinde kullanilmasini destekleyen ilk ¢aligma
olabilir.
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Ortez ve Protez Ogrencilerinin Empatik Becerileri ile Problem
Cozme Becerileri

Ozet

Arastirmanin amaci, ortez ve protez Ogrencilerinin empatik beceri ve problem ¢dzme
becerilerinin farkli degiskenler agisindan incelenmesidir. Arastirmaya Ankara Universitesi
Saglik Bilimleri Fakiiltesi Ortez ve Protez boliimiinde 6grenim goren 102 6grenci katilimet
olarak alinmistir. Verilerin toplanmasi amaciyla, Problem Cézme Envanteri (Heppner ve
Peterson, 1982) ile Empatik Egilim Olgegi (Dokmen, 1988) kullanilmistir. Problem Cézme
Envanteri Tiirkgeye Sahin, Sahin ve Heppner (1993) tarafindan uyarlanmistir. Verilerin
analizinde, t test ve Anova istatiksel analiz teknikleri kullanilmistir. Sonuglar, ortez ve protez
Ogrencilerinin cinsiyetlerine ve yasa gore empatik beceri ile ilgili goriisleri arasinda farklilik
oldugunu; 6grenim gordiikleri siniflara, akademik basariya, aile yapilarina gore ise empatik
becerileri arasinda farklilik olmadigimi gostermektedir. Diger taraftan, problem ¢dzme
becerileriyle ilgili olarak da yasa gdre problem ¢dzme becerileri ile ilgili algilar1 arasinda
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farkliligin oldugu; cinsiyet, sinif, akademik basari ve aile yapisina gore ise farkliligin
olmadigi ortaya konulmustur.

Anahtar Kelimeler: Ortez ve Protez Ogrencileri, Problem Cézme, Empati

Abstract

The aim of the study is to examine the empathic skills and problem solving skills of orthotic
and prosthesis students in terms of different variables. 102 students from Ankara University
Faculty of Health Sciences Department of Orthotics and Prosthesis were included in the
study. Problem Solving Inventory (Heppner & Peterson, 1982) and Empathic Tendency Scale
(Dokmen, 1988) were used for collect data. The Problem Solving Inventory was adapted to
Turkish by Sahin, Sahin and Heppner (1993). T test and Anova statistical analysis techniques
were used to analyze the data. The Problem Solving Inventory was adapted to Turkish by
Sahin, Sahin and Heppner (1993). In the analysis of the data, t test and Anova statistical
analysis techniques were used. The results show that there is a difference between orthotic
and prosthesis students' views on empathic skills according to their gender and age, and that
there is no difference between their empathic skills according to their classes, academic
success, and family structures. On the other hand, with regard to problem solving skills, there
is a difference between perceptions of problem solving skills by age; It has been revealed that
there is no difference according to gender, class, academic achievement and family structure.

Key Words: Orthotic and Prosthesis Students, Problem Solving, Empathy

Giris ve Amacg

Empati, kiginin kendisini karsisindakinin yerine koyarak, karsisindakinin duygu ve
diistincelerini dogru olarak anlayabilmesi, onun hissettiklerini hissetmesi ve bu durumu ona
iletme siireci olarak tanimlanmaktadir (Empatik Egilim Olgegi, t.y.). Kisileraras iliskilerde
empatinin gergeklesebilmesi i¢in kisinin algisal ve bilissel olarak ergin, duygusal olarak
cocuk kisiligine sahip olmasi, anne ve baba yetiskin-¢ocuk kisiliklerini dengeli bir bigimde
kullanmasi gereklidir (Dokmen, 1994).

Problem, bireyin hedefe ulasmada engel ile karsilagtig1 tearuz durumu olarak bilinmektedir.
Problem ¢dzme, etkili segeneklerin ortaya konmasi ve bu degisik segenekler arasinda en etkili
tepkiyi secgerek karar verme gibi kapsamli bilissel davranigsal olarak tanimlanabilmektedir
(Problem Céozme Envanteri | TOAD, ty.). Problem ¢ozme becerisi diisiinme, elestirel
diistinme, mevcut bilgisi sentezleme, karmasik olaylar1 degerlendirme de yardimci olur
(Problem-Solving: Strategies, Challenges and Outcomes, t.y.).
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Problem ¢6zme becerisinin ortez ve protez alaninda hastanin ihtiyacina gore bireye 6zgi
protez ve ortez segiminde, klinikteki ekip galigmalarinda ve is béliimiinde biiytik etkisi vardir.
Ortez ve protez 6grencileri de problem ¢ozme becerilerini ortez ve protez uygulamalarinin
her asamasinda ve kalitenin degerlendirilmesinde kullanabilirler (Ozyazicioglu vd., 2010).

Ortez ve protez alanini segen kisilerin verilen hizmetin beklenilen diizeyde olmasi; hizmeti
verecek ve alacak kigilerin begenisi yoniinden bireysel ilgi, istek ve yeteneklerini géz 6niinde
bulundurmalarina baghdir (Sabuncu vd., 2000). Bu 6zellikleri karsilayabilen ortez ve protez
adaylarinin alinan egitimle birlikte profesyonel nitelik kazanabilmeleri i¢in bu &zellikleri
gelistirmeleri beklenmektedir (Yurttas & Yetkin, t.y.).

Ortez ve protez 6grencileri ve ¢alisanlari; hastanin ne tiir ihtiyac oldugunu tespit edebilmek
icin farkli iletisim yontemleri kullanabilirler. Bu farkli iletisim yontemleri arasinda 6nemli
bir yere sahip olan empati, iletisimde hastanin kendisini ifade etmesini kolaylastirdigi icin
problemin ne oldugunu ¢ézmeyi de kolaylastirir (Yurttas & Yetkin, t.y.).

Ortez ve protez dgrencilerinin problem ¢6zme ve empati becerilerinin yiiksek olmasi ¢alisma
alanindaki sartlarin ve okul igerisinde karsilagilan problemlerin nedenlerini anlamalarini ve
bu problemlerin ¢oziimlenmesini kolaylastirabilir (Geng¢ & Kalafat, 2010).

Bu arastirma Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez boliimiinde
O0grenim goren Ogrencilerin empatik egilimleri ve problem ¢ézme becerilerinin farkll
degiskenler agisindan incelemek amaciyla yapilmistir.

Gere¢ ve Yontem
Arastirmanin Tipi ve Yeri

Aragtirma 22 Mart 2021- 26 Mart 2021 tarihleri arasinda Ankara Universitesi Saglik
Bilimleri Fakiiltesi’nde tanimlayici tipte bir ¢alismadir.

Arastirmanin Evreni ve Orneklemi

Arastirmanin  Orneklemini, arastirmanin yiriitildigli tarihler arasinda Ortez ve Protez
boliimii 6grencileri olusturmustur. Arastirmayi katilmayi kabul eden 102 6grenci aragtirmaya
dahil edilmistir.

Veri Toplama Araclan
Arastirma verileri agagida agiklanan formlar ile toplanmistir.

Tanitic1 Bilgi Formu: Arastirmaci tarafindan literatiire dayali olarak hazirlanan bu form,
Ogrencilerin demografik bilgilerini icermektedir. Tanitim formu 6grencilerin yas, sinif,
cinsiyet, akademik basar1 ve aile yapisini belirlemeye yonelik 5 sorudan olusmaktadir.
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Empatik Egilim Olgegi: Empatik Egilim Olgegi (EEO), bireylerin giinliik yasamdaki empati
kurma potansiyellerini dlgmek amaciyla Dokmen (1988) tarafindan gelistirilmistir. Likert
tipte bir 6lgek olup, 20 sorudan olugmakta ve her soruya 1’den 5’e kadar puan verilmektedir.
Puanlar1 toplarken 3.,6.,7.,8.,11.,12.,13.,15. Sorular tersinden toplanmaktadir. Olcekten
aliacak en diisiik puan 20, en yiiksek puan ise 100’diir. Puanin yiliksek olmasi, empatik
egilimin yiiksek oldugunu, puanin diisiik olmas1 empatik egilimin diisiik oldugunu gosterir.

Problem C6zme Envanteri: Heppner ve Peterson (1982), tarafindan gelistirilmis ve Taylan
(1997), tarafindan giivenirlik ve gecerlilik ¢alismasi yapilarak Tiirkgeye uyarlanmistir. Olgek
35 maddeden olugsmaktadir. Olgek; (6) tamamen katilmiyorum, (5) kismen katilmiyorum, (4)
cok az katilmiyorum, (3) cok az katiliyorum, (2) kismen katiliyorum, (1) tamamen
katiliyorum olarak derecelendirilen 6’11 likert tipi bir dl¢ektir. Baz1 maddeler olumsuz olarak
ifade edilmelerinden dolayi ters gevrilerek puanlanmstir. Olgekten almacak en diisiik puan
32, en yiiksek puan 192°dir. Olgekten alinan toplam puanlarin yiiksekligi, bireyin problem
¢dzme becerileri konusunda kendisini yetersiz olarak diisiindiigiinii ortaya koymaktadir.

Verilerin Toplamast

Verilerin toplanmasi Google Form araciligi ile olusturulan formun katilimcilara elektronik
ortamda iletilmistir.

Verilerin Istatistiksel Analizi

Veriler istatistiksel degerlendirme i¢in SPSS for Windows 22.0 paket programina aktarildi.
Arastirmanin tanimlayici istatistikleri sayi, yiizde ortalama =+ standart sapma ya da median
(Minimum-Maksimum) ile gosterildi. Verilerin normal dagilima uygunlugu Shapirowilk
testi, Fisher Basiklik ve Carpiklik (Skewness ve Kurtosis) degeri ile degerlendirildi.
Sosyodemografik o6zelliklere gore Olgek ortalamalarin karsilastirilmasinda iki ortalama
arasindaki farkin 6nemlilik testi T Testi, ii¢ veya daha fazla grubun 6lgek ortalamalari
karsilagtirtlmasinda Anova Testi kullanildi. p<0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular

Arastirmaya katilan kisilerin; %29,4’ (n=30) 19 yasinda , %41,2’si (n=42) 2. Stf 6grencisi,
%75,5’1 (n=77) kadn, %51,0’1 (n=52) akademik basaris1 ‘iyi’, %76,5 (n=78) ¢ekirdek aileye
sahip oldugu belirlenmistir.

Tablo1. Ogrencileri Empatik Beceri Ve Problem Cézme Becerisi Puan Ortalamalari

Tanimlayici Istatistikler X+£SS Min- Max
Problem C6zme Beceri Puani (PCB) 93,48+16,75 51-150
Empatik Beceri Puani (EB) 51,32+7,68 37-76

Ogrencilerin PCB puan ortalamas1 93,48+16,75 olarak belirlenmistir. EB puan ortalamalar
ise 51,324+7,68 olarak belirlenmistir (Tablo 1.).
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Tablo2. Ogrencilerin Sosyo-Demografik Verilerine Gore Problem Cdzme Becerisi Ve
Empatik Egilimi Puan Ortalamalarinin Karsilastirilmasi

Demografik Say1 | % PCB Puam Anlamhilik | EB Anlamlilik
Veriler X£SS Puani

X£SS
Cinsiyet
Kadm 77 75,5 | 93,81+15,16 | p=0.72 50,16+6,75 | p=0,007
Erkek 25 24,51 92,44+21,25 | t=0.35 54,88+9,27 | t=-2,75
Yas
18 6 59 | 101,83+12,48 53,16+6,49
19 30 29,4 | 98,30+14,11 53,30+5,45
20 29 28,4 | 90,65+£16,62 | P=0,085 51,65+£10,24 | P=0,34
21 22 21,6 | 91,22+13,69 | F=2,00 49,50+7,61 | F=1,13
22 10 9,8 | 94,90+24,82 48,00+5,57
23 5 4,9 | 78,00+21,84 50,00+5,33
Sinif
1.Simf 36 35,3 | 96,11+14,35 | P=0,20 53,22+7,87 | P=0,02
2.Smuf 42 41,2 | 94,14+19,23 | F=1,61 51,76+£7,69 | F=4,05
3.Simf 24 23,5 | 88,37+14,85 47,70+6,29
Akademik
Basari 47 46,1 | 91,93+14,72 | P=0,45 50,12+7,11 | P=0,35
Cok lIyi 52 51,0 | 95,30+18,11 | F=0,80 52,34+7,77 | F=1,05
Iyi 3 2,9 | 86,00+£24,51 52,33+14,46
Orta
Aile Yapist
Cekirdek Aile | 78 76,5 | 94,17+17,25 | P=0,645 51,66+7,54 | P=0,29
Genis Aile 16 15,7 | 92,56+17,73 | F=0,44 51,68+8,75 | F=1,22
Pargalanmus 8 7,8 | 88,50+8,24 47,25+6,38
Aile

Ortez ve Protez 6grencilerinin PCB’nin cinsiyet, sinif, akademik basari, aile yapisi ve yasa
gore anlamli olarak farklilasip farklilagsmadigimi belirlemek igin yapilan test sonucunda
ortalamalar arasindaki farkin anlamli olmadigi bulunmustur (p>.05)(Tablo 2.).

Ortez ve Protez 6grencilerinin EB’e gore cinsiyet ve sinifa gore anlamli olarak farklilasip
farklilasmadigini belirlemek igin yapilan test sonucunda ortalamalar arasindaki farkin
anlamli oldugu bulunmustur (p<.05) ve akademik basari, aile yapist ve yasa gore anlaml
olarak farklilagip farklilagmadigini belirlemek i¢in yapilan test sonucunda ortalamalar
arasindaki farkin anlamli olmadig1 bulunmustur (p>.05) (Tablo 2.).

Problem ¢6zme giiveni boyutunda 6grencilerin problem ¢6zme becerilerinin yasa gore
anlamli olarak farklilasip farklilagmadigini belirlemek i¢in yapilan test sonucunda aradaki
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farkin anlami oldugu bulunmustur (F=3,49, p<.05). Farkin hangi ortalamalar arasinda
oldugunu belirlemek i¢in ¢coklu karsilagtirma testlerinden ‘Tukey’ testi uygulanmis ve yast
18 olanlarla 23 olanlarin ve yasi 19 olanlarla 23 olanlarin problem ¢dzme becerilerine gore
anlamli oldugu bulunmustur. Yas1 18 olanlarin aritmetik ortalamas1 X=36,16 ve yas1 23
olanlarin X=19,40 oldugu gériilmektedir. Yas: 19 olanlarin aritmetik ortalamas1 X=31,93 ve
yast 23 olanlarmm X =19,40 oldugu goriilmektedir. Buna gdre dgrencilerin yas1 problem
¢ozme giivenini etkileyen bir faktor olarak degerlendirilebilir.

Kisisel kontrolil siirdiirme yetenegi boyutunda dgrencilerin problem ¢6zme becerilerinin aile
yapisina gore anlamli olarak farklilagip farklilagmadigini belirlemek igin yapilan test
sonucunda aradaki farkin anlami oldugu bulunmustur (F=3,20, p<.05 ). Farkin hangi
ortalamalar arasinda oldugunu belirlemek icin ¢oklu karsilagtirma testlerinden ‘Tukey’ testi
uygulanmig ve aile yapist genis aile olanlarla parcalanmis olanlarin problem ¢ézme
becerilerine gore anlamli oldugu bulunmustur. Aile yapisi genis aile olanlarin aritmetik
ortalamas1 X=15,25 ve parcalanmus aile olanlarin X=19,75 oldugu goériilmektedir. Buna gore
Ogrencilerin aile yapist kisisel kontrolii siirdiirme yetenegini etkileyen bir faktor olarak
degerlendirilebilir.

Tartisma

Problem ¢dzme ve empati becerilerinin yiiksek olmasi ¢alisma alanindaki sartlarin ve okul
icerisinde karsilagilan problemlerin nedenlerini anlamalarint ve bu problemlerin
¢coziimlenmesini kolaylastirabilir (Geng & Kalafat, 2010).

Arastirmada Ogrencilerin problem ¢ézme becerileri ile ilgili degerlendirmede ve empatik
egilim diizeyleri incelendigi ¢alismada, 6grencilerin problem ¢dzme becerisi ortalama puani
X:93,48 “dir. Yildirim ve arkadaglarinin (2011) ayni 6lgekle lise 6grencileri lizerinde yapilan
calismada problem ¢dzme beceri ortalama puam X:89,91 dir. Yaptigimiz ¢alismada elde
edilen puan, yapilan diger caligmaya gére daha yiiksek oldugu tespit edilmistir (Yildirim vd.,
2011). Problem ¢ozme becerisi ile cinsiyet, yas, sinif, akademik basari, aile yapisi ile bir
iliski olmadig1 belirlenmistir.

Empatik becerilerinin ortalama puan1 X: 51,32 olarak belirlendi (Tablo 1.). Tutuk ve
arkadaslarmin (2002) calismasindan X:69,55 diisiik, Akbulut ve Saglam’mn ¢alismasindan
daha X: 3,63 yiiksek bulunmustur (Tutuk vd., 2002) (Akbulut & Saglam, 2010). Yapilan
caligmalara gore ortez ve protez Ogrencilerinin empati yeteneginin orta derece oldugu
belirlenmistir. Empati becerilerinin cinsiyete gore degerlendirilmesinde erkeklerin kadinlara
gbre empati becerisinin daha yiiksek oldugu belirlendi (Tablo 2.). Elde edilen bulgular
sonucunda Bahar (2018) ‘in empatik egilimler ile ilgili yapilan c¢aligmasiyla zitlik
gostermektedir. Bahar’ (2018) in ¢aligmasinda empatik beceriler agisindan kizlarin erkeklere
gore empatik egilimlerinin daha yiiksek oldugunu gostermistir (Bahar, 2018). Ogrencilerin
Ogrenim gordiikleri sinif arttikca empatik becerisinin diistiigii belirlenmistir. (Tablo 2.)
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Ortez ve protez dgrencilerinin problem ¢6zme ve empati beceri puanlar1 arasinda yapilan
korelasyon analiz sonucunda aralarinda pozitif yonde anlamli bir iliskinin oldugu
belirlenmistir (r=.280, p<.01). Bu sonuca gére empati becerilerinin yiiksek olmasi, problem
¢ozme becerisinin de yiiksek oldugu soylenebilir.

Sonug¢

Ankara Universitesi Saglik Bilimleri Fakiiltesi Ortez ve Protez 6grencilerinin PCB ve EB
puan ortalamalar1 orta diizeyde tespit edilmistir. Ogrencilerin PCB puanlarinda, 18 yasin 23
yasa gore daha yiiksek oldugu bulunmustur. Ancak aralarinda anlamli bir fark olmadigi
bulunmustur. Bunun disinda; 6grencilerin cinsiyet, sinif, akademik basart, aile yapist ile PCB
puani arasinda iligki bulunamamustir. EB puan ortalamasi ile 6grencilerin cinsiyet ve sinif
arasinda ki farkin anlamli oldugu, diger demografik bilgilerle farkin anlamsiz oldugu
bulunmustur.

Ogrencilerin PCB puanlariyla ve EB puanlar1 arasinda onemli bir iliski oldugu tespit
edilmistir.

Bu sonuglar dogrultusunda ortez ve protez 6grencilerinin problem ¢dzme becerisi ve empati
becerilerini daha da gelistirecek yonde yeniden yapilandirilarak, ortez ve protez dgrencilerin
problem c¢dzme ve empatik becerisini gelistirmeye yonelik seminer programlari
diizenlenmesi Onerilebilir.
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Giris ve Amac¢

Ekstremite kaybi insan hayatini fiziksel, psikolojik ve mesleki yonden olumsuz etkileyen bir
faktordiir'. Sivil hayatta ampiitasyon nedenleri genellikle damar hastaliklari, kemik ve eklem
maligniteleri, travmalar ve dogustan gelen faktdrler olarak bildirilirken, savas ve terdriin
etkili oldugu bolgelerde bu faktorlerin yerini baskalar: almaktadir?. Su anda savaslar, askeri
personelden ziyade sivilleri tehlikeye atan yaralanmalara neden olabilir. Gegmiste, savas
alanlarindaki 6liimler ve yaralanmalar oncelikle aglik, enfeksiyon veya barinma sorunlari
gibi ikincil faktorlerden kaynaklanirken su anda dogrudan savasla ilgilidirler®*.

Yiiksek enerjili patlamalar, teror ve savas bolgelerinde travma kaynakli ampiitasyonlarin
énemli bir boliimiinii olusturmaktadir*®. Onceki yillarda, patlayici silahlarin neden oldugu
en genis ve ciddi yaralanmalar 6liimle sonuglantyordu; ancak gelisen teknolojiler ve cerrahi
teknikler hayatta kalma oranlarini artirmigtir. Mortalite oranlarindaki diisiis, bu tiir
yaralanmalara bagli ¢oklu amputasyonlarin artisina paralel olmustur®.

Savag bolgelerinde meydana gelen alt ekstremite ampiitasyonlarinin ¢oguna kara mayinlari
neden olmaktadir®. Savas bolgelerinde yaralanmalari ve ampiitasyonlar: arastiran
calismalarin cogu sadece askeri personeli icerirken, sivilleri iceren az sayida calisma
bulunmaktadir®. Suriye I¢ Savasi'nin baslamasindan sonra, Tiirkiye'de cogunlukla Suriye'den
gelen miiltecileri ve yaralilar1 barindiran cesitli calismalar yapilmistir’s,

Bu calisma Suriye I¢ Savasi ile ilgili sivil ampiitasyonlarin diizeylerini, nedenlerini ve
oranlarmi belirlemeyi ve sivil amputelerin epidemiyolojik verilerini belgelemeyi
amaglamistir.

Hastalar ve Yontemler

Bu retrospektif calisma, Nisan 2017-Nisan 2021 tarihleri arasinda Tiirkiye'den Istanbul,
Hatay'in Reyhanli ilgesi ve Sanliurfa illerinde ve Suriye'nin Cerablus ilinde bulunan protez
ve ortez merkezlerinde yapilmigtir. Uluslararasi bir sivil toplum kurulusu (STK) tarafindan
yonetilen bu merkezler, i¢ savasta yaralanan Suriyelilere protez ve ortez hizmeti vermek
amactyla kurulmustur.

STK, Tiirkiye'nin tiim illerinde subeleri araciliiyla faaliyet gosterdi. Bu subeler kendi
illerinde tarama yaparak, kentte ve kamplarda yasayan Suriyeli amputelere ulasti. Protez
ihtiyact olan amputeler kurum tarafindan dort merkezden birine nakledildi. Ayrica
merkezlere uzak olan yerlesim yerleri, kamplar ve sinir kapilar1 ziyaret edilerek dl¢ii-protez
hizmeti verildi.

1066 ampute (737 erkek, 138 kadin; ortalama yas 32,5+13,3 yil; dagilim, 2 ila 88 yil) 875
amplitasyon retrospektif olarak incelendi.
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Hastalarin demografik (yas, cinsiyet, egitim diizeyi, medeni durum, meslek, ampiitasyonlarin
yillara gore dagilimi vb.) ve klinik 6zellikleri (ampiitasyon diizeyi, ampiitasyon nedeni,
kronik hastalig1 olan/olmayan) bilgileri kaydedildi.

Sonuclar

Hastalarin %19.7'si 18 yas altindaydi; % 5,3"1 65 yasin {izerindeydi.

Bu hastalarin egitim diizeyi %55 gibi yiiksek, ilkokul-ortaokul diizeyindeydi.
%356's1 yaralanmadan dnce ¢alismryordu, simdi %62 ¢alismiyor.

Tiim ampiitasyonlarin toplam %383,3'0 alt ekstremitelere aitti. Transtibial ve transfemoral
amputasyonlar en sik goriilen ampiitasyon seviyeleriydi.

185 kisi iki kol, 18 kisi {i¢, 5 kisi dort koldan yaralandi.

Bu hastalar igin toplam 1574 ortez-protez islemi; 1135 protez-ortez teslimi; 439
soket/degisiklik/degisiklik yapilmuistir.

Amputelerin %62'si ampiitasyonun nedenini bombalama olarak bildirdi.
Tartisma

Tiirkiye, Iran, Irak ve Pakistan gibi terdr veya savastan etkilenen bdlgelerde amputelerin yas
ortalamasinin 17,6 ile 29,15 arasinda degistigi ve erkek ampute oraninin diisiik oldugu
bildirilmistir®. Bu ¢aligmalar ¢ogunlukla askeri personeli kapsiyordu ve bu da sonuglar1 yas
ve cinsiyet acisindan biiyiik 6lciide bir yone dogru egmektedir'®. Ote yandan, terér ve savasin
olmadigi bolgelerde (>36,5 yil) ampiitasyon yas ortalamasi artmakta ve amputasyon orant

artmaktadir™, Erkek ampute sayis1 goreceli olarak %75 ile %86 arasinda degismektedir®t*2,

Suriye'de faaliyet gosteren bir STK'nin raporlarinda, yaralananlarin ¢ogunlugunun erkek
(%83) ve %17'sinin ¢ocuk oldugu belirtildi*®. Benzer sekilde, 2013-2014 yillar1 arasinda
Suriye I¢ Savasi'na bagli yaralanmalar nedeniyle Tiirk hastanelerinde tedavi gbren bireylerin
%18'inin ¢ocuk oldugu bildirildi*4*®. Bu ¢alismada 18 yas alt1 ampute oran1 Suriye I¢ Savast
temelli diger calismalara gore daha yiiksekti'®. Cocuk/ergen ampute oraninin yiiksek olmast,
savasin tiirii, yani yerlesim bdlgesi bombalamalart ile iliskilendirilebilir'”°,

Bu bulgular, énemli sayida ¢ocuk ve ergenin, ampiitasyon travmasinin yani sira savas
kaynakli travma ve miiltecilik damgas: ile kars1 karsiya oldugunu gostermektedir®. Genel
olarak geng ve saglikli bireylerde ortaya ¢ikan savas amputasyonlar1 tibbi ve rehabilitasyon
miidahalelerinin énemini artirmaktadir®.

Fiziksel durumu yiiksek aktif geng bireylerin ampiitasyon sonrasi iiretken yasam bigimine
donme istegi, geng sivillere yoOnelik sosyal destek calismalarina farkli bir islev
yiiklemektedir?.
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Ayrica, ampute edilenlerin ¢ogu savastan dnce is¢i veya esnafti, cok diisiik bir kismu igsizdi;
ancak savas sonrasi cogu issizdi’®.

Tirkiye'de Suriyeli siginmacilarin kolayca istihdam edilmeleri i¢in destek saglansa da,
sakatlik ve/veya miilteci statiisinden kaynaklanan ampute igsizligin yiiksek olmasi,
yasadiklar1 travmanin boyutunu artirmaktadir.

Miilteci kamplarinda ikamet edenler, kamplardaki kosullar nedeniyle istihdam
edilememektedir. Bu bulgu, Suriyeli miiltecilerin karsilagtiklar1 istthdam sorunlart gibi
konularda uzun vadede uluslararasi yardim kuruluglarinin alisilmisin disinda yaklasimlara
ihtiya¢ duymasinin énemini vurgulamaktadir.

Suriye I¢ Savasi, cogunlukla bombalamalar nedeniyle sivillerin yaralandig1 bir savastir'®.

Bu calismada amputelerin ¢ogunlugunun ampute oldugu 2015-2016 doneminde atesli
silahtan bombalamaya geg¢isi gdstermektedir.

Sonug olarak, Suriye I¢ Savasi, bombalamamn sivil ampiitasyonlara neden oldugu en sik
faktor oldugu ilk savastir.

Suriye I¢ Savasi, ¢ok sayida ergen/cocuk ampiitasyonunun ve sasirtici bir sekilde yiiksek
coklu ampiitasyonun olmasi ile bugiine kadarki diger i¢ savaslardan farkli bir profil
sergilemektedir?.
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18-22 Yas Arasi Bireylerde Ayak Deformitelerinin incelenmesi
Ozet

Amag

Ayak deformitelerinin nedenleri yas, cinsiyet, kilo, genetik faktorler, ayakkabi tercihleri gibi
faktorlere bagl olarak degiskenlik gostermektedir. Bu faktorlerin bazilar1 sadece belirli bir
deformiteyi tetiklerken, bazilari ise birgok deformiteye ayni anda sebep olmaktadir. Literatiir
aragtirmasina bakildiginda deformitelerin nedenlerini arastiran ¢alismalar mevcuttur.
Bununla birlikte ¢ocuk ve yaslh gruplarinda deformitelerin birbirlerini tetikledigini ortaya
koyan ¢aligmalar vardir. Bu galigma kalkaneal valgus, pes planus, pes kavusu veya halluks
valgusun 18-22 yas grubunda birbirlerine gore iligkisini aragtirmay1 amaglamustir.

1. Uluslararast Protez-Ortez Ogrenci Kongresi May1s 2021


mailto:yakkas@ankara.edu.tr

Yontem

Calismaya katilmay1 kabul eden 84 bireyin demografik (yas, cinsiyet, boy, kilo, viicut kitle
indeksi (VKI),) bilgileri kaydedildi. Katilimcilarin statik ayak izleri Harris mat ile alindu.
Ayak deformitelerini belirlemek amaciyla Staheli Indeks, Kalkaneal Valgus Indeksi ve
Halluks valgus ag1s1 hesaplamalari yapildi. Bireylerin demografik bilgileri ve ayak deformite
indeksleri SPSS 25.0 program: kullanilarak degerlendirildi.

Bulgular

Calismada yas ortalamasi 19.64+1.071 olan 22 erkek (%26,2), 62 kadin (%73,8) katilimci
degerlendirilmistir. Katilimcilarin boy uzunlugu erkeklerde 176.77+6.094 cm, kadinlarda
164.42+6.543 cm, viicut agirliklart erkeklerde 72.41+£9.796 kg, kadinlarda 60.21+£9.451
kg’dir. TFL uzunluguna bakildiginda erkeklerde 21.9591+1.090 cm, kadinlarda
20.043+1.348 cm, FL uzunlugu ise erkeklerde 26.677+1.220 cm, kadinlarda 24.045+1.284
cm oldugu goriilmiistiir. Staheli Ark Indeksi erkeklerde 77.655+18.784, kadmlarda
67.323+15.7613, Kalkaneal Valgus Indeksi erkeklerde -47.6564+5.221 kadinlarda -
47.0231+4.977, Halluks valgus acist erkeklerde 13.682+5.2043 kadinlarda 12.715+5.8017
oldugu tespit edilmistir. indeksler arasinda Pearson korelasyon analizine bakildiginda Staheli
Ark Indeksi ile Halluks valgus agis1 arasinda pozitif yonlii yiiksek diizeyde istatistiksel olarak
anlamli sonug elde edilmistir (p<0.01). Kalkaneal Valgus Indeksi ile Halluks valgus agisi
arasinda ise negatif yonlii yiiksek diizeyde istatistiksel olarak anlamli sonug elde edilmistir
(p<0.01). Staheli Ark Indeksi ile Kalkaneal Valgus Indeksi arasinda iliski istatistiksel olarak
anlamli olmadig1 gériilmiistiir (p>0.05).

Sonug¢

Calismamizin sonuglarina gore; 18-22 yas araliginda cinsiyete gore Pes Kavus ayak
deformitesi kadinlarda daha sik gériilmektedir (Kadinlarda (n=16), Erkeklerde (n=4)). Pes
Planus ayak deformitesi ise cinsiyete gore bir farklilik gézlenmemistir (Kadinlarda (n=11),
Erkeklerde (n=10)). Halluks valgus agisinin cinsiyete gore degisikligine bakildiginda
kadinlarda daha sik rastlanmaktadir. Diisiik ve orta Halluks valgus deformitesi kadinlarda
%20,97 (n=13), erkeklerde %21,74 (n=5)’di. Siddetli Halluks valgus deformitesi ise
kadinlarda %6,45 (n=4), erkeklerde ise %4,35 (n=1)’dir.

Anahtar Sozciikler: Ayak izi, Pes Planus, Pes Kavus, Halluks Valgus, Valgus Indeksi
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Analysis of Foot Deformities in Individuals Between 18-22 Years
Abstract
Objective

The causes of foot deformities vary depending on factors such as age, gender, weight, genetic
factors, and shoe preferences. While some of these factors trigger only a certain deformity,
others cause many deformities at the same time. Considering the literature review, there are
studies investigating the causes of deformities. However, there are studies revealing that
deformities in children and elderly groups trigger each other. This study aimed to investigate
the relationship between calcaneal valgus, pes planus or pes cavus and hallux valgus in the
18-22 age group.

Method

Demographic information (age, gender, height, weight, body mass index (BMI)) of 84
individuals who accepted to participate in the study were recorded. Static footprints of the
participants were taken with Harris mat. Staheli Index, Callaneal Valgus Index and Hallux
valgus angle calculations were made to determine foot deformities. Demographic
information and foot deformity index of the individuals were evaluated using the SPSS 25.0
program.

Results

In the study, 22 male (26.2%) and 62 female (73.8%) participants with a mean age of 19.64
+ 1.071 were evaluated. The height of the participants is 176.77 £ 6.094 cm for men, 164.42
+ 6.543 cm for women, 72.41 £ 9.796 kg for men and 60.21 + 9.451 kg for women. When
the TFL length was examined, it was observed that it was 21.9591 £ 1.090 cm in men, 20.043
+ 1.348 cm in women, and the length of FL was 26.677 + 1.220 cm in men and 24.045 +
1.284 cm in women. The Staheli Arch Index was 77.655 + 18.784 in men, 67.323 £ 15.7613
in women, -47.6564 = 5.221 in men, -47.0231 + 4.977 in women, and 13.682 + 5.2043 in
Hallux valgus angle in women, 12.715 + 5.8017 in women. When the Pearson correlation
analysis was examined between the indexes, a high level of positive statistically significant
result was obtained between the Staheli Arch Index and the Hallux valgus angle (p <0.01).
A negative high level of statistically significant result was obtained between the Callaneal
Valgus Index and the Hallux valgus angle (p <0.01). The relationship between the Staheli
Arch Index and the Callaneal Valgus Index was not found to be statistically significant (p>
0.05).

Conclusion

According to the results of our study; According to gender, Pes Cavus foot deformity is more
common in women in the 18-22 age range (women (n = 16), men (n = 4)). Pes Planus foot
deformity, on the other hand, did not differ according to gender (Women (n = 11), Men (n =
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10)). When looking at the change of the hallux valgus angle according to gender, it is more
common in women. Low and moderate Hallux valgus deformity was 20.97% (n = 13) in
women and 21.74% (n = 5) in men. Severe Hallux valgus deformity was 6.45% (n = 4) in
women and 4.35% (n = 1) in men.

Keywords: Footprint, Pes Planus, Pes Cavus, Hallux Valgus, Valgus Index

Giris

Ayak deformitelerinin nedenleri yas, cinsiyet, kilo, genetik faktorler, ayakkabi tercihleri gibi
faktorlere bagli olarak degiskenlik gostermektedir. Gengler arasinda yaygin olarak kullanilan
bazi ayakkabi modellerinin bazi deformitelere sebebiyet verdigini gosteren calismalar
mevcuttur.

Ayak deformitelerin toplum igerisinde yayginlig1 bakimindan 6nde gelen pes planus, ayagin
longitiinal arkin kavisli 6zelliginin azalmasi ya da tamamen kaybolmasi, pes kavus ise
longitudinal arkin kavisinin artmasi olarak tanimlanmaktadir [10]. Yaygin olarak goriilen
halluks valgus deformitesi ise ayagin bas parmaginda abduksiyon kontraktiirii ve laterale
deviyasyonu olarak tarif edilmistir [11]. Ayagin valgus diizeyini belirlemek i¢in kullanilan
valgus indeksi, topugun destekleyici yiizey alani ile ilgili ayak bilegi ekleminin frontal
diizlem konumunu iligkilendirir.

Literatiir arastirmasina bakildiginda deformitelerin nedenlerini arastiran ¢alismalar
mevcuttur. Bununla birlikte ¢ocuk ve yashi gruplarinda deformitelerin birbirlerini
tetikledigini ortaya koyan ¢aligsmalar vardir.

Bu ¢alisma kalkaneal valgus, pes planus, pes kavusu veya halluks valgusun 18-22 yas
grubunda birbirlerine gore iligkisini arastirmayi amaglamistir.

Yontem

Ankara Universitesi Saghk Bilimleri Fakiiltesi Ortez-Protez béliimiinde 6grenim géren,
yaslar1 18-22 arasinda degisen 84 6grenci (22 E,62 K) ¢alisma kapsaminda degerlendirildi.
Bireylerin demografik bilgileri (yas, cinsiyet, boy, kilo, viicut kitle indeksi (VKI),) bilgileri
kaydedildi. Ayak deformitelerini belirlemek amaciyla Staheli ark indeks, kalkaneal valgus
indeks ve halluks valgus agis1 hesaplanmalar1 yapildi. Olgular: pes planus, pes cavus, halluks
valgus, TFL (truncated foot length) ve FL (foot length) varligi bakimindan kauguk
miirekkepli zemin {izerinde (Harris Mat) ayak izi yontemi kullanilarak analiz edildi.
Bireylerin 6l¢ii alinan ayaklar: dominant tarafa gore belirlendi. Bireyden isaretlenen ayaginin
tizerine tlim viicut agirligin1 vermesi istenerek 6l¢li alinmustir.

Halluks agis1, halluksun (D) medial topugu medial 6n ayaga (B) baglayan tegetsel ¢izgiden
uzaklagmasiyla olusan agidir [1].

1. Uluslararasi Protez Ortez Ogrenci Kongresi Mayis 2021

267



268

Ayak izlerinden halluks valgus agist i¢in, 1. metatarsin eklem yiizlerinin orta noktalarim
birlestiren longitudinal eksen ile 1. proksimal interfalangeal eklemin eklem yiizlerinin orta
noktalarini birlestiren longitudinal eksen arasindaki ac1 6l¢iilmiistiir.

OOOOo

Sekil 1.: Halluks agis1 (b) [1] Sekil 2.: Staheli ark indeks (Al=b/c)

Halluks valgus ac1 degerine gore siniflandirtlmasi 15 derece veya daha az ise normal, 20
dereceden az ise hafif, 20 ile 40 derece ise orta, 40 derece veya daha fazla ise siddetli olarak
degerlendirilmistir [9].

Staheli ark indeks hesaplamasinda ayagin orta noktasmin en ince boliimii olgildi (b),
topugun orta noktasi 6l¢iildii (c) ve hesaplama i¢in b/c yapilmigtir [2].

Staheli ark indeks degerlerinin siniflandirilmasi Tablo 1°de gosterilen degerlere gore
yapilmistir.

Tablo 1: Staheli ark indeksin degerlendirilmesi

Smiflandirma Staheli ark indeksi
3.Derece Pes Kavus % 20’nin alt1
2.Derece Pes Kavus % 20 - 39
1.Derece Pes Kavus % 40 - 59
Normal ark % 60 - 79
1.Derece Pes Planus % 80 - 99
2.Derece Pes Planus % 100 - 119
3.Derece Pes Planus % 120 ve lizeri

Valgus indeksi, topugun destekleyici ylizey alam ile ilgili ayak bilegi ekleminin frontal
diizlem konumunu iliskilendirir. intermalleolar gizginin merkezi daha sonra topuk baskisinin
merkezinden {iglincli ayak parmaginin ortasina kadar olan bir ¢izgi ile iliskilidir. Valgus
indeksini olusturmak i¢in: VI = 0.5AB — AC x (100 / AB) hesaplanir. Ayak bileginin
medialde kaymasini ve negatif olanin yanal olarak kaymasini gosterir [3].
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Sekil 3.: Valgus indeksi Sekil 4.: Harris mat yontemiyle ayak izi
(V1)=0.5AB—ACx*(100/AB) alma

Bireylerin demografik bilgileri ve ayak deformite indeksleri SPSS 25.0 programi kullanilarak
degerlendirilmistir. indeksler arasindaki iliski diizeyi Pearson korelasyon analizin yapilarak
tespit edilmistir.

Bulgular

Calismada yag ortalamasi 19,64+1,07 olan 22 erkek (%26,2), 62 kadin (%73,8) katilimci
degerlendirilmistir. Katilimcilarin boy uzunlugu erkeklerde 176,77+6,09 cm, kadinlarda
164,42+6,54 cm, viicut agirliklari erkeklerde 72,41+9,80 kg, kadinlarda 60,21+9045 kg’dir.
TFL uzunluguna bakildiginda erkeklerde 21,96+1,09 cm, kadinlarda 20,04+1,35 cm, FL
uzunlugu ise erkeklerde 26,68+1,22 cm, kadinlarda 24,06+1,28 cm oldugu gorilmiistiir.
Staheli ark indeksi erkeklerde 77,66+18,78, kadinlarda 67,32+15,76, kallaneal valgus indeksi
erkeklerde -47.66+5,22 kadinlarda -47.02+4.98, halluks valgus agis1 erkeklerde 13.68+5.20
kadinlarda 12.72+5.80 oldugu tespit edilmistir (Tablo1).

Tablo 2.: 18-22 yas grubu bireylerin cinsiyete gore ortalama degerleri

18-22 YAS GRUBU KADIN ERKEK
Degerlendirilen birey sayist | 62 (%73,8) 22 (%26,2)
Boy Uzunlugu (cm) 164,42+6,543 176.77+6.094
Viicut Agirligi (kg) 60.21+£9.451 72.41+£9.796
TFL (cm) 20.043+1.348 21.9591£1.090
FL (cm) 24.045+1.284 26.677+1.220
Staheli Ark Indeksi 67.323+£15.7613 77.655+18.784
Kalkaneal Valgus Indeksi -47.0231+4.977 -47.6564+5.221
Halluks Valgus Agist 12.715+£5.8017 13.682+5.2043

Indeksler arasinda Pearson korelasyon analizine bakildiginda staheli ark lindeksi ile halluks
valgus agis1 arasinda pozitif yonlii yiiksek diizeyde istatistiksel olarak anlamli sonug elde
edildi(p<0.01). Kalkaneal valgus indeksi ile halluks valgus agis1 arasinda ise negatif yonli
yiiksek diizeyde istatistiksel olarak anlamli sonug elde edilmistir (p<0.01). Staheli ark indeksi
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ile kalkaneal valgus indeksi arasinda iliski istatistiksel olarak anlamli olmadig1 goriilmiistiir

(p>0.05).

Tablo 3.: Orneklem grubunun Staheli ark indeksi siniflandirilmasinda dagilim.
Yiizdelik Degerler Durum Kisi Sayis1 (n)
%0-19 Pes Kavus 3. Grup 0
%20-39 Pes Kavus 2. Grup 3
%40-59 Pes Kavus 1. Grup 14
%60-79 Normal Ark 45
%80-99 Pes Planus 1. Grup 16
%100-119 Pes Planus 2. Grup 3
%120 ve lizeri Pes Planus 3. Grup 1

E;(I)((;)k Pes Kavus Erkek ~ PesPlanus

4 48%

V{a in \’ ;(adln

52%
=Kadin = Erkek 80% * Kadmn = Erkek
Tablo 4.: Cinsiyete gore pes kavus Tablo 5.: Cinsiyete gore pes planus

deformitesinin dagilimi deformitesinin dagilimi
Tablo 6.: Cinsiyete gore halluks valgus deformitesinin dagilimi
IA¢1 (°) Araligi [Seviye Diizeyi Kisi Sayis1 [Erkek [Kiz
15° ve Alta Halluks Valgus Deformitesi olmayan 62 17 A5
150-19° Diisiik Halluks Valgus Deformitesi 12 3 9
200-24° Orta Halluks VValgus Deformitesi 6 2 ol
25° ve Uzeri  [Siddetli Halluks Valgus Deformitesi 3 1 il

TOPLAM 85 23 62

Bulgular kisminda belirtilen tablolarda verilen sonuglar ayak deformitelerini belirlenmek
amaciyla Staheli ark indeks, kalkaneal valgus indeks ve Halluks Valgus Ag¢is1 hesaplanmalari
yapilarak alinmistir. Bu ¢alismada segilen yontem verilerin daha ¢abuk elde edilip, daha net
sonuglara ulagilmasini saglamistir. Calismamizda asil amag kalkaneal valgus, pes planus
veya pes kavusu ve halluks valgusun 18-22 yas grubunda birbirlerine gore iliskisini
arastirmay1 amaglamigtir. Elde edilen verilere gore; 18-22 yas araliginda Pes Kavus ayak
deformitesi kadinlarda daha sik gériilmektedir (tablo 3). Pes Planus ayak deformitesinde ise
cinsiyete gore bir farklilik gbzlenmemistir (Tablo 4). Halluks valgus agisinin cinsiyete gore
degisikligine bakildiginda kadinlarda daha sik rastlanmaktadir (Tablo 5).
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Tartisma

Ayak patolojilerinden halluks valgusun 18-22 yas araligindaki bireylerde sik goriilen bir ayak
deformitesi oldugunu ve bunu pes planus ve pes cavus gibi diger deformitelerin izledigi tespit
edilmigtir.

Dare ve ark. Nijerya popiilasyonun geng bireyleri baz alarak yaptiklar1 bir calismada, pes
planus sikliginin kadmnlarda %19,6, erkeklerde %8,3 oldugu bulunmustur [8].

Ayrica, pes cavus ve halluks valgus deformiteleri kadinlarda erkeklere gore daha sik
goriiliirken pes planus deformitesinde cinsiyete gore bir farklilik gdzlenmemistir.

Ayak patolojilerinden pes planusun (%15) tniversite 6grencilerinde en sik goriilen ayak
problemini olusturdugu ve bunu sirasiyla transvers ark distikligii (%11,71) ve pes kavus
(%8,3) gibi diger patolojilerin izledigi tespit edilmistir [12].

Yiiksek topuklu ayakkabilarda viicut agirhigmmin 6nemli bir kismi metatars baslarina
diiseceginden, transvers ark distikliigi, halluks valgus gibi deformitelere neden olabilir.

Sik yiiksek topuklu ayakkabi kullananlarla normal siirelerde yiiksek topuklu ayakkabi
giyenler arasinda tecriibe farki olmasina ragmen denge ve diger kriterlerde fark ¢ikmamasi
viicut mekaniginin bu slirece uyum saglayabildigini ve farkl etkileyici faktorlerinde dikkate
alinmasi gerektigini ortaya koymustur [13].

Sonug

Ayak patolojilerinden halluks valgusun 18-22 yas araligindaki bireylerde sik goriilen bir ayak
deformitesi oldugunu cinsiyete gore yaygihginin degistigini ve bununla beraber pes planus
ve pes kavus gibi diger deformitelerin de olduk¢a yaygin oldugu ortaya ¢ikmustir.

Pes kavus ve halluks valgus deformiteleri kadinlarda erkeklere gore daha sik goriiliirken pes
planus deformitesinde cinsiyete gore bir farklilik gézlenmemistir.

Calismamizin sonuglarina gore; 18-22 yas aralifinda cinsiyete gore pes kavus ayak
deformitesi kadinlarda daha sik goriilmektedir (Kadinlarda (n=16), Erkeklerde(n=4)).

Pes planus ayak deformitesinde ise cinsiyete gore bir farklilik gézlenmemistir (Kadinlarda
(n=11), Erkeklerde(n=10)).

Halluks valgus acisinin cinsiyete gore degisikligine bakildiginda kadinlarda daha sik
rastlanmaktadir.

Anahtar Kelimeler: Ayak izi, Pes Planus, Pes Kavus, Halluks Valgus, Valgus Indeksi
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The Level of Occupational Choice Capability and Views of
Orthopedic Prosthetics and Orthotics Students
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Summary
Purpose

The purposes of the study were to determine the choice capability and opinions of Orthopedic
Prosthetics and Orthotics (OPO) students about OPQO occupation.

Method

Within the scope of the study, a survey with multiple-choice questions that include "The
Scale of Occupational Choice Capability” was structured with “Google Forms” to assess the
student's choice capability about the OPO occupation and forwarded to the universities
department representatives. Survey responses were collected between the dates 04.03.2020
and 3.04.2020. Statistical frequencies and percentages of the obtained data were analyzed
using Microsoft Office Excel.

Results

143 OPO students from 14 different universities in Turkey participated in the study
(73.4%female, n: 105; 26.6%male, n: 38) and the mean age of the students was 20.31 years
(18-38). 69.3%of the students preferred the OPO department in their top 5 preferences and
54.5%(n: 78) of them preferred to study in other provinces. Among the reasons for
preference, the possibility of finding employment easier in the health disciplines (34.3%, n:
49) and want to help orthopedically disabled people (%26.6, n:38) were the most common
reasons. 70.7%(n: 101) of the students were satisfied with their department and reported they
would prefer this department again if they went back to the past (51.8%, n: 74).

According to the answers to the choice capability, 51.8%of students chose the profession
because of its status in society and income level (63%), found the profession suitable for their
skills (73.5%), and student's physical characteristics (49%). Students reported that they know
the opportunities to become advance in the profession (80%), the advantages and
disadvantages of the profession, and the working environment (66.5%). It was observed that
students do not get informed about the profession from the OPO professionals (50.1%).

Conclusion

This pilot study showed that OPO students chose the OPO department among their primary
preferences knowingly and by researching. It was observed that the students satisfied with
their department, and if they want to study again, they might prefer the OPO department. It
was noted that the possibility to find employment in the health disciplines is effective on
preferences and they were willing about finding employment in state institutions.

It was observed that the students did not get informed about the profession from the OPO
professionals. Creating a network where candidates and professionals can communicate
might be beneficial to increase professional awareness and satisfaction.

1. Uluslararast Protez-Ortez Ogrenci Kongresi May1s 2021



It is known that individuals, satisfied with their education and occupation, do their job
lovingly also their job satisfaction and success level are high. We believe that the continuity
of the positive attitude of the students can be ensured by increasing the dialogue between
universities, lecturers, OPO professionals, and associations.

Keywords: orthopedic prosthetics and orthotics, occupational education, choice of
occupation
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Production of Cosmetic Cover by Using 3D Scanner and 3D
Printer

Aim of Study

This study conveys the experience of cosmetic covers production with a 3D printer.
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3D cosmetic covers can replace the use of sponge in cosmetic prosthesis applications.

Materials and Methods

First, the intact limb and prosthetic are scanned by using 3D scanner (EinScan-Pro, China).

3D customized prosthetic cover is designed in CAD software Rhinocheros.
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After 3D modelling the cover, it is prepared for 3D printing process.
Prosthesis covers are printed with PLA, ABS and PC-Max filaments.

3D cosmetic covers can be produced for both above knee prosthesis and below knee

prosthesis.

C-leg cosmetic cover is custom designed and printed with ABS material.

Results
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Total 16 cosmetic cover printed in this study.

Cosmetic Cover

N

= TRANSTIBIAL = TRANSFEMORAL

Cosmetic covers are produced for 10 Transtibial, 6 Transfemoral prosthesis users at AlID
(Alliance of International Doctors)-Ozel Kuveyt Istanbul Prosthetics and Orthotics Center.

Conclusion

Instead of cosmetic sponges, cosmetic covers which also reflect personal tastes were
produced in 3D printers.

Cosmetic covers provide comfort to the user in terms of aesthetics.

It has come to the fore as an alternative method to foam covers with its adaptability,
practicality of use and ease of prosthesis maintenance / repairs.
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Covid-19 Pandemi Doneminde Ortez ve Protez Boliim
Ogrencilerin Sosyal Medya Bagimhhg:

Ozet
Amacg

Covid-19 pandemi doéneminde egitimin cevrimigi gerceklestirilmek zorunda olunmasi,
ogrencilerin bulundugu yas gruplarmin pandemi doneminde alinan tedbirler kapsaminda
siirlandirmalara dahil edilmesi gibi bazi1 faktorler 6grencilerin sosyal medya kullanmaya
yonelmesine ortam olusturmustur. Covid-19 pandemi déneminde sosyal medya bagimlilik
diizeyini farkli gruplarda inceleyen ¢aligmalar mevcuttur. Bu ¢alismada pandemi doneminde
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¢ogu derslerini ¢evrimici platformda gergeklestirmek zorunda kalan Ortez ve Protez bolim
ogrencilerinin sosyal medya bagimlilik diizeyleri dl¢iilmeye calisiimistir.

Yontem

Calismanin evreni Tiirkiye’de Ortez ve Protez Lisans Boliim o6grencileri olarak
belirlenmistir. Orneklem grubunu farkli iiniversitelerden 6grenim gérmekte olan 87 kadin,
26 erkek olmak {izere toplamda 113 6grenci olusturmaktadir. Bireylere ¢evrimigi ortamda
anket formu uygulandi ve 6grencilerin sosyal medya bagimliliklar1 sorgulandi. Bireylerin
bilgileri ve uygulanan anket sonuglar1 SPSS 25.0 programu kullanilarak degerlendirildi.

Bulgular

Calismaya katilan 6grencilerin yaslarinin medyan degerleri 20,00+£1,49123 tiir. Kullanilan
0lcegin giivenirlik analizi Cronbarch’s Alpha testi kullanilarak yapildi ve 6l¢egin gilivenirligi
%85,0 oldugu tespit edildi. Bagimsiz T testine gore, kadinlarda ve erkekler arasinda sosyal
medya bagimlilik degerlerinde anlamli bir fark yoktur (p>0,05). One-Way Anova testine gore
sosyal medya bagimlilik diizeyinin yaglar arasinda anlamli bir fark vardir (p<0,05).
Ogrencilerin okul basarilarina gore incelendiginde sosyal medya bagimlilik diizeylerinin
anlamli bir degisiklik gostermedigi tespit edilmistir (p>0,05).

Sonug

Covid-19 pandemi donemi, sosyal medya bagimlilig1 iizerinde olumsuz yonde etkileyen bir
ortam olusturdugu literatiirdeki ¢aligmalara bakilarak sdylenebilir. Bu ¢alismada aragtirmaya
katilan &grencilerin, yiiksek diizeyde sosyal medya bagimliligina sahip oldugu ¢ikmamustir.
Uygulanan &lgege gore 6grencilerin Covid-19 pandemi doneminde sosyal medya bagimlilik
diizeylerinin ortalama degerlerde oldugu belirlenmistir. Sosyal medya bagimligina yol agan
ve basariy1 etkileyen farkli parametrelerin diger saglik bilimleri alanindaki boliim 6grencileri
ile de karsilagtirilmasina gereksinim bulunmaktadir.

Anahtar Sozciikler: Sosyal Medya; Bagimlilik, Covid-19, Ortez ve Protez

SOCIAL MEDIA ADDICTION OF ORTHOSIS AND PROSTHESIS
DEPARTMENT STUDENTS IN THE PERIOD OF COVID-19 PANDEMIA

Abstract
Objective

Some factors such as the fact that education must be carried out online during the Covid-19
pandemic period and the inclusion of the age groups in which the students are included in the
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limitations within the scope of the measures taken during the pandemic period have created
the environment for students to use social media. There are studies examining the level of
social media addiction in different groups during the Covid-19 pandemic. In this study, it
was tried to measure the social media addiction levels of Orthotics and Prosthetics
department students, who had to perform most of their lessons online during the pandemic
period.

Method

The universe of the study was Orthotics and Prosthetics Department Undergraduate students
in Turkey. The sample group consists of a total of 113 students, 87 female and 26 male,
studying from different universities. An online questionnaire was applied to the individuals
and the social media addiction of the students was questioned. The information of the
individuals and the results of the questionnaire were evaluated using the SPSS 25.0 program.

Results

The median value of the ages of the students participating in the study is 20.00 £ 1.49123.
The reliability analysis of the scale used was made using the Cronbarch's Alpha test and the
reliability of the scale was found to be 85.0%. According to the independent T test, there is
no significant difference in social media addiction values between women and men (p> 0.05).
According to the One-Way Anova test, there is a significant difference in social media
addiction level between ages (p <0.05). When analyzed according to the school success of
the students, it was found that social media addiction levels did not show a significant change
(p> 0.05).

Conclusion: It can be said by looking at the studies in the literature that the Covid-19
pandemic period creates an environment that negatively affects social media addiction. In
this study, it was not found that the students participating in the study had a high level of
social media addiction. According to the applied scale, it was determined that the social
media addiction levels of the students during the Covid-19 pandemic period were at average
values. Different parameters that lead to social media addiction and affect success need to be
compared with other health sciences students.

Keywords: Social Media; Addiction, Covid-19, Orthotics And Prosthetics

Giris

Icerisinde bulundugumuz pandemi doneminde viriisiin yayilmasim kontrol altma almak
amaci ile zorunlu karantinalarin ve sosyal mesafe kurallarinin yasandigi bu siiregte giiniin
biiyiik kismin1 evde gegiren ortez ve protez boliimii 6grencileri sinirli fiziksel aktivitelere
sahiptir. Ogrenciler bu dénemde sosyallesme ihtiyacim gidermek, covid-19 hakkinda bilgiye
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erismek, derslerine online katilim saglamak ve artan zamanini harcamak amaciyla interneti
ve sosyal medya aglarini yogun olarak kullanmaktadir.

Literatiirde cesitli alanlarda iiniversite Ogrencilerin sosyal medya bagimligina yonelik
calismalar vardir. Bu caligmada ise pandemi déneminde derslerinin biiyiik kismini online
platformlarda gergeklestirmek zorunda kalan ortez ve protez boliimii dgrencilerinin sosyal
medya bagimlilik diizeylerini incelemektir. Arastirmanin amacina iligkin sosyal medya
bagimlilik diizeylerinin belirlenmesinde cinsiyet, yas, basar1 ve gilinliik internet kullanim
stiresi gibi degiskenler degerlendirilip etkisi test edilmistir.

Yontem

Arastirmanin evrenini Tiirkiye’de egitim goren ortez ve protez lisans bolim 6grencileri
olarak belirlenmistir. Farkli tiniversitelerde egitim gérmekte olan 113 dgrencinin katilimi ile
orneklem grubu olusturulmustur. Arastirmaya katilan tiniversite 6grencilerinin 87’si(%76,9)
kadm, 26’s1(%23,1) erkek Ogrencilerden olusmaktadir. Yas diizeyleri 18 ila 25 arasinda
degismektedir.

Arastirmada kullandigimiz veri toplama araglari Google formlar araciligi ile internet
ortamina aktarilmistir. Anketin baglanti adresi ¢evrimigi olarak dgrencilere sanal ortamdan
link olarak gonderilmistir. Arastirmada sosyal medya bagimlilik 6l¢egi kullanilmistir [1].

Gonderdigimiz anket 20 sorudan olugmaktadir. Arastirmada temel istatiksel analizler i¢in
SPSS 25.0 programini kullanilmistir. Bagimsiz T testine gore cinsiyet arasinda fark gosterip
gostermedigini degerlendirilmistir. One-Way Anova testine gore ise sosyal medya bagimlilik
diizeyini yaslar arasinda fark olup olmadigini incelenmistir.

Bulgular

Calismaya katilan &grencilerin  yaglarinin medyan degerleri 20,00+1,49123 oldugu
bulunmustur. Olgegin giivenirlik analizi Cronbarch’s Alpha testi kullamlarak yapilmis ve
Olcegin giivenirligi %85,0 oldugu tespit edilmistir. Yapilan bagimsiz T testine gore,
cinsiyetler arast sosyal medya bagimlilik diizeyinde P degeri 0,05’ten biiyiik oldugu
belirlenmistir. Sosyal medya bagimlilik yas diizeyinin yaslar arasi farki belirlemek i¢in
yapilan One-Way Anova testinde P degeri 0,05’ten kiicliik oldugu goriilmiistiir. Okul
basarilarina gére sosyal medya bagimlilik diizeyleri igin yapilan One-Way Anova testine
gore P degeri 0.05’ten biiyiik oldugu bulunmustur.

Tartisma

Bagimsiz T testine gore, cinsiyetler arasinda sosyal medya bagimlilik degerlerinde anlamli
bir farklilasma tespit edilmemistir (P>0,05). Literatiir incelemesinde, cinsiyete gore
farklilagsma goriilmedigine iliskin (Demir&Kumcagiz,2019) (Aktan,2018) (Baz,2018)
(Giil,2018) (Unsal,2019) tarafindan bulgular mevcuttur. (Arslan,2020) arastirmasindaki
literatiir incelemesinde ise cinsiyet agisindan bir farklilik goriildiigii tespit edildi.
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One-Way Anova testine gore sosyal medya bagimlilik diizeyinin yaslar arasinda anlamli bir
fark vardir (P<0.05). Literatiir incelemesine baktigimizda, yaslar arasinda bir fark
olmadigma iliskin (Boz,2018) tarafindan bulgu mevcuttur. Ogrencilerin okul basarilarina
gore incelendiginde sosyal medya bagimlilik diizeylerinde anlamli bir degisiklik
gostermedigi tespit edilmistir (P>0.05). Literatiir incelemelerine baktigimizda destekleyici
bulgular mevcuttur.

Sonuc ve Oneriler

Elde edilen arastirma sonuglara gore 6grencilerin sosyal medyada planladiklarinda daha uzun
kaldig1 ama bu durumun da giinliik islerini aksatacak boyutta olmadig1 ancak verimlerinin
diistiigii sonucuna ulasilmistir. Ogrencilerin kendilerini mutsuz hissettiginde sosyal medya
kullanarak rahatladiklari, kendilerini sosyal medyada daha Ozgiir hissettikleri ortaya
cikmustir. Ogrencilerin sosyal medya kullanimim olup bitenden haberdar olma adma tercih
ettigini belirten bir katilimc1 énermesi olmustur. Universitede egitim goren dgrenci yas grubu
gbz Oniine alindiginda ogrenciler agisindan gerekge olabilecegi sdylenebilir. Bagka bir
onermede O0grenciler sosyal medyadaki arkadasliklar1 gercek yasamdaki arkadagliklara tercih
etmediklerini belirtmislerdir. Ogrencilerin arkadas edinmede sosyal medya araglar1 yerine
gercek cevre ortamlarindan yararlandiklari soylenebilir.

Arastirmanin sonucunda sosyal medya bagimliligi konusuna yonelik cinsiyet ve not
ortalamalarina gore anlamli bir farkhilik bulunmamaktadir (p>0,05). Ogrencilerin yas
araliklarina gore goriislerinin olduk¢a yakin oldugu, sosyal medya kullanimi konusunda,
iiniversite diizeyi esas alindiginda énemli bir faktdr olmadig sdylenebilir.

Sosyal medyada kalma siiresinin kisaltilmasinin saglanmasi igin gesitli kurslar ve aktivitelere
katilmalar1 Onerilebilir ancak iginde bulundugumuz Covid-19 siireci dolayisiyla bu
seceneklerin pek miimkiin olmadigi, bireylerin ilk 6nce kendi ve g¢evresindekilerin
sagliklarini dikkate alarak hareket etmeleri 6nceliklidir. Evde bulunduklar1 siire boyunca aile
bireyleri ile daha fazla vakit gegirerek daha kaliteli zaman gecirmeleri bu sorunun ¢éziimiine
yardimci olabilecek bir adim olarak diisiiniilebilir.

Oneri olarak icerisinde bulundugumuz bu siiregten dolayr online devam eden derslerde
Ogrenilen hasta degerlendirmeleri, testleri (Thomas testi vb.) 6grenciler evde kendileri ve aile
bireyleri tizerinde uygulama yapabilirler. Bu uygulamalarin yapilmasi 6grencilerin sosyal
medyadan uzaklagmasini saglayarak aile i¢i aktivite hem de dersi pekistirerek pratik yapma
acisindan fayda saglayacagi diistiniilmektedir. Ortez protez alan1 dgrencilerinin bu pandemi
siirecinde, basarilarina da katki saglayacag: diistiniilmektedir.
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The Effect of the Placement of the Knee Joint in the Sagittal
Plane on the Foot Clerance

Abstract
Objective

In the prosthesis of individuals with transfemoral amputation, the knee joint placement
should be made at certain angles and measurements according to the planes. There are studies
in the literature showing that the location of the knee joint center in the sagittal plane should
be positioned 10-15 mm posterior to the reference line. In this study, an experimental system
is presented to evaluate the effect of knee joint center placement on the swing phase in the
sagittal plane for prostheses used in transfemoral amputees.
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Method

A sliding apparatus moving posterior and anterior in the sagittal plane, uniaxial knee joint
and SACH foot were used in the experimental design to evaluate the contact and approach
of the foot from the ground during the swing phase of the knee joint placement and to
determine whether it had an effect on the swing phase. In the experimental design prepared,
the knee joint, whose position was changed in anterior and posterior directions, was provided
to perform 5 oscillation phases at different speeds in each position. In the experimental setup,
swing movement and foot were evaluated by shifting the knee joint in the antero-posterior
direction. The oscillation movements of the marker placed on the SACH foot on the platform
were recorded. When the knee joint was placed in different positions, it was observed that
the foot was in contact with the ground (Foot Clearance) or moved away from the ground.

Results

Differences were found between the swing phase of the knee joint located 10 mm anterior to
the reference line and the swing phase of the knee joint placed in antero-posterior directions.
In the positioning of the knee joint in the posterior direction 20 mm, it was determined that
the AH distance measured in oscillation was 4.47 mm in the superior direction. The H value
was measured as 4.53 mm in the inferior direction when the knee joint was placed at a
position of 20 mm in the anterior direction.

Conclusion

As a result of examining the data generated by the marker during the swing phase in the
experimental setup, it was determined that the knee joint center was in the extreme posterior,
causing the oscillation movement to shift in the superior direction. The excessive anterior
placement of the joint causes the oscillation to move in the inferior direction. The change
according to the AH value of the foot clearance interval is observed and it has been
determined that the forefoot part contacts the ground and realizes the oscillation phase. When
the angle values of different angles with respect to the reference line were examined, it was
concluded that the anterior positioning of the joint increased the angle value. Further studies
are envisaged to examine the effect of the joint placement in the frontal and transverse planes
on the sagittal plane.

Keywords: Prosthesis Alignment, Swing Phase, Uniaxial Knee Joint, Foot Clearance,
Sagittal Plane
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Fig. 1: Swing movement going superior and inferior

* Bu bildiri bilim kurulundan secilen 3 uluslararasi ve 4 ulusal hakem tarafindan
degerlendirilmistir ve 87 puan alarak kongrede sunulan bildiriler arasinda birincilik
odiiliinii kazanmstir.
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Amputelerde Kisa Cekisli Bandajin Etkinligi
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Giris ve Amac¢

Etiyolojiden bagimsiz olarak, alt ekstremite amputasyonu olan erigkinlerin rezidiiel uzuvlari,
ameliyat sonrasi iyilesme doneminde (ampiitasyondan sonraki ilk 12-18 ay) sekil ve hacimde
onemli degisikliklere ugrar. Rezidiiel bir uzvun 12-18 ay arasinda olgunluga eristigi (yani
artik uzuv seklinin ve hacminin nispi stabilizasyonu) kabul edilebilir 2. Ancak olgunluga
ulastiktan sonrada giidiik voliim ve seklinde degisiklikler olabilmektedir? 3.

Rezidiiel uzuv hacmindeki ve seklindeki degisiklikler, protez soketin dogru ve rahat bir
sekilde oturmasimi saglamada ve siirdiirmede sorunlara yol acar®. Ampiitasyon sonrasi
preprostatik dénemde 6dem kontroliiniin saglanmasi proteze gecis donemi igin ¢ok
onemlidir>®. Rezidiiel uzuv hacminin yénetimi, ilk protezin takilma zamanlamasi, yeni bir
protez soket gerektiginde, protez soket tasarimi ve giinliik hacim dalgalanmalar1 i¢in uyum
stratejilerinin recete edilmesiyle ilgili kararlari etkiler?*”,

Protezin uzun bir siire boyunca kullanilabilmesi i¢in rezidiiel uzuv hacminin ve seklinin,
yeterince stabil oldugunu belirledikten sonra protezleme asamasina gecilmelidir*’. Bu
stabilite asamasina hizli bir ge¢is saglamak i¢in kisinin iyi bir bandajlama siirecinden
gecmesi gerekmektedir’®. Kisa ¢ekisli bandajlar dem ydnetiminde kullanilan yiiksek basing
saglayabilen elastikiyet 6zelligi az olan bandajlardir ve 6dem ydnetiminde basarili sonuglar
gostermektedir®.

Bu galismanin amaci elastik bandajlara alternatif olarak gelistirilen kisa ¢ekme bandaj
uygulamasi ile ampiitasyon sonrasi olusan O0demin en hizli ve en yiiksek oranda
azaltilmasidir.

Gerec ve Yontem

AID (Alliance of International Doctors)-Ozel Kuveyt Istanbul Protez ve Ortez Merkezi'ne
protez i¢in basvuran 15 transtibial ampute bu ¢aligmaya dahil edildi. Bandajlama oncesi
patellar tendon referans alinarak 3 c¢m ara ile giidiige isaretler konularak mezura Glglimleri
almmustir. Kisa cekisli bandajlar amputelere uyarlanarak her ampute ig¢in 3 adet bandaj
kullanilmustir. Giidiik sekline gore bandaj boyutlart secilmistir. Sirasi ile ii¢ bandaj ile en
uygun basi verilerek bandajlama islemi tamamlanmistir Bandajlar biitiin giin ve tiim siire¢
boyunca giidiikte kalacagi i¢in gidiige pamuklu triko giydirildikten sonra bandajlama
yapilmistir. Ayn1 zamanda kisilere karincalanma, kasinma, uyusma gibi komplikasyonlar
hakkinda bilgi verilerek bu gibi durumlarda yapmalar1 gerekenler anlatilmistir.

Amputeler haftada ii¢ kez bandajlanmis ve bu zaman siiresince bandajsiz giin gegmemistir.
Bandajdan 6nce ve bandajdan 12 giin sonra mezura dl¢iimleri ayni1 noktalardan tekrarlandi.
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Resim 1
Bulgular-Sonug

Tim amputelerde bandajlama prosediirleri basariyla tamamlandi. Bandajlama Oncesi
belirlenen referans noktasindan 3cm araliklarla alinan mezura olgiimleri ile 12 giin sonra
bandajlama sonrasi ayni noktalardan alinan mezura olgiimleri SPSS programi kullanilarak
aradaki farkliliklar analiz edildi.

Giidiik hacimlerinde bandajlama 6ncesine gore toplam 3 £ 1.5 cm azalma tespit edildi.

Sonu¢ olarak elastik bandajlarda ve konvansiyonel ydntemlerde siireci kisaltmak ve
protezleme donemine en hizli gegisi saglamak icin kisa ¢ekisli bandajlar amputelerde giivenle
uygulanabilir.

Tartisma

Yaptigimiz arastirmalar sonucu kisa ¢ekisli bandajin giidiik 6demini azaltmada kullanilmasi
ile ilgili literatiirde her hangi bir ¢aligmaya rastlanmamistir. Bu bakimdan bu calisma
amputelerde kisa ¢ekisgli bandaj kullanilarak 6dem yonetiminin saglandig: ilk calisma
olabilir.
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Biyo-Esinlenme Tabanl Protez Soket i Yiizeyi Tasarimi

Ozet

Gilinlimiizde hastaliklarin artmasiyla, bu hastaliklara bagli ampiite sayis1 da giderek
artmaktadir. Bu bireylerin giinliik yasamlarina geri donebilmeleri igin protez aslini taklit eden
en iyi yardimes cihazdir. Uretilen bu cihazlarin fonksiyonellikleri de ileri derecede dnem arz
etmektedir. Cihazlarin kullanilabilirliginin artirtlmasi i¢in kisi ile arasinda bir bag kurulmasi
gerekmektedir. Bu asamada Prostetisler bireylerin giivendikleri ve onlara en uygun olan
protezi tasarlarlar. Ampiiteler protezlerin onlara baglilik hissi uyandirmasi igin farkli
siispansiyon sistemleri kullanmaktadirlar. Protez kullaniminda giidiik soket tutunmasi ve

1. Uluslararast Protez-Ortez Ogrenci Kongresi Mayis 2021



slispansiyon bu alanda ¢alisanlarin ve kullanicilarin en yaygin sorunudur. Ciinki iyi tutunma
saglayan bir protez, kullanicinin isteklerini tam anlamiyla karsilar. Siispansiyon sorunu
dogadan esinlenme ile gecko kertenkelesinin ayak yapisi taklit edilerek tasarim lenslerinin
entegre edilmesiyle ¢oziilebilir. Bu c¢alismada gecko kertenkelesinden adimi alan gecko
teknolojisi ile {tretilen kimyasallarin protez soket i¢ duvarlarina CAD ortaminda
uyarlanmasiyla, tutunmanin iyilestirilmesi ve protez kullanicisinin, protez ile maksimum
uyum saglayabilmesi ayni zamanda da ek bir siispansiyon aparati kullanmaksizin yagam
kalitesini iyilestirmeyi planlanmaktadir.

Anahtar kelime: Protez, Soket, Siispansiyon, Gecko

Abstract

Nowadays, with the increase of diseases, the level of amputees due to these diseases has also
increased. Prostheses are the best assistive devices that mimic the real limb so that patients
can continue their daily lives. It is of great importance that prostheses are supportive and
highly functional. In order for the use of prosthesis to become widespread, the harmony
between the patient and the prosthesis must be provided. At this stage, prosthetists design the
most suitable prosthesis for the patients and that the patients trust their prosthesis Amputees
use different suspension systems to create a sense of attachment to them. The most common
problem of those working in this field and users is stump-socket attachment and suspension
in prosthesis use because a prosthesis that provides good suspension fully meets the wishes
of the user. The suspension problem can be solved by imitating the foot structure of the gecko
lizard, inspired by nature, and integrating the design lenses. In this study, by transferring
chemicals produced by gecko technology (named after the gecko lizard) to the inner walls of
the prosthetic socket in a CAD design, it is planned to improve the suspension and ensure
that the prosthesis wearer can adapt to the prosthesis in maximum, and at the same time to
improve the quality of life without using an additional suspension apparatus.

Keywords: Prosthesis, Socket, Suspension, Gecko

Giris

Ekstremitenin bir kismin1 veya tamamin tibbi nedenlerden dolayl viicuttan ayirma islemine
amputasyon denir. Gliniimiizde hastaliklarin artmastyla, bu hastaliklara bagli ampiite say1s1
da giderek artmaktadir. insanlarin kaybettikleri uzuvlarinin yerine kullanacaklari fonksiyonel
bir cihaz gereklidir. Protezler, insanlarin eksik olan uzuvlarini tamamlamak igin aslini taklit
eden en iyi yardimci cihazlardir. Ampiiteler protezlerin onlara baglilik hissi uyandirmasi i¢in
farkli siispansiyon sistemleri kullanmaktadirlar. Protez kullaniminda giidiik-soket uyumu ve
slispansiyon bu alanda ¢alisanlarin ve kullanicilarin en yaygin sorunudur. Zaman igerisinde
protezlerin kullammminin yayginlagsmasi (diinya savaglari, hastaliklar vs.) ile klasik
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slispansiyon sistemleri, Pin sistem, Pasif vakum sistem, Aktif vakum sistem gibi siispansiyon
tipleri gelistirilmistir. Siispansiyon sistemlerinin kendi i¢lerinde avantaj ve dezavantajlari
vardir. Bu sistemlerin ¢cogu yiizde yiiz siispansiyon saglamaz. Soket icerisindeki giidiigiin
siispansiyonu saglanamadiginda deri iritasyonu, protezin giidiikten ¢ikmasi, soketin piston
hareketi, hastaya giivensizlik hissi, yetersiz medio-lateral denge gibi istenmeyen durumlar
meydana gelir. Siispansiyon ve protez uyumu fonksiyonel verimlilik ve konfor seviyeleri ile
giiclii bir sekilde iliskilidir. Iyi tutunum saglayan protez, kullanicinin isteklerini tam
anlamiyla karsilar. Ampiitelerin protez siispansiyon sorunlarina Biyomimikri disiplini ile
¢Oztim bulunabilir. Biyomimikri, biyolojideki analog ve fikirleri mimarlik, teknoloji ve
birgok farkli disipline aktaran yeni ama aslinda bir o kadar da eski olan bir bilim dalidir,
Dogadaki modelleri taklit eder ve insanligin yiiz yiize oldugu sorunlari gidermek i¢in ihtiyag
duyulan ¢dziime doniistiiriir. Ornegin; Termitlerden enerji tasarrufu, yapraklardan giines
panelleri, kdpek baligi derisinden hijyenik yer ve duvar kaplamalari; tiim bu 6rnekler doganin
bir model oldugunu agiklamaktadir (Green, E.K., 2005), (Bar-Cohen, Y., 2005).

Gecko kertenkelesi, tasarima ilham veren en Onemli canlidir. Gecko; hayvanlarin
yer¢ekimine kargi dayanimini gésteren en ilgi ¢ekici 6rnektir. Gecko hayvanlarinin yapigskan
ayaklart hemen hemen her yilizeye milisaniyelik siirede hi¢ zorlanmadan yapisip ayrilma
ozelligine sahiptirler. Siiper adhezyona sahip yiizey tasariminda, makro 6l¢ekte geckonun
ayaginda V seklinde spatula benzeri sekiller goriilmektedir. Gecko ayagi incelendiginde, yap1
iizerinde ¢ok sayida mikro Slgekte kil oldugu ve bu killarin kare seklinde kiimelendigi
goriilmiistiir. Ayakta bulunan killar yaklagik 100nm boyutundadir. Killarin yapisi keratindir
ve her bir kilin {izerinde nano boyutta kiiresel baslik yer almaktadir (Boesel ve ark.2010).
Gecko ayaklarindaki killar; milisaniyelik yapisma ve ayrilma 6zelligi olan merkeze yakin
yerdeki, kayma kuvvetinin koruma gerektirdigi adhezyon olan anizotropik “friksiyonal
yapistiricilar”dir. Bu nedenle gecko killar1 uygunsuz yapismalara karsi dayaniklidirlar. Kolay
ve hizli baglanma ve ayrilma 6zelligine sahiptir. Killar kendi kendini temizleyebilen ve kirli
kosullarda bu 6zelliklerini uzun siire boyunca koruyan bir yapidan olugmaktadir (Autumn
2007). Gecko teknolojisi ile iiretilen yapilarda gecko hayvaninin ayak yapisina benzetme
amaciyla hidrofoblugu arttirma ¢alismalar1 yapilmaktadir. Plazma uygulamalar1 polimerleri,
materyalleri ya da elastomerleri miithendislik uygulamalarinda kullanilabilir hale getirmek
icin uygulanmaktadir (Cho ve ark. 2007). Gecko karmasik yapilari ¢ok diizeyli dallanmig
Ozel tipli fiber yapilari olusumuyla tekrarli yapigma olanagi vermektedir. Bu son teknoloji,
gekoya benzer ¢ok diizeyli yapilarin imalati i¢in ve 2-3 katmanli yap1 diziliminin imalatini
gostermek icin sunulmaktadir. Adhezyon deneyleri; yapilandirilmamis kontrol numuneleri
ve tek katmanli lif numuneleri iizerinde ara ylizey toklugu ve adhezyonun her ikisinin de
artisint sergileyen 12 mm’ lik cam yarim kiire iizerinde iki katmanli lif olusturulmasiyla
yapilmistir. Adhezyonun gelistirilmesi, ayrilma sirasindaki genisleme kadar iyi ylizey
konformasyonu sonuglari vermistir (Murphy ve ark. 2009).

Gecko kertenkeleleri ayaklarinda “seta” adi verilen yiiz binlerce tiiyciik bulunur. Her seta
yaklagik 1 mm uzunlugunda ve Spum ¢apindadir. ‘Seta’lar 200nm uzunlugunda ve 10nm
capindan daha kiiciik tiiyciiklerle kaplidir. Bu tiiyciikler insan sa¢indan 10 kat daha incedir
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ve mikroskop altinda uglara dogru catallandig1 ve daha da inceldigi goriiliir. Bu tiiyciiklerin
uclar1 o kadar incedir ki kertenkelenin tutundugu yiizey ile molekiiler diizeyde bir etkilesim
saglanir. Bilim insanlar1 gecko kertenkelelerini bu olaganiistii 6zelliklerini taklit eden
teknolojiler gelistirmeye caligmaktadirlar. Kertenkelelerinin ayaklarindaki dogal tiiyciikleri
nanoteknoloji ile sentetik olarak iiretip aym ¢ekim kuvvetine sahip maddeler liretmeyi
bagsarmiglardir.

Resim 1. Gecko Seta Fibrili ve Insan Sa¢ Teli (Kaynak: Giirbiiz, N.R., 2016)
Amag

Bu calismanin amaci, siispansiyon sorununu dogadan esinlenerek, gecko kertenkelesinin
ayak yapisi taklit edilerek ve tasarim lenslerinin entegre edilmesiyle ¢dziime ulastirmaktir.
Doga, enerjiyi her zaman daha etkili ve verimli kullanir; kendi tiretim sistemi ve malzemeleri,
insanin irettigi malzemeler ve flretirken g¢evresel kirliligi ciddi oranda artiran iiretim
sisteminden ¢ok daha masum ve zararsizdir Bu nedenle, doga her zaman insana tasarim
kabiliyetini ve farkli sorunlar1 ¢ozebilme konusunda yol gosterecektir. Biyomimikri
dogadaki sekilleri kopyalamak degil; tam tersine dogadan fikirler, ¢6ziimler veya ilhamlar
sorunlart ¢6zmek i¢in kullanir. Doganin yillardir siiren bilgeligi kullanilarak, protez
tasariminda da en ideal siispansiyon sistemi bulunarak bu fikirden yararlanilabilir. Gecko
kertenkelesinin ayaklarinin altinda bulunan tutunma yilizeyinden esinlenerek, nano
teknolojiyle tiretilen yapinin soket i¢ duvarina yerlestirilmesiyle; soket ve giidiik arasinda
kayma ylizeyini tutunma yiizeyi haline getirip meydana gelen siispansiyon sorununu
ortandan kaldirmaktir. Biyolojik sistemlerde yaygin olarak kabul edilen sekiller ve gecko
kertenkelesinin ayak yapilart soket duvarlarina uydurulmasi, giidiigiin sokete daha iyi
tutunmasit ve sonrasinda hastanin protez uzvu kendi uzvuymusc¢asina kullanmasina neden
olacaktir. Bu baglamda dogadan ilham alinarak yapilacak bu entegrasyon giidiik soket arasi
siispansiyon sorunlarinin birgogunu da ortadan kaldiracagi hedeflenmektedir.

Gecko kertenkelelerin ayakalt1 yapilari protez alaninda;

»  Soket giidiik arasinda meydana gelen siispansiyon sorununun ¢oziilmesi,
»  Total kontak soketlerde tutunma yiizeyinin artirilmasi,

*  Protezin agirligindan dolayi sarf edilen enerjinin minimuma indirilmesi
»  Gidiik ve soket arasindaki piston hareketini dnlemek,

Seklinde fonksiyonel olarak kullanilabilir.
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Uretilecek olan soketlerin i¢ geperlerinde bu yapilarin kullaniimasi miimkiin olursa soket
maliyetleri diistirtilebilir. Stispansiyon i¢in ek herhangi bir mekanik ya da elektrikli materyal
kullanilmayabilir. Soket icerisinde giidiigiin terlemesine karsi lifli yapmin sismesiyle
siispansiyon kaybi yerine soketin tutunmasi daha artabilir. Aktif vakum sistemleri gibi pahali
sistemlerin yerine basit geleneksel ve dogadan ilham alinmis bir sistemi kullanmak daha
kolaydir. Bunun yaninda batarya ve elektriksel islev olmayacaktir. Farkli giidiik yapilari
(silindirik, konik, bulboz, vs.), farkli giidikk uzunluklari (kisa, orta, uzun) ve farkli uzuvlarin
hepsinde uygulanabilirligi yiiksektir. Bu sayede kullanici kilo alip vermesi veya giidiigiin
seklinin degismesi sonucunda ek bir materyal ihtiyact duymadan bu yapiyr kullanabilir.
Kolay kullanim saglanabilir. Ayrica soket ¢eperlerine bu yapimin kullanilmasinda, gecko
yapisinin yiizeylerdeki tutunumunun wan der valls kuvvetleri ile olmast sebebiyle 1slak
yiizeylerin protez siispansiyonunu etkilemeyecegi ve hastanin suya dayanikli bir proteze
gerek duymadan, kendi protezi ile banyo ve havuza girebilecegini 6ngériilmektedir.
Tasarimlarin iilkemizde yapilmasi ve tiretilmesi iilke olarak kalkinmamiza yardimci olabilir.
Protez alaninda kullanilan iiriinlerin %60’ 1ndan fazlasi ithal olarak yurt disindan gelmektedir.
Mevcut olan kaynaklarimizi etkili ve verimli kullanarak disa akan sermayemizi bir nebze i¢
piyasada tutabiliriz soket igerisine tasarlanan bdyle bir yap1 kullanicinin yergekimine karsi
harcadigi enerjiyi minimuma indirebilir. Kullanicinin fiziksel kabiliyetlerini artirabilir.
Rehabilitasyon siirecini hizlandirarak kullanicinin kendini giivende hissetmesi sayesinde
protez’e olan adaptasyonu daha kolay olmasi planlanmaktadir

Yontem

Soket Autodesk® AutoCad 2016 Programu ile 3 boyutlu olarak tasarlanmigtir. Tasarlanan
sokette bir amputenin giidiik gergek olgiileri temel alimmustir. Soket yan duvarlarina gelecek
olan Gecko deseni Resim 2’de gosterilmistir. Soket baski noktalar1 olan medial ve lateral
kondiller iizerine gecko deseni uygulandiginda, tutunma yiizeyine gelen kuvvetler artarak
soket slispansiyonu artirtlmasi hedeflenmistir.

Resim 2. Gecko Desenli Soket Tasarimi

Resim 3’te gosterildigi gibi olas1 siv1 akisina izin verecek sekilde gecko deseni 30° agiyla
dondiiriilmiis ve tasarim iyilestirilmistir.
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Resim 3. Tasarimin Solid i¢ ylizey goriiniimi

Olusturulan tasarimlar daha sonra .stl dosya uzantisinda kaydedilerek Meshmixer ® yazilimi
ile soket duvarlarina en uygun olan gecko deseni giydirme iglemi yapilmistir. Bu giydirme
isleminin amaci soket ile birebir uyumlu gecko desenini elde edilmesidir. Resim 4’te
gosterilen desen giydirme islemi ile mevcut soket yiizeyine bir katman olusturularak gecko
desenli i¢ yiizey tasariminin 3D yazicilar ile iretilebilir hale gelmesi saglanmistir. Desenin
ayrmtili gériiniimii ise Resim 5°te gdsterilmistir.

Resim 4. Gecko Deseninin Soket ¢ Yiizeyine Katman Olusturulmasi

Resim 5. Gecko Seta Deseni Ayrintili Goriintimii

Diinya tizerinde bulunan farkli firmalarin benzer sekilde siispansiyon sorununu ¢ézmek igin
tasarladiklar1 alternatifler Resim 6 ’da gosterilmistir. Fakat bizim iizerinde ¢aligtigimiz konu
daha ¢ok dogadan esinlenerek tasarimlar yapma yoniindedir.

(\!{y (
W 0

2

< 8T6
Resim 6. Siispansiyonu saglayan kumas bant sistemi ( Kaynak : ST&G )
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Sonu¢ ve Tartisma

Yapilan tasarim sonucunda, uygulanmasi planlanan i¢ ylizey tasarimi iiretim asamasindadir.
Hasta icin uygun bir siispansiyon sistemi segerken sadece ampiitenin fonksiyonel ihtiyaclari
degil, ayn1 zamanda protez memnuniyeti de dikkate alinmalidir. Siispansiyon sistemlerine
iligkin kavrayis ne kadar net olursa, protez uzmaninin se¢imi o kadar kolay olacaktir.
Prostetisler protezlerin dayanikliligini diisiintirken, kullanicilar i¢in takma-gikarma kolayligi,
hafifligi ve maliyeti olduk¢a 6nem arz etmektedir. Kullanilacak olan siispansiyon sistemleri
soket icerisine entegre edilmedigi siirece hem maliyet olarak hem de ekstra bir agirlik olarak
hastay1 olumsuz etkilemektedir.

Protez yapiminda yaygin olarak negatif basing sistemi (Neative pressure system)
kullanilmaktadir (Tracy L. Et al 2002). Soketlerde kullanilan bu sistemler zaman igerisinde
terlemeye bagli olarak tutunma yiizeylerini kaybeder. Giidiikte olusan ter capa baglantisina
zarar vererek malzeme Omriinii kisaltir. Bu ayni zaman da hem para hem de vakit kaybi
olusturmaktadir.

Transtibial ampiiteler ayrica slispansiyon saglamak i¢in giidilk ¢orabi kullanmaktadirlar.
Kullanilan bu iriinler giinlik degistirilmelidir. Sivi sabun ile diigiik 1sida her giin elde
yikanmalidir. Aksi halde deterjan ciltte tahrise neden olurken ter ise iltithap kapma riskini
artirmaktadir (Yakut, Y., 2016).

Pinli sistemlerde hem dizalt1 hem de diz iistii hastalar i¢in kullanilabilen bir yontemdir. Soket
bir pin ile ¢apa icerisindeki mekanizmaya baglanir. Bu sistemlerde pin soketin distalinde ters
piston kuvveti olusturarak hastanin giidiigline bir sagma etkisi olusturur. Bu hareket
hastalarda cilt problemleri yaratir (Ferraro C., et al, 2011).

Protez siispansiyonu i¢in kullanilan diger bir yontem de aktif vakum sistemidir. Bu sistemde
soketin icerisindeki hava bir pompa yardimiyla aktif olarak atilir. Sistem maliyeti ¢ok
yiiksektir. Genel olarak basarili bir slispansiyon sistemi olmasina ragmen vakum sisteminin
zayif noktasi dizlik ile birlikte kullanilmasidir. Dizlik yipranabilir bunun sonucunda protezde
vakum islemini gergeklestiremez.

Sonug olarak iiretim ve deneme agamasinda olan gecko desenli i¢ ylizey protez kullanicilarini
memnun ve tatmin etmesi beklenmektedir.

Bu tasarimla alakali planlanan bazi arastirma konularimiz su sekildedir;

*  Hastalarin kullandiklar1 soketler tizerinde tasarimimizin uygulanarak konfora etkisi,

»  Soket i¢ tasariminin Siispansiyona olan etkisi,

»  Soket i¢ tasariminin diger siispansiyon sistemleri ile karsilagtirmali olarak incelenmesi,
«  Kullanicilar tizerinde memnuniyetinin degerlendirilmesi,

Yapilacak olan bu c¢alismalarin protez alaninda calisanlar igin siispansiyon sorununun
¢Oziilmesi amaciyla yol gosterici olmasi diigsiiniilmektedir.
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Diz Ekstansor Bandinin Etkinligi

Giris

Diz, yiirime fonksiyonunun gerceklestirilmesinde 6nemli bir eklemdir. Yapilan ¢aligmalara
gore, diz hareket agiklifi birgok ortopedik ve norolojik hastaliktan etkilenmektedir.
Calismamizin amaci, rehabilitasyon asamasinda kullanilabilecek diz ekstansér bandinin
etkinligini performans testleri ile ortaya koymaktir.

Yontem

Bireye diz ekstansiyonunda yardim eden extansor bant ile diz ekstansiyon egzersizleri
calistirldi. Extansor bant, diz eklemi hareketinin kontroliinii kolaylastiran giyilebilir bir
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cihazdir. Ekstansér Bant 21 yasinda herhangi bir saglik problemi olmayan kadin bireye
giydirildi ve performans testleri yapildi.

»+  TUG (Zamanl Kalk ve Yiirii Testi)

»  Tek Ayak Tekli Sigrama,

+  Tek Ayak Uglii Sigrama

* Tek Ayak Dikey Sigrama testleri bantli ve bantsiz olarak yapildi.

Resim 1. Ekstansor Bandi

Bulgular ve Sonuc¢

Birey sigrama testlerinde ekstansor bant ile daha uzun mesafe katetti. TUG testini ekstansor
bant ile daha kisa siirede tamamladi (Tablo1).

Sonuglarimiz ekstansor bantin diz ekstansiyonuna yardim edebilecegini ve performansini
artirabilecegini diislindiirdli. Hibrit yardimet cihazlar gibi diz ekstansiyonuna yardim eden
cihazlari mevcuttur. Bununla birlikte, ¢ok pahali oldugu icin yaygin olarak tercih edilemez.
Urettigimiz ekstansdr bantin pratik, erisilebilir ve uygun maliyetli olmasi &nemli
avantajlaridir. Extansor bant diz ekstansiyonuna yardimer olarak rehabilitasyonda
kullanilabilir.

Referanslar

1. Yoshioka T., Sugaya H., Kubota S., Onishi M., Kanamori A., Sankai Y. ve
Yamazaki M.. (2016). Knee-Extension Training with a Single-Joint Hybrid
Assistive Limb during the Early Postoperative Period after Total Knee Arthroplasty
in a Patient with Osteoarthritis. Case Reports in  Orthopedics.
10.1155/2016/9610745.
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Tablo 1:

TESTS without Band with Band
Time Up and Go Test 9,2 sn 8,9 sn
Single Leg Hop Test 102 cm 133 cm
Single Leg Triple Hop 336 em 377 em
Test
One Leg Vertical Jump 14 cm 17 cm
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Effects of Insole and Kinesiotape to Alter Static Load in Pes
Planus; Case Reports

Abstract

The aim of this study, the effects of kinesiotape and insole on static loading in individuals
with pes planus were investigated. Insoles and kinesiotape designed for the participant in the
study were used. LASAR (Otto Bock HealthCare, Duderstadt, Germany) posture device was
used to evaluate the change in static loading. The patient’s values were compared in the
sagittal and frontal planes in two devices. According to the results the effect of static loading
with insoles application is more than kinesiotape application. While kinesiotape application
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only effect the ankle, the application of insoles has been found to have an effect on the knee
joint.

Keywords: Kinesiotape - Insole - Pes Planus - Static Load
Objective

Pes planus also known as flat foot is the loss of the medial longitudinal arch of the foot, heel
valgus deformity, and medial talar prominence. In lay terms, it is a fallen arch of the foot that
caused the whole foot to make contact with the surface the individual is standing on. The
deformity is usually asymptomatic and resolves spontaneously in the first decade of life, or
occasionally progresses into a painful rigid form which causes significant disability. The
curved structure of the foot may deteriorate with birth or after birth for various reasons. Pes
planus is a physical problem and each individual's arch height is different. Therefore,
treatment protocols should be prepared uniquely for each individual.

Insoles used as one of the conservative treatment methods; It is specially designed for the
individual with pes planus depending on the base height, length and function of the
individual. As a result of the studies conducted, it has been found that the use of personalized
insoles reduces the body mass index (BMI) and body weight of the individual; It showed a
positive improvement in gait speed, vertical jump and Cooper test. A significant decrease is
also observed in the VAS (visual analog scale) scores of individuals. Kinesiotaping can be
used in different parts of the body without limiting the range of motion of the joint.
Kinesiotape has been developed to reflect the properties of the skin, and its thickness is
similar to the epidermis layer of the skin, and its elasticity is similar to the elastic properties
of human skin. While the bands are elongated by 55-60% of their current state, they do not
show transverse stretching feature. Kinesiotaping has become increasingly popular in the
treatment of musculoskeletal disorders, including pes planus.

It is important to find the best treatment to avoid further complications and to correct pes
planus. In this study, the effect of arch-supported insoles and kinesiotape application on static
loading in the sagittal and frontal planes in a case with pes planus was investigated.

Methods and Results

In this study, the effect of insoles and kinesiotape on static loading was investigated in a 43-
year-old male patient with a diagnosis of pes planus, 78 kg and 175 cm in height. LASAR
(Otto Bock HealthCare, Duderstadt, Germany) posture device was used to evaluate the
change in static loading. The initial values of the patient and the values applied to the insoles
and kinesiotape were compared in the sagittal and frontal planes (Table 1). According to the
results, the effect on static loading with insoles application is more than kinesiotape
application. While kinesiotape application only affects the ankle, the application of insoles
has been found to have an effect on the knee joint.
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Discussion

It is seen that specially designed insoles have a beneficial role in normalizing the forces acting
on the feet and improving physical performance parameters of individuals with pes planus.
The decrease in the VAS values of individuals with pes planus using insoles can be explained
as the designed insole lengthens the gastrocnemius muscle or Achilles tendon and thus
reduces the pain in the leg muscles. Kinesiotaping is designed to mimic the qualities of human
skin. Studies have shown that in individuals with flexible pes planus, kinematic banding has
positive effects on abnormally increased foot pressure and immediate reduction in tone and
stiffness in lower extremity muscles. Kinesiotaping has shown more effective results for the
"Navicular drop test" compared to other conventional methods. Kinesiotaping also has a
reducing effect on foot pronation. In addition, kinesio taping hardens the ankle joint and
limits hypermobility. In the case we evaluated, it was observed that the application of arch-
supported insoles was more effective than kinesiotape application in static loading.
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Tablel. Load-Line Body in Ankle and Knee Joint fort he Comparisons of with Kinesiotape
and Insole

Kinesiotape Insole
Frontal Line Frontal Line | Frontal Line Frontal Line
Before After Before After
Ankle Joint 13.00 13.3 13.00 135
Line (cm)
Knee Joint Line | 12.5 12.5 12.5 11.2
(cm)
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Ogrenci Kongremizi 3 giin boyunca farkli zaman dilimlerinde, yaklasik 300 katilimci
izlemistir ve ilerleyen zaman diliminde bu saymin katlanarak artacagi diigiiniilmektedir.
Katilimeilar farkli disiplinlerden Tiirkiye, Kanada, Birlesik Krallik, Slovenya, Almanya,
Avusturalya, Danimarka, Kuzey Kibris Tiirk Cumhuriyeti, Pakistan, Filistin, Iran ve
Liibnan’dan oldu. Ogrencilerimiz Hocalarindan; 1 Konferans, 7 Sempozyum, 5 Panel ve 4
Workshop dinlerken, hocalarinin gézetiminde tamamladiklart 19 ¢alismayi bildiri olarak
Ssunma cesaretini gostermislerdir.

POLMED, OPODER, Tiirkiye Sakatlar Konfederasyonu, Tiirkiye Engelliler Federasyonu,
Alman Ampute Konfederasyonu gibi STK’lar1 ile PORTAL &grenci toplulugunun katki
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verdigi 1. Ogrenci Kongremize Otto Bock, Bilim Ortopedi, Ossur, Proted, Ortotek firmalari
da sponsorluklart ile katki vermislerdir. Tiim STK’larimiza ve Sponsorlarimiza tesekkiir
ederiz.

Universitemizin Spor Kiiltiir Daire Bagkanligi’na ve iktisadi Isletme Miidiirliigii’ne tesekkiir
ederiz.

Ogrencilerimiz 2. Kongrelerine 2 yil sonra goniillii bir bagka iiniversitenin ev sahipliginde
devam ettirecektir. Bizler onlara her zaman destek olmaya haziriz.

Ogrencilerimiz, birazdan paydaslari ile bulusacaklar1 énemli bir oturuma girecekler ve bu
oturumda onlarin beklentilerini, kendi hedefleri ile harmanlayacaklar. Bu toplantida Saglik
Bakanligimiz ve Sosyal Giivenlik Kurumumuz yetkililerinden alanla ilgili son gelismeler
hakkinda bilgi alacaklar, Ortez-Protez alanina daha fazla katki saglama yollarim birlikte
arayacaklar.

Diinyada %15’in iizerinde ve iilkemizde %11 engelli oldugu ve bu oranin her gecen giin
yaslanan niifus, pandemi, dogal afetler ve savaslara bagl arttig1 diisiiniildiigiinde ortetist-
prostetistlere ¢ok is diismektedir.

Ulkemizde yaklasik 2.000 kisinin hizmet verdigi Ortez-Protez alanimi genglerimizin ¢ok daha
iyi yerlere tagiyacagina, onlarin bilgiyi iireteceklerine ve bedensel yiti kaybi olan bireylere
en iyi sekilde ortez ve protezleri uygulayacaklarina inaniyoruz. ilerde onlarin da basar
dykiilerini dinleyecegimizden eminiz ve sabirsizlikla bugiinleri bekliyoruz. Ogrencilerimize
giiveniyoruz, gayretleri i¢in onlara tesekkiir ediyoruz.

Konusmama son verirken; Agilisimizda bizleri onurlandiran Aile ve Sosyal Hizmetler
Bakanimiza, Ankara Universitesi Rektoriimiize, ISPO Baskanimna, Ankara Universitesi
Saglik Bilimleri Fakiiltesi Dekanina tesekkiir ediyorum. Tiim yurt digindan katilan davetli
konusmacilarimiza key note speaker’larimiz Sandra Sexton ve Helena Burger hocalarimiza
basta olmak tlizere hepsine tesekkiir ediyorum. Yurt iginden katilim saglayan tiim alanimizin
degerli caliganlarina tesekkiir ederim. Gece, giindiiz benimle birlikte ¢alisan bolimiimiin
Ogretim elemanlarina tesekkiir ediyorum.

Simdi bildiri ddiillerini birlikte aciklamak iizere Ankara Universitesi Saglik Bilimleri
Fakiiltesi Dekan1 Sayi Prof. Dr. Emine Ozmete Hocanzi davet ediyorum.

Yedi hakem tarafindan degerlendirilen bildiri sonuglar:

Yunis Akkas, Berat Giindogdu, Kaan Isik, Nasidcan Uner, Serap Alsancak’in “The Effect of
the Placement of the Knee Joint on the Sagittal Plane on the Contact of the Foot on the
Ground.” (Diz Ekleminin Sagital Diizlemdeki Yerlesiminin Ayagin Yere Temasina Etkisi)
Baslikl bildirileri birincilik 6diiliine layik goriilmiistiir.
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Yunis Akkas, Rabia Karahan, Tugba Derici, Siikkran Argiin, Serap Alsancak’in “Orthotics
and Prosthetics Department and Orthopedic Prosthetics and Orthotics Program Graduates
Follow-up Research” (Ortez ve Protez Boliimii ile Ortopedik Protez ve Ortez Programi
Mezunlar1 izleme Arastirmasi) Baslikli bildirileri ikincilik 6diiliine layik goriilmiistiir.

Ali Koray Ozgiin, Havva Nur Sahin, Rumeysa Demiralay, Buse Akga, Asli Uncu, Fatime
Demirlek’in “Bio-Inspiration Based Prosthetic Socket Inner Surface Design.” (Biyo-
Esinlenme Tabanli Protez Soket I¢ Yiizeyi tasarimi) Baghkl bildirileri iigiinciiliik ddiiliine
lay1 goriilmiistiir.

Prof.Dr. Serap Alsancak

Ankara Universitesi Saglik Bilimleri Fakiiltesi
Ortez ve Protez Boliimii Bagkant

Kongre Diizenleme Kurulu Bagkant
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Uz. Ersen UNSAL', Prof.Dr. Serap ALSANCAK?
1. T.C. Saglhik Bakanligi, ilag ve Tibbi Cihaz Kurumu

2. Ankara Universitesi, Saglik Bilimleri Fakiiltesi, Ortez ve Protez Boliimii

Seri ve Kisiye Ozel Protez Ortez Uriinlerinin Yeni Tibbi Cihaz
Tiziigline Gore Piyasaya Arz ve Kullaniciya Sunulma Kurallar

Ozet

AB tarafindan 93/42/EEC ve 90/385/EEC direktifleri giincellenerek bir mevzuat olarak
25.05.2017 tarihinde 2017/745 sayili “Tibbi Cihaz Tiizigi” olarak yayinlanmstir. Bu tiiziik
26.05.2021 tarihinde yiiriirliige girmistir. Tilirkiye’de de T1bbi Cihaz Tiiziigii uyumlastirilarak
02.06.2021 tarihinde “T1ibbi Cihaz Y6netmeligi” yaymlanmistir.

Bahsedilen kurallar dogrultusunda tibbi cihazin asgari giivenlik kosullarini sagladigini beyan
eden, ilgili belgelendirmeleri yapan ve ilgili bilgi ve belgeleri sunan {iretici, protez ortez
uygulama merkezi veya ithalatci tirlinlerini hi¢cbir makamdan {iriin ile ilgili bagka bir izin,
ruhsat vb. almadan piyasaya arz edebilmekte ve kullanima sunabilmektedir. Sadece bu bilgi
ve belgelerle Saglik Bakanhig: ilag ve Tibbi Cihaz Kurumu’nun yiiriittigii Uriin Takip
Sistemi’ne kayit ve bildirim iglemlerini yapmas1 gerekmektedir.
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Seri ve kisiye 6zel liretilen protez ortez iirtinlerinin ¢ogu siif 1 kapsaminda degerlendirildigi
icin diizenlemedeki sinif 1 ile ilgili hususlara dikkat edilmesi gerekmektedir.

Anahtar Kelimeler: Kisiye 6zel iiriinler, Protezler, Ortezler, Tibbi cihaz yonetmeligi, Seri
tirtinler

12.09.1963 yilinda imzalanan ve 01.12.1964 tarihinde yiiriirliige giren Ankara Anlagmasi
sonucunda Tiirkiye ile Avrupa Birligi (AB) arasinda ortaklik iliskisi tesis edilmistir. Tiirkiye
ile AB arasinda giimriik birligi olusturulmasini hedefleyen Ankara Antlagsmasi s6z konusu
stireci hazirlik donemi, gecis donemi ve son donem olmak {izere {i¢ asamaya ayirmis olup
ortaklik iliskisiyle ilgili ¢aligmalari izlemek ve ydnlendirmek iizere Ortaklik Konseyini
kurmustur. Ortaklik Konseyine, iki taraf arasinda ortaklik iliskisiyle ilgili tiim konular
goriisme ve karar alma yetkisi taninmistir. Ortaklik Konseyinin 06.03.1995 tarihinde kabul
ettigi 1/95 sayili Karariin ardindan 01.01.1996 tarihinden itibaren iki taraf arasinda Glimriik
Birligi uygulamas: yiiriirliige girmis ve bu kapsamda uyumlastirilacak olan teknik mevzuatin
listesi 1997 yilinda kabul edilen 2/97 sayili Ortaklik Konseyi Karar1 (OKK) eki listesinde yer
almistir (AB Baskanligi, 2021; Ataum, 2021).

Ekonomi Bakanlig1 koordinasyonunda yiiriitiilen ¢alismalar neticesinde, 2/97 sayili OKK
ekinde yer alan mevzuatlar ile bunlart uyumlastiracak kuruluslarin listesi, Bakanlar
Kurulu'nun 97/9196 sayili “Tiirk Uriinlerinin Thracatimin Artirilmasina Yoénelik Teknik
Mevzuati Hazirlayacak Kurumlarin Belirlenmesine Iliskin Karar1 uyarinca tibbi cihazlar ile
ilgili mevzuatin uyumlastirilmas1 Saghik Bakanlhigi Ilag ve Tibbi Cihaz Kurumu
sorumluluguna verilmistir (Ataum, 2021).

1/95 ve 2/97 sayili OKK ile belirlenen hedefler dogrultusunda yapilacak teknik mevzuat
uyum ¢alismalarina dayanak olusturmak iizere hazirlanan 4703 kanun numarah “Uriinlere
Iliskin Teknik Mevzuatin Hazirlanmasi ve Uygulanmasina Dair Kanun”, 11.07.2001
tarihinde yayinlanarak 11.01.2002 tarihinden gecerli olmak iizere yiiriirlige girmistir. Bu
kanun 05.03.2020 tarih ve 7223 kanun numaras: ile giincellenerek “Uriin Giivenligi ve
Teknik Diizenlemeler Kanunu” olarak yeniden yaymlanmistir (Cumhurbaskanligi, 2001;
Cumhurbaskanligi, 2020).

S6z konusu kanuna dayanilarak hazirlanan genel nitelikli dort adet yonetmelikten biri olan,
“CE Uygunluk Isaretinin Uriine Ilistirilmesine ve Kullamlmasina Dair Yénetmelik”
17.01.2002 tarihinde yayinlanarak 11.01.2002 tarihinden gegerli olmak iizere yiiriirliige
girmistir. Bu ydnetmelik 27.05.2021 tarihinde giincellenerek “CE Isareti Yonetmeligi”
olarak yeniden yayinlanmistir (Cumhurbaskanligi, 2021a).

4703 sayili kanuna dayanilarak tibbi cihazlar alaninda Saglik Bakanligi tarafindan
12.03.2002 tarihinde “Viicuda Yerlestirilebilir Aktif Tibbi Cihazlar Yonetmeligi” ve
13.03.2002 tarihinde “Tibbi Cihaz Yonetmeligi” yaymlanmistir. S6z konusu her iki
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yonetmelik ilgili Avrupa Toplulugu direktifleri (90/385/EEC ve 93/42/EEC)
uyumlastirilarak yayimlanmistir (Saglik Bakanligi, 2011a; Saglik Bakanligi, 2011b).

Aralarinda tibbi cihazlara iliskin direktiflerinde (90/385/EEC ve 93/42/EEC) yer aldig1 Yeni
Yaklagim Direktifleri kapsamindaki bir iiriiniin/cihazin, ilgili mevzuatta yer alan temel
gerekleri karsiladiginin bir gostergesi olarak iizerine kisiye 6zel iiretilen 1smarlama tibbi
cihazlar hari¢ CE isaretlemesi yapilmasi gerekli ve yeterlidir. 90/385/EEC ve 93/42/EEC
sayili direktiflere gore, gerekli uygunluk degerlendirmesinden ge¢cmis ve usuliine uygun
olarak CE isaretlemesi yapilmis olan cihazlarin piyasaya arzinin engellenemeyecegi hiikkme
baglanmistir. Kisiye 0Ozel iretilen 1smarlama tibbi cihazlar iginde gerekli uygunluk
degerlendirmesinden  ge¢mis cihazlar CE isaretlemesi yapilmadan kullanima
sunulabilmektedir (Saglik Bakanligi, 2011a; Saglik Bakanligi, 2011b).

S6z konusu kanun ve yonetmeliklerde, iriinlerin piyasaya arzinin hangi durumlarda
engellenebilecegi ve bu islemlerin ne sekilde yerine getirilecegine iliskin hususlar
diizenlenmistir. Buna gore, usuliine uygun olarak uygunluk degerlendirmesine tabi
tutulmadigr veya uygunluk degerlendirmesine tabi tutularak CE isaretlemesi yapilmis
olmakla birlikte kullannom amacma uygun ¢alismadigi yada ilgili teknik
diizenlemenin/standardin  temel gerekleri karsilamadigi ve bu nedenle hastalarin,
kullanicilarin veya diger kisilerin giivenligine ve sagligina kars1 tehdit olusturdugu diisiiniilen
cihazlar i¢in, ilgili tiye tilke tarafindan durumun ciddiyetine uygun gegici dnlemlerin alinmasi
ve alman onlemlere iliskin bilginin, gerekgeleriyle birlikte, derhal Avrupa Komisyonu’na
bildirilmesi gerektigi hilkkme baglanmistir. Miiteakip silirecte s6z konusu oOnlem ve
bildirimler, yine direktif icerisinde belirtilen ve Komisyon biinyesinde olusturulan teknik
komiteler tarafindan incelenmekte ve nihai karar Komisyon tarafindan tiim tye ilkelere
bildirilerek tekdiize bir uygulama saglanmaya caligilmaktadir (Cumhurbagkanligi, 2001;
Cumhurbaskanligi, 2020; Saglik Bakanligi, 2011a; Saglik Bakanligt, 2011b).

T1bbi cihaz grubuna iliskin uygunluk degerlendirme ve CE isaretlemesi iglemlerinin ne
sekilde yapilacagt da yine ilgili yonetmeliklerde belirtilmistir. Buna gore, s6z konusu
islemler ilgili cihazin risk grubuna gore, imalatci tarafindan tek basina veya onaylanmis
kurulusla birlikte yerine getirilmektedir (Cumhurbagkanligi, 2021a; Saglik Bakanligi, 201 1a;
Saglik Bakanligi, 2011b).

Onaylanmis Kurulug; AB iilkelerinin tibbi cihaz ile ilgili yetkili otoriteleri tarafindan atanan
ve risk diizeyi yiiksek iirtinlerin belgelendirme siirecini yiiriiten uygunluk degerlendirme
kuruluslaridir. Bu kuruluglar biinyesinde bulundugu iilkenin yetkili otoritesi tarafindan
atanan ve yeterliligi denetlenen kuruluslardir. Bu kuruluslar atanmanin ardindan AB internet
sitesinde ilan edilmesine miiteakip belge verebilir duruma gelmektedir (Cumhurbagkanligi,
2021b). Bu kuruluslarin verdigi belgeler Tiirkiye’de dahil tim AB ve Avrupa Serbest Ticaret
Birligi (EFTA) iilkelerinde taninmaktadir. Tiirkiye’de Uygunluk Degerlendirme Kuruluslari
ve Onaylanmis Kuruluslar Yonetmeligi kapsaminda Tiirk Standartlari Enstitiisii, Szutest
Teknik Kontrol ve Belgelendirme Hizmetleri Ticaret Ltd. S$ti., Udem Uluslararasi
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Belgelendirme Denetim Egitim Merkezi San. Ve Tic. Ltd. Sti., Kiwa Belgelendirme
Hizmetleri A.S., Notice Belgelendirme, Muayene ve Denetim Hizmetleri Anonim Sirketi
Saglik Bakanlig1 Ilag ve T1bbi Cihaz Kurumu tarafindan atanmis tibbi cihaz alaninda faaliyet
gosteren onaylanmis kuruluglardir. Yeni diizenleme ile 26.05.2021 tarihinden itibaren bu
onaylanmis kuruluslarin verdigi belgelerin gecerliligi devam etmekle birlikte yeniden
atanincaya kadar yeni belge verme yetkileri bulunmamaktadir (Avrupa Komisyonu, 2021a).

Tim bu hususlar géz Oniine alindiginda, Direktif hiikiimlerinin temel ilkesinin tibbi
cihazlarin serbest dolagimini saglamak oldugu, bu kapsamda gerekli uygunluk
degerlendirmelerinden gegerek CE isaretlemesi yapilmig cihazlarin (kisiye 6zel liretilen
1smarlama tibbi cihazlar hari¢) piyasaya arzinin engellenmemesinin esas oldugu, s6z konusu
cihazlarin ancak temel gerekleri karsilamadigi ve bu nedenle hastalarin, kullanicilarin veya
diger kisilerin giivenligine ve sagligina kars1 tehdit olusturdugu durumlarda piyasaya arzinin
engellenmesinin yapilacagi bir yapi olusturulmustur. Kisiye 6zel iiretilen 1smarlama tibbi
cihazlar icinde CE isaretlemesi hari¢ diger kurallar gecerlidir (Cumhurbaskanligi, 2001;
Cumhurbagkanligi, 2020; Saglik Bakanligi, 2011a; Saglik Bakanligi, 2011b).

Tibbi cihazlara iliskin Yonetmeliklerin dayanagini teskil eden ve driinlerin teknik
mevzuatma iliskin genel diizenleme olan 4703 kanun numarali “Uriinlere Iliskin Teknik
Mevzuatin Hazirlanmasi ve Uygulanmasina Dair Kanun” ve 7223 kanun numaralh “Uriin
Giivenligi ve Teknik Diizenlemeler Kanunu”nun hiikiimlerinin de bu yodnde oldugu
goriilmektedir. Kanunlara gore; ilgili teknik diizenlemeye uygunlugu belgelenmis olsa dahi,
bir iiriiniin giivenli olmadigina dair kesin belirtilerin bulunmasi halinde, bu {iriiniin piyasaya
arzi, kontrol yapilincaya kadar yetkili kurulus¢a gecici olarak durdurulur. Kontrol sonucunda
iriiniin giivenli olmadiginin tespit edilmesi halinde; yine yetkili kurulusca duruma gore
piyasaya arzinin yasaklanmasi, piyasadan toplanmasi, tasidiklart risklere gore kismen ya da
tamamen bertaraf edilmesi ve risk altindaki kisilere duyurulmasinin saglamasi gibi kurallar
uygulanir (Cumhurbaskanligi, 2001; Cumhurbaskanligi, 2020).

Ayrica yine kanunda “iiriinlerin piyasaya arzinda iireticilerin ve dagiticilarin yiikiimliilikleri”
ile ilgili hiikiimlerin diizenlendigi goriilmektedir. Uretici, ilgili teknik diizenlemede belirtilen
tiim belgeleri; bu belgeler kapsamindaki son iiriiniin yurt i¢inde iretiliyor ise iretildigi, ithal
ise ithal edildigi tarihten itibaren ilgili teknik diizenlemede belirtilen siire, bu siirenin
belirtilmemesi halinde yetkili kurulus¢a belirlenecek siire boyunca muhafaza etmek ve
istenilmesi halinde yetkili kuruluslara ibraz etmekle yiikiimliidiir. Buna uymayan fireticiler
hakkinda uygulanacak idari para cezasi ise yine aym: kanunda belirtilmistir
(Cumhurbagkanligi, 2020).

Bahsedilen kurallar dogrultusunda tibbi cihazin asgari giivenlik kosullarini sagladigini beyan
eden, ilgili belgelendirmeleri yapan ve ilgili bilgi ve belgeleri sunan iiretici, protez ortez
uygulama merkezi veya ithalat¢i tiriinlerini higbir makamdan iirtin ile ilgili baska bir izin,
ruhsat vb. almadan piyasaya arz edebilmekte ve kullanima sunabilmektedir
(Cumhurbaskanligi, 2001; Cumhurbagkanligi, 2020). Firmalar, sadece bu bilgi ve belgelerle
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Saglik Bakanlhig1 Tlag ve Tibbi Cihaz Kurumu’nun yiiriittiigii Uriin Takip Sistemi’ne (UTS)
kayit islemlerini yapmasi gerekmektedir (TITCK, 2021a). UTS; tibbi cihazlarin ve her
asamada muhatabi1 firmalarin bilgilerinin kayit edildigi bir sistemdir. Ayrica tirtinlerin tekil
takip stireglerinin ve ihale/dogrudan alim sonug verilerin kayit altina alindig1 bir sistemdir
(Unsal ve Celepli ve Agirbas, 2020).

AB tarafindan 93/42/EEC ve 90/385/EEC direktifleri giincellenerek bir mevzuat olarak
25.05.2017 tarihinde 2017/745 sayil1 “T1bbi Cihaz Tiiziigi” olarak yaymlanmigtir (Avrupa
Komisyonu, 2021b). Tiiziigiin 26.05.2020 tarihinde yiiriirliige girmesi planlanmisti. Fakat
Covid-19 Salgini nedeniyle bir yil ertelenerek 26.05.2021 tarihinde yiiriirliilge girmistir.
Tirkiye’de de Tibbi Cihaz Tiiziigli uyumlastirilarak 02.06.2021 tarihinde “Tibbi Cihaz
Yénetmeligi” yaymlanmistir (TITCK, 2021b).

Tibbi cihazlarin ve aksesuarlarinin insan kullanimi amaciyla piyasaya arzi, piyasada
bulundurulmasi ve hizmete sunulmasina yonelik kurallar bu diizenleme ile giincellenmistir.
Piyasada gilivenli olmayan ve uygunsuz iriinlere son verecek daha siki bir uygunluk
degerlendirme prosediirii ongoriilmils piyasaya arz sonrasi gozetimi vasitasiyla da hasta
giivenligini saglamak amaglanmistir. Viicut modifikasyonu implantlari, renkli kontakt
lensler, liposaksin, dermal dolgular, IPL epilasyon lazerleri gibi tibbi amagli olmayan bazi
iirin gruplart tibbi cihaz kapsamina alinmistir. Tibbi cihazlar; kullanim amaglari ve
icerdikleri dogal riskler dikkate alinarak sinif 1 (diger), smif s (steril), simif m (16l¢iim
6zelligi olan), sinif 1r (yeniden kullanilabilir tibbi cihazlar), sinif 2a, sinif 2b ve sinif 3 olarak
yeniden siniflandirilmistir. Seri ve kisiye 6zel iiretilen protez ortez iiriinlerin ¢ogunlugu sinif
1 kapsaminda degerlendirildigi i¢in diizenlemedeki sinif 1 ile ilgili hususlara dikkat edilmesi
gerekmektedir (Avrupa Komisyonu, 2021b; TITCK, 2021b).

Imalatgilarin  cihazlarmin giivenlik ve performanst ve Kkalitesini izleme ile ilgili
yikimliliikleri a¢ik ve detayli bir sekilde belirlenmis ve sikilastirilmigtir. Kalite Yonetim
Sistemi, Risk Yonetimi Sistemi, Piyasaya Arz Sonras1 Gozetim (PMS) Sistemi, Piyasaya Arz
Sonras1 Klinik Degerlendirme/Klinik Takip Sistemi (PMCF) kurmasi gerekmektedir.
Cihazin riski ve tipi ile baglantili ve sirketin biiyiikliigi ile orantili olacak sekilde gerekli
onlemleri almalar1 gerekmektedir. Direktifi kapsamindaki potansiyel yiikiimliiliikler
konusunda yeterli mali giivenceyi saglamalar1 gerekmektedir. Mevzuattan sorumlu bir kigi
atanmasi1 gerekmektedir. Arizali bir cihazdan kaynaklanan hasarlarda, {reticinin yetkili
temsilcisi miistereken ve miiteselsilen sorumlu hale gelmistir (Avrupa Komisyonu, 2021b;
TITCK, 2021b).

Imalatginin yaminda ithalatc1 ve dagiticiya; CE isareti/etiketleme/uygunluk beyani, UDI
atamasini dogrulama, ciddi risk teskil eden/sahte cihazlar1 yetkili otoriteye bildirme,
sikayetlerin/uygunsuz cihazlarin kaydini tutma, diizeltici faaliyetlerde isbirligi gibi ek
yiikiimliiliikler getirilmistir (Avrupa Komisyonu, 2021b; TITCK, 2021b).

Siiturlar, zimba telleri, dental dolgular, dental braketler, dis kronlari, vidalar, kamalar,
plakalar, teller, pinler, klipsler ve konektérler harig diger implantlar iin; kullaniciya implant
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Kart verme zorunlulugu getirilmistir. Bu kartta; imalatci ve cihazi tanimlayici bilgiler, uyari,
tedbir, onlemler, kullanim 6mrii ve gerekli takipler hakkinda bilgiler, hastanin maruz
kalabilecegi malzemeler ve maddeler hakkinda genel niteliksel ve niceliksel bilgiler dahil
hasta tarafindan giivenli kullanimi saglayacak tiim bilgilerin yer almasi gerekmektedir
(Avrupa Komisyonu, 2021b; TITCK, 2021b).

Tekil cihaz tamimlama (UDI) sistemi araciligiyla cihazlarin tedarik zinciri boyunca
izlenebilirligini saglamak ve cihazlari, imalatgilari, ithalat¢ilar: ve yetkili temsilcileri kayit
altina almak i¢in AB’de merkezi bir sistem (EUDAMED) kurulmustur. Bu vasitayla herhangi
bir sorun ortaya ¢iktiginda gerekli 6nlemlerin daha hizli alinmasi ve muhataplara ulasilmasi
miimkiin olacaktir. UDI zorunlulugu; implante edilebilir cihazlar ve simif 3 cihazlar i¢in
26.05.2021 tarihinde, sinif 2a ve smif 2b cihazlar 26.05.2023 tarihinde, simif 1 cihazlar
26.05.2025 tarihinde baslayacaktir (Avrupa Komisyonu, 2021b; TITCK, 2021b).

T1bbi cihaz yonetmeliklerinin ilk yayinlandigi andan itibaren risk diizeyi sinif 1 (diger) harici
olan triinlerde AB tarafindan yetkilendirilmis bir onaylanmis kurulustan alinmis EC
Sertifikas1 gerekmektedir. Yeni tiiziige gecis siireci ile ilgili 26.05.2021 tarihine kadar
almmis EC sertifikalari; igeriginde belirtilen siire sonuna kadar gecerli olacaktir. EC
Sertifikas1 gerektirmeyen siif 1 (diger) iiriin olup yeni tiiziige gore EC Sertifikas1 gerektiren
sinifa gegen iirtinlerin EC sertifikalar1 26.05.2024 tarihine kadar gegerli olacaktir. Piyasaya
arz edilen trinler son kullanim tarihi ileri tarih olsa da; 26.05.2025 tarihine kadar piyasada
bulundurulabilecektir. 26.05.2021 tarihinden sonra alinmasi gereken EC sertifikalarinda
Tiirkiye’deki onaylanmis kuruluslarin yeni tiiziige gore heniiz yetkilendirilmedigi i¢in yeni
tiiziige gore yetkilendirilmis ve AB’nin resmi internet sitesinde yayinlanmis onaylanmis
kuruluslardan belge alinmas1 gerekmektedir (Avrupa Komisyonu, 2021b; TITCK, 2021b).
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