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YAZARLARIN DiKKATINE
Genel Bilgiler

Genel Bilgiler

Turkiye Fizyoterapistler Dernegi’nin resmi yayin organi olan Tiirk Fizyoterapi ve Rehabilitasyon
Dergisi, bagimsiz, tarafsiz ve cift kor hakemlik ilkelerine uygun bir sekilde elektronik ve basili
olarak yayimlanan acik erisimli, Ucretsiz, bilimsel bir yayin organidir. Dergi, Nisan, Agustos
ve Aralik olmak Uizere yilda 3 kez yayimlanir. Yazim dili Turkce ve Ingilizcedir. Bununla birlikte
Ingilizce gonderilen makalelere yayimlanma asamasinda oncelik verilecektir. Dergi, 0zgin
arastirmalar, cagrili derlemeler, sistematik derleme ve meta-analiz galismalar, ilging olgu
sunumlari ve editore mektuplar yayimlamaktadir.

Derginin amaci fizyoterapi ve rehabilitasyon ile ilgili en yiksek bilimsel, etik ve klinik degere
sahip orijinal calismalari yayimlamaktir. Turk Fizyoterapi ve Rehabilitasyon Dergisi, yayimladigi
makalelerin daha dnce bagka bir yerde yayimlanmamig veya yayimlanmak iizere gonderilmemis
olmasi, ticari kaygilarda olmamasi sartini gézetmektedir. Yayimlanacak makalenin tim yazarlar
tarafindan ve calismanin yapildigi yerdeki sorumlu kisi tarafindan dolayl olarak veya agik bir
sekilde onaylandigini ve kabul edilmesi halinde ayni bicimde Tiirkge, Ingilizce veya bagka bir
dilde baska bir yerde yayimlanmayacagini taahhiit eder. Dergi, bilimsel kalitesi yilksek ve atif
potansiyeline sahip bir yazinin yayina kabul edilmesi icin en dnemli kriter olan dzgunlik ilkesini
benimsemektedir.

Derginin yazm kurallari Uniform Requirements for Manuscripts Submitted to Biomedical
Journals - International Committee of Medical Journal Editors (http://www.icmje.org) ve
Committee on Publication Ethics (COPE) (https:/publicationethics.org) tarafindan yayimlanan
rehberler ve politikalar dikkate alinarak hazirlanmigtir.

Tirk Fizyoterapi ve Rehabilitasyon Dergisi (Turk Fizyoter Rehabil Derg / Turk J Physiother
Rehabil), dinyanin her yerinden makaleler yayimlamaktadir ve asagidaki ozelliklere sahip
makalelere oncelik vermektedir:

. Fizyoterapi ve rehabilitasyon uygulamalari izerinde etkisi olacak dnemli arastirma
sorularini ele alan ve hipotezleri giiclii yontem ve arastirma tasarimi ile test eden dzgiin
calismalar

. Klinik veya saha uygulamalari icin temel tegkil edebilecek laboratuvar tabanli calismalar

. Rehabilitasyon uygulamalari, politikalari, egitimleri veya arastirmalarda karar vermeyi
kolaylastirmaya ve gelistirmeye yardimci olabilecek calismalar.

ETIK SORUMLULUK
Editor ve Alan Editorleri

Editor ve alan editorleri, agik erigim olarak Committee on Publication Ethics (COPE) tarafindan
yayimlanan “COPE Code of Conduct and Best Practice Guidelines for Journal Editors” ve “COPE
Best Practice Guidelines for Journal Editors” rehberleri temelinde etik gorev ve sorumluluklara
sahiptirler. Editorler ve alan editorleri:

. Dergide yayimlanan her makalenin dergi yayin politikalar ve uluslararasi standartlara
uygun olarak yayimlanmasindan,

] Derginin kalitesini, 0zguinligiinii ile okunurlugunu gelistirmekten,

. Fikri mulkiyet haklari ile etik standartlardan taviz vermeden seffaf bir sekilde is streclerini
yurutmekten,

] Makalelerin tarafsiz ve bagimsiz olarak degerlendirme sureclerinin tamamlanmasi icin
yazarlar, hakemler ve igincii kisiler arasinda olusabilecek ¢ikar iligkisi ve catismalarina
karsi dnlem almaktan sorumludurlar.

Editorler, calismalarin dnemi, dzgun degeri, gecerliligi, anlatimin acikligi ve derginin amag ve

hedeflerine dayanarak olumlu ya da olumsuz karar verirler. Dergi yayin politikalarinda yer alan

“Kor Hakemlik ve Degerlendirme Siireci” politikalarini uygulamaktadirlar. Bu baglamda editorler

her calismanin degerlendirme sirecinin ¢ikar gatismasi olmadan, adil, tarafsiz ve zamaninda

tamamlanmasini saglarlar.

Derginin editor veya editor kurulu yelerinin yazar olduklari makalelerin degerlendirme
sureglerinin yonetilmesi igin disaridan bagimsiz bir editor davet edilebilir.

Hakemler

Tiirk Fizyoterapi ve Rehabilitasyon Dergisi'ne gonderilen yazilar ¢ift kor hakem degerlendirme
strecinden geger. Tarafsiz bir degerlendirme siirecini saglamak icin her gonderi, alanlarinda
uzman olan en az iki bagimsiz hakem tarafindan incelenir. Hakemler yaziya iligkin bilgileri
gizli tutmakla yukimludur. Hakemler, ¢ikar catismasi olmasi halinde bu konu hakkinda Tirk
Fizyoterapi ve Rehabilitasyon Dergisi'ne bildirimde bulunur.

Hakemler kendilerine gonderilen calismayi degerlendirme sireci tamamlanincaya ve yayina
verilinceye kadar herhangi bir amag igin kullanamaz. Hakemler makaleyi degerlendirirken
nazik ve yapici bir dil kullanmali, koti yorum ve ifadelerden kaginmalidirlar. Hakemler makaleyi
zamaninda ve etik kurallara dikkat ederek degerlendirmekle sorumludurlar.

Yazarlar

Yazilarin bilimsel icerigi ve etik kurallara uygunlugu yazar/yazarlarin sorumlulugundadir. Deneysel
ve Klinik calismalar ile olgu sunumlarinin arastirma protokollerinin uluslararasi anlagmalara
(World Medical Association Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects” www.wma.net) uygun olarak, etik kurul tarafindan onaylanmasi
gerekmektedir. Dergiye, etik kurul onayi almis ve Helsinki Bildirgesi'nin en giincel versiyonuna
uygun yuritilmis arastirmalar kabul edilir. Yazarlar, insan ©gesi ile yapiimis calismalarda
makalenin “YONTEM” bolumiinde bu prensiplere uygun olarak calismayi yaptiklarini, kurumlarinin
etik kurullarindan ve calismaya katilmig insanlardan “bilgilendirilmis olur veya onam formlarini”
(informed consent) aldiklarini belirtmek zorundadirlar. Yazarlar gerektiginde hastalara veya
katiimcilara ait bilgilendirilmis olur veya onam formlarini belgeleyebilmelidir. Katilimeinin onay
ile ilgili bilgiler, etik kurulun adr ve etik komite onay numarasi da yazinin “YONTEM” bolimiinde
belirtilmelidir. Etik kurul onayi gerekmeyen ¢alismalar igin calismanin tasarimi ve igerigine uygun
etik kurullardan alinan muafiyet belgesi veya sorumlu yazar tarafindan yazilan bilgi amagl bir
beyanin (meta-analiz, sistematik derleme, cagnli derleme igin) sisteme yuklenmesi gerekir.
Calismada hayvan 6@esi kullanilmis ise yazarlar, makalenin “YONTEM” bolumiinde Guide for
the Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda caligmalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan
onay aldiklarini belirtmek zorundadir.

Yazar olarak listelenen her kisi, International Committee of Medical Journal Editors (ICMJE-

www.icmje.org) tarafindan onerilen ve asagida gosterilen yazarlik kriterlerinin dordini de

karsilamalidir:

. Calismanin  planlanmasina, verilerin  toplanmasina veya verilerin analizine ve
yorumlanmasina katkisi olmalidir,

. Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir,

. Makalenin dergiye gonderilecek ve yayinlanacak son halini okuyup kabul etmelidir,

. Calismanin herhangi bir bolumiiniin dogrulugu veya butunlugi ile ilgili sorularin uygun
bir sekilde arastirnldigi ve ¢oziimlendigi konusunda diger yazarlarla hemfikir olmali ve
calismadan tiim yonleriyle sorumlu olmalidir.

Makalelerin bilimsel icerigi ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Tum
calismalar lisansli bir benzerlik tespit yaziimi (CrossCheck tarafindan iThenticate/Turnitin vb.)
tarafindan taranip ilgili rapor belge olarak basvuru sirasinda sisteme yiklenmelidir. Kaynaklar,
tablo ve sekil icerikleri haricindeki yazinin iceriginde benzerlik orani %20'nin Uizerinde olmamali
ve yazarlarin onceki calismalariyla bir benzerligi bulunmamalidir. Benzerlik orani %20’nin
zerindeki makaleler hakeme gonderilmeden reddedilir. Intihal, alinti manipiilasyonu ve veri
sahteciligi/uydurma gibi durumlardan siiphelenilmesi veya tespit edilmesi halinde yayin kurulu
COPE yonergelerini izleyecek ve bunlara gore hareket edecektir.

lletisimden sorumlu yazar makalenin sunum agamasindan basimina kadar olan sireclerde her
turlil yazismalar gerceklestiren yazardir. lletisimden sorumlu yazar:

. Etik kurul onay belgesi,

] Telif hakki devir formu (e-imza veya islak imzali olmalidir. Bu formda imzasi bulunanlar
diginda sonradan yazar ismi eklenemez ve yazar sirasi degistirilemez.)

. Yazar katki formu
. Cikar catismasi formu belgelerini sisteme taratip yitklemelidir.

Makalede, kitaplarda veya dergilerde daha dnce yayimlanmis alinti yazi, tablo, sekil vb. mevcutsa,
yazarlar ilgili yazi, tablo, sekil, anket ve dlcegin (gecerlilik, giivenirlik calismalari ile kullanimi igin
ozel izin, sertifika istenen anket/olgekler) telif hakki sahibinden ve yazarlarindan yazili izin almak;
izin yazisini makale ile birlikte gondermek ve bunu makalede belirtmek zorundadir. Hastalarin
kimligini aciga ¢ikarabilecek fotograflar igin hasta veya yasal temsilcisinin imzali izinleri eklenmeli
ve “YONTEM” bdluminde bu izinlerin alindigr ifade edilmelidir. Bilimsel toplantilarda sunulan
bildiler dzet seklinde daha once sunulmus ve/veya basiimis ise baslik sayfasinda mutlaka
belirtilmelidir.

Yazim Kurallan

Makaleler, ICMJE -Recommendations for the Conduct, Reporting, Editing and Publication for
Scholarly Work in Medical Journals (updated in December 2019 - http:/www.icmje.org/icmje-
recommendations.pdf ) uyarinca hazirlanmalidir. Yazarlarin CONSORT’a uygun olarak makale
hazirlamasi gerekmektedir. Orijinal arastirma calismalari igin STROBE kilavuzlari, sistematik
incelemeler ve meta-analiz igin PRISMA yonergeleri, deneysel hayvan calismalari icin ARRIVE
yonergeleri kullaniimalidir.

Tirkge makalelerde Turk Dil Kurumu'nun Tirkge Sozlugu esas alinmalidir. Ingilizce makaleler
ve Ingilizce ozetlerin, dergiye gonderilmeden once dil uzmani tarafindan degerlendiriimesi
gerekmektedir. Editor veya alan editorleri gerekli gordikleri hallerde Ingilizce makale veya
Ingilizce bzet igin redaksiyonun sertifikasini talep edebilirler.

Dzgiin Makale: Giincel ve dnemli bir konuda temel veya klinik bilgi sunan, dnceki calismalari
genigletip ilerleten veya klasik bir konuda yeni bir yaklasim getiren tiirde arastirmalardan olusur.
0zgiin makaleler 4000 kelimeyi ve kaynak sayisi 40’1 agmamalidir.

0lgu Sunumu: liging olgulari, yeni fikirleri ve teknikleri tanimlamaktadir. Sekiller, tablolar ve
kaynaklar yaziy1 agiklamaya ve desteklemeye yetecek en az sayida olmalidir. Kelime sayisi 2000'i,
kaynak sayisi 20'yi gegmemelidir.

Editoryal Yorum: Editorler Kurulu, egitim ve klinik uygulamalar konusunda uzman bir yazari belli
bir konuda bilgilendirici bir yazi yazmak veya yorum yapmak iizere davet edebilir. Kelime sayisi
1000'i, kaynak sayisi 10’u gecmemelidir.

Cagrili Derleme/Sistematik Derleme/Meta-Analiz: Sistematik derleme ve meta-analizler
dogrudan, ¢agrili derlemeler ise davet edilen yazarlar tarafindan hazirlanmaktadir. Fizyoterapi
ve rehabilitasyon bilimi ve klinik uygulamalar hakkinda olabilecek her tirlii konu igin giincel
literattril de igine alacak sekilde hazirlanmalidir. Yazarlarin o konu ile ilgili basilmis yayinlarinin
olmasi dzellikle tercih nedenidir. Kelime sayisi 6000’i, kaynak sayisi 100t gegmemelidir.

Editore Mektup: Editorler Kurulunun onayi ile yayimlanmaktadir. Mektup, dergide yayimlanmig
bir makaleye yorum niteliginde ise hangi makaleye (sayi, tarih verilerek) ithaf edildigi kaynak
olarak belirtilmelidir. Mektuba cevap, editor veya makalenin yazar (lari) tarafindan, yine dergide
yayimlanarak verilir. Mektuplarda kelime sayisi 500, kaynak sayisi bes ile sinirlidir.

Dergide yayimlanmak iizere gonderilen makaleler;

e Yazim sayfasi A4 boyutunda olacak sekilde, PC uyumlu Microsoft Word programi ile
yazilmalidir.

o “Times New Roman” yazi tipi kullanilarak 12 punto ve makalenin tim bolimleri 1,5 satir
aralikl yapilmalidir.

. Sayfanin her kenarinda en az 2,5 cm bosluk birakilmalidir.
. Sayfalar (sag alt kbsede) ve satirlar numaralandiriimalidir.

. Makalenin ana bagliklar (Giris, Yontem, Sonuglar, Tartisma, Kaynaklar) biyuk harf
kullanilarak ve koyu olarak belirtiimelidir.

e Al basliklar ise bag harf bityiik ve koyu renk olacak sekilde yazilmalidir.

. Metin icinde verilen sayisal degerlerde Tirkce makalelerde virgll (,); Ingilizce makalelerde
nokta (.) kullanilmalidir. Verilen bu sayisal degerlerde virgiil veya noktadan sonra p ve
r degerleri harig sayinin iki basamagi daha verilmeli (Ornek: 13.31 veya 15,21); p ve r
degerleri ise virgiilden/noktadan sonra iic basamak olacak sekilde yazilmalidir.

. Kisaltmalar, kelimenin ilk gectigi yerde parantez iginde verilir ve tim metin boyunca o
kisaltma kullanilir. Uluslararasi kullanilan kisaltmalar igin ‘Bilimsel Yazim Kurallan”
kaynagina bagvurulabilir.

Bashk Sayfasi

Makalenin baslig kisa fakat icerigi tanimlayici ve amagcla uyumlu olmalidir. Baslikta kisaltma
kullaniimamalidir. Makale basligi Turkce ve Ingilizce yazilmalidir. Tirkge ve Ingilizce bagliklarin
tamami bilyiik harfler ile koyu olarak yazilmalidir. Ayrica yazinin 40 karakterlik kisa bir bagligr da
Tirkge ve Ingilizce olarak baglik sayfasinda belirtilmelidir. Makalenin kelime sayisi (baslik sayfasi,
kaynaklar, tablolar, sekiller harig) yazilmalidir. Tum yazarlarin agik adlari, soyadlan (biiyik harf
ile yazilacak) ve akademik unvanlari, caligtiklari kurum, iletisim bilgileri, Open Researcher and
Contributor ID (ORCID) numaralari, calismanin yuritilldiigl kurumun veya kurumlarin acik adi
ve adresi belirtilmelidir. Her yazar icin Uist numaralandirma kullanilmaldir. lletisimden sorumlu
yazarin iletisim bilgileri ayrica sunulmaldir. Baglik sayfasi her yazarin iletisim bilgilerini, adres,
giincel e-posta adresi ve is telefon numarasini igermelidir.



Dzetler

Her makale Tiirkge ve Ingilizce ozet icermelidir.

Tiirkce Ozet ve Anahtar Kelimeler

Tiirkge dzet ayr bir sayfadan baglamali ve 250 kelimeden fazla olmamalidir. Tiirkge dzet bolimu
calismanin amacini, uygulanan yontemi, en dnemli bulgulari ve sonucu icermelidir. Ozet, “0z”
basligini tagimali ve “Amag”, “Yontem”, “Sonuglar” ve “Tartisma” alt basliklarina ayrilmalidir.
“Sonuglar” kisminda p degeri belirtilmelidir. Tirkce makale dzetlerinde ondalik sayilarda virgiil
(,) kullaniimalidir.

Anahtar kelimeler 3'ten az, 5°'ten ¢ok olmamalidir. Anahtar kelimeler “Turkiye Bilim Terimleri”
listesinden (http://www.bilimterimleri.com) secilmelidir. Bu listede heniiz yer almayan yeni bir
kavram icin liste digi kelimeler kullanilabilir. Anahtar kelimelerin her biri biyiik harf ile baglamalr;
virgil ile birbirinden ayrilmali ve alfabetik siraya gore yazilmalidir. Makale Turkge ise Ingilizce
ozet kismindaki anahtar kelimeler (keywords) Tiirkge anahtar kelimelerin alfabetik siralamasina
uygun siralanmaldir.

Ingilizce Ozet (Abstract) ve Anahtar Kelimeler (Keywords)

Ingilizce bzet ayri bir sayfadan baglamali ve 250 kelimeden fazla olmamalidir. Ingilizce tzette
ondalik sayilarda nokta (.) kullaniimalidir. Ingilizce tzet “Purpose”, “Methods”, “Results”
ve “Conclusion” alt basliklarina ayrilmalidir. Ingilizce ozet ve anahtar kelimeler, Turkce dzet
ve anahtar kelimelerin birebir aymisi olmalidir. Anahtar kelimeler “MeSH (Medical Subject
Headings)” terimlerinden segilmis olmalidir. MeSH listesinde henilz yer almamig yeni bir kavram
icin liste disi kelimeler kullanilabilir. Anahtar kelimelerin her biri biyiik harf ile baglamalr; virgiil
ile birbirinden ayrilmali ve alfabetik siraya gore yazilmalidir. Makale Ingilizce ise Ingilizce anahtar
kelimelerin (keywords) alfabetik siralamasina gore, Tirkce anahtar kelimeler siralanacaktir.
Arastirma Makalesinin Bolumleri

Makale metni Turkge makalelerde “Girig”, “Yontem”, “Sonuglar” ve “Tartisma” bolimlerinden
olusur. Ingilizce makalelerde ise “Introduction”, “Methods”, “Results” ve “Discussion” bolimleri
yer alir. Metin icinde bes defadan fazla tekrar eden ifadeler icin standart kisaltmalar kullanilabilir.
Kisaltmanin agiklamasi metinde ilk gectigi yerde belirtilmelidir.

Girig

Calisma konusuyla ilgili dnceki yayinlardan elde edilen temel bilgilerin dzetini icermelidir.
Calismanin yapiimasindaki gereklilik ve amag kisaca belirtiimelidir.

Yontem

Calismadaki Klinik, teknik veya deneysel yontemler acikca belirtilmelidir. Yontem icin uygun
kaynaklar verilmelidir. Bu bolumde yazarlar, insanlar izerinde yapmis olduklari calismalari
Helsinki Bildirgesi prensiplerine uygun olarak yirittiklerini, ilgili etik kuruldan onay aldiklarini
(etik kurulun ad, tarih ve protokol numarasi yazilmalidir) ve katilimcilardan bilgilendirilmis onam
alindigini belirtmek zorundadir. Yontem bolimil “Istatistiksel analiz” alt baglgini icermelidir.
Calismada hayvan ogesi kullanilmis ise yazarlar, Guide for the Care and Use of Laboratory
Animals (http://www.nap.edu/catalog/5140.html) prensipleri dogrultusunda hayvan haklarini
koruduklarini ve ilgili etik kuruldan onay aldiklarini belirtmek zorundadirlar. Katilimcilarin
kimligini agiga cikarabilecek fotograflar icin yayin onayi alindigina yonelik bir ifade bu bolimde
yer almalidir.

Istatistiksel analiz icin herhangi bir istatistik programi kullaniimis ise kullanilan yaziim
programinin adi, sirim numarasi, yer, tarih ve firma bilgileri yazilmalidir. Istatistiksel analiz
yontemleri ve orneklem buyikluginin hesaplanmasi ile ilgili bilgiler gerekgeleri ile birlikte
sunulmali, gerektiginde kaynaklarla desteklenmelidir.

Sonuclar

Sonuglar sayisal verilere dayanmayan herhangi bir yorum icermemelidir. Tablolarda sunulan
verilerin, metin iginde tekrar edilmesinden kaginiimali, en dnemli sonuglar vurgulanmalidir.

Tartisma

Tartisma, calismada elde edilen en dnemli sonuglara ait bilgiler ile baglamaldir. Calismadan
elde edilen sonuglar yorumlanmali ve onceki calismalarin sonuglari ile iligkilendirilmelidir.
Tartismada calismanin kisithliklar, literatiire ve klinik uygulamalara olan katkisi belirtilmelidir.
“Sonuglar” bolimiinde ve tablolarda yer alan bulgularin, detaylari ile tartisma bolimunde tekrar
edilmesinden kaginilmalidir. Aragtirmada elde edilmeyen veriler tartigiimamalidir.

Asagidaki basliklar tarhigma kismindan sonra agiklamalariyla beraber eklenmelidir:
. Destekleyen Kurulug: Destekleyen kuruluglar varsa belirtilmelidir.
e (ikar Catismasi: Cikar catismasi varsa belirtilmelidir.

. Yazar Katkilari: Yazarlarin makaleye yonelik katkilari belirtilmelidir. Katkilar fikir/kavram,
tasarim, denetleme/ danismanlik, kaynaklar ve fon saglama, materyaller, veri toplama
ve/veya isleme, analiz ve/ veya yorumlama, literatir taramasi, makale yazimi, elestirel
inceleme bagliklari altinda toplanmalidir.

e Agiklamalar: Yazi bzet ve/veya bildiri seklinde daha dnce sunulmus ise, sunuldugu bilimsel
toplanti, sunum yeri, tarihi ve basilmigsa basimi yapilan yayin organina iligkin bilgiler
“Aciklamalar” kisminda belirtiimelidir.

. Tesekkiir: Yazar olma kriterlerini karsilamayan ancak arastirma sirasinda destek saglayan
(makaleyi okuma, yazma, teknik destek, dil ve istatistik destegi vb.) bireylere ve/
veya kuruluglara iliskin bilgiler olabildigince kisa ve 6z bir sekilde “Tesekkur” kisminda
belirtilmelidir.

Kaynaklar

Kaynaklar makale ana metinden hemen sonra yer almalidir. Kaynaklar metinde gegis sirasina gore,

cumle sonunda (noktadan dnce), Arabik rakamlarla, parantez igine alinarak numaralandiriimalidir

[Ornek: ....... meydana geldigi bulunmustur (21).]. Kaynak sayisinin 40"t asmamasina ve 10

yildan eski tarihli kaynak kullaniminin toplam kaynak sayisinin % 15’ini gegmemesine ozen

gosterilmelidir. Gerekmedikce kitaplarin, web sayfalarinin, yayinlanmamis gozlem ve kisisel
gorusmelerin kaynak olarak kullanimindan kaginilmalidir. Birden ¢ok kaynaga atif varsa kaynaklar
arasina virgiil konulmali ve virgiilden dnce ya da sonra bogluk birakilimamalidir. Ornek olarak

(3,7,15-19) verilebilir; burada “15-19”, 15. kaynaktan 19. kaynaga kadar olan bes yayini

kapsamaktadir. Ana metin iginde isim belirtilerek referans gosterilmesi gerektiginde, makalenin

yazim dili Ingilizce ise “Yazar adi et al.” (Ornek: Burtin et al.); makalenin yazim dili Turkge ise

“Yazar adi ve dig.” (Ornek: Burtin ve dig.) seklinde yaziimalidir.

Dergi adlari Index Medicus’a gore kisaltilmis olarak sunulmaldir. Standart dergide yayinlanmis
bir makalede, yazar sayisi 6 ve daha az ise tim yazarlarin adi yazilmalidir. Yazar sayisi 6’dan ¢ok
ise, ilk 6 yazar yazilmali, diger yazarlar Turkce makaleler icin “ve dig.”, Ingilizce makaleler icin
“et al.” olarak belirtiimelidir. Endnote, Mendeley gibi program kullanacak yazarlar programlarin
icerisinde bulunan “VANCOUVER” stilini kullanmalidir. Vancouver stilinde verilen bir referansta
mutlaka olmasi gereken bilgiler asagida belirtilmistir: - Yazar(lar) ad(lan), - Makale ad, - Dergi
adi (Index Medicus'a gore kisaltilmig), - Basim yili, - Dergi volimu ve sayisi, - Sayfa araligi
(Ornek:10-5).

Kaynak yazim drnekleri asagidaki gibidir:

o Makaleler; Burtin C, Saey D, Saglam M, Langer D, Gosselink R, Janssens W, et al.
Effectiveness of exercise training in patients with COPD: the role of muscle fatigue. Eur
Respir J. 2012;40(2):338-44.

. Dergi il: inde yayimi. lar; Hielk T, Hadders Algra M. Motor and cognitive
outcome after specific early Iesmns of the brain-a systematic review. Dev Med Child
Neurol. 2016;58(Suppl 4):46-52.

. Kitap; Murtagh J. John Murtagh’s general practice. 4th ed. Sydney: McGraw-Hill Australia
Pty Ltd; 2007.

] Kitap bolumi; Cerulli G. Treatment of athletic injuries: what we have learned in 50 years. In:
Doral MN, Tandogan RN, Mann G, Verdonk R, eds. Sports injuries. Prevention, diagnosis,
treatment and rehabilitation. Berlin: Springer-Verlag; 2012: p. 15-9.

. Kongre Bildirisi; Callaghan MJ, Guney H, Bailey D, Reeves N, Kosolovska K, Maganaris
K, et al. The effect of a patellar brace on patella position using weight bearing magnetic
resonance imaging. 2014 World Congress of Osteoarthritis Research Society International,
April 24-27, 2014, Paris. Osteoartr Cartilage; 2014;22(Suppl):S55.

. Web sayfasi; Diabetes Australia. Gestational diabetes [Internet]. Canberra (AU): Diabetes
Australia; 2015 [updated 2015; cited 2017 Nov 23]. Available from: https://www.
diabetesaustralia.com.au/gestational-diabetes.

Tablolar

Tablolar, Microsoft Word dosyasi formatinda hazirlanmali, her biri ayr sayfalarda olacak sekilde
makalenin sonunda yer almali ve ana metinde gectikleri siraya gore numaralandinimalidir.
Toplam tablo ve sekil sayisi en fazla 6 olmalidir. Tablolarda her siitun baghgina kisa bir baslk
yazilmalidir. Tablolarin sutunlarinda her kelimenin ilk harfi bilyilk olmalidir. Tablo numara ve
bagligi tablonun st kisminda yer almali; tablo numarasi koyu renk ile yazilmali, tablo basligindan
nokta (.) ile ayriimalidir (Ornek: Tablo 1. Katiimcilarin Sosyodemografik Ozellikleri). Tablolarda
dikey cizgi kullanilmamali sadece ilk satir Ustiinde, altinda ve son satirin altinda yatay cizgiler
olmalidir. Tabloda yer alan p degerleri *, ** ile gosterilmelidir. Notlar ve tabloda kullanilan
kisaltmalarin agiklamalari tablonun alt kisminda yazilmahdir. Kisaltmalarin agiklamasinin
yaziminda once kisaltma yazilmali, iki nokta Ust Uste (:) isaretinden sonra kisaltmanin agik
hali yazilmalidir. Kisaltmalar birbirinden virgil ile ayrilmalidir. Tabloda kullanilan degiskenlerin
birimleri parantez iginde belirtilmelidir. Belirli bir araligi kapsayan birimler aralik dilimi ile sayisal
olarak ifade edilmelidir. Tabloda verilen ondalik sayilarda, Turkce makalelerde virgill (,); Ingilizce
makalelerde nokta (.) kullanilmalidir. Tablolarda verilen ondalik sayilarda virgil veya noktadan
sonra iki basamak yazilmalidir (Ornek: 31,12 veya 20.10). Ortalama, yiizde ve ortanca degerleri
digindaki degerler (p, r, vb.) virgilden/noktadan sonra U¢ basamak olarak yazilmalidir. Tablo
ornegi asagida bulunmaktadir.

Tablo 1. Gruplarin Bilgi Testi Sonuglar

Bilgi Testi TU Grubu SH Grubu TU-SH Grubu

(n=20) (n=20) (n=20) t ps
On Test 60,50+13,17  69,05+14,11  67,14+1454 0,002 0,051
Son Test 83,00+14,18  73,50+9,33 83,33+10,17 0,002 0,001

*p<0,05. SKruskal Wallis Analizi. TU: Teorik/uygulamali ders grubu, SH: Simle hasta grubu,
TU-SH: Teorik/uygulamali ders ve simille hasta grubu.

Sekiller

Sekil bagliklari tablolardan sonra ayri bir sayfada yer almalidir. Sekiller ise ayri bir dosya olarak
JPEG, TIFF, PNG formatinda yuksek kalitede yilklenmelidir. Makale icinde kullanilan fotograflar
net olmalidir. Fotograf ve sekiller metin icinde gegis sirasina gore numaralandiriimalidir. Yazarlar,
insan ogesinin bulundugu fotograflarda, kisiden yazili izin ve kimligini gizleyecek dnlemler
almalidirlar. Izin metni makale ile birlikte dergiye gonderilmelidir. “YONTEM” balumunin ilk
paragrafinda yayin onayi alindigina dair bilgi verilmelidir.

Makale Gonderme Formati

Makaleler Microsoft Office Word dosyasi formatinda hem yazar isimleri olan hem de yazar
isimleri icermeyen iki kopya seklide DergiPark (http://dergipark.gov.tr/tjpr) sistemine kullanici
olarak kayit olunduktan sonra yiiklenecektir. Yazar isimlerinin bulunmadigi Word dosyasinda adi
gecen tiim kurumlarin (etik kurul onayin alindigi kurum da dahil olmak tizere) “X” ile kapatiimasi
gerekmektedir.

Makale Degerlendirme Siireci: Derginin yayin siireci, Uluslararasi Tibbi Dergi Editorleri Komitesi
(ICMJE), Duinya Tibbi Dergi Editorleri Birligi (WAME), Bilim Editorleri Konseyi (CSE), Yayin Etigi
Komitesi (COPE), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi Standartlari Organizasyonu
(NISO) kilavuzlari ile uyumludur. Yazar makalenin degerlendirme siirecini DergiPark (http://
dergipark.gov.tr/tipr) sisteminden takip edebilmektedir. Dergiye gonderilen yazilar ilk olarak,
teknik editor tarafindan yazinin dergi yonergelerine uygunlugu agisindan degerlendirilecektir.
Derginin yonergelerine uymayan yazilar, teknik dizeltme talepleriyle birlikte yazara tekrar
gonderilecektir. Makaleler ilgili alanda uzman en az iki dig hakem tarafindan degerlendirmeye
tabi tutulacak ve hakem raporlari, iletisimden sorumlu yazara bildirilecektir. Revizyon gerektiren
makalelerde yazarin hakem yorumlarini birebir yanitlamasi ve makalenin revize edilmis
versiyonunu yilklemesi gerekir. Bu siireg, yayin kurulu makaleye onay verene kadar tekrarlanir.

Telif Hakki

Dergimizde yayinlanan yazilarin tum telif haklari Tirkiye Fizyoterapistler Dernegi’ne aittir.
Sorumluluk Reddi

Turk Fizyoterapi ve Rehabilitasyon Dergisi'nde yayimlanan vyazilardaki ifadeler veya
gorugler, editorlerin, yayin kurulunun veya yayincinin goruslerini degil yazarlarin goruslerini
yansitmaktadir. Editorler, yayin kurulu ve yayinci bu tir materyaller igin herhangi bir sorumluluk
veya yukumlilluk kabul etmemektedir. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.



Instructions for Authors

Turkish Journal of Physiotherapy and Rehabilitation is the official journal of the Turkish
Physiotherapy Association. Turkish Journal of Physiotherapy and Rehabilitation is open-access,
free, impartial, and employs a double-blind peer-review process published electronically and in
print. It is published three times a year, in April, August, and December, in Turkish and English.
The manuscripts submitted in English will be given priority in the publication process. We are
pleased to receive articles reporting original scientific research, invited reviews, systematic
reviews or meta-analyses, rare case studies, and letters to the editor.

The journal aims to publish original studies of the highest scientific, ethical, and clinical value on
physiotherapy and rehabilitation. Submission of an article implies that the work described has
not been published previously, that it is not under consideration for publication elsewhere, that
it is not having commercial concerns. The publication of an article is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that,
if accepted, it will not be published elsewhere in the same form, in Turkish, English or any other
language. The journal adopts the principle of originality, which is the most important criterion
for an article with high scientific quality and citation potential to be accepted for publication.
The editorial rules of the journal are based on the guidelines published by Uniform Requirements
for Manuscripts Submitted to Biomedical Journals - International Committee of Medical
Journal Editors (http://www.icmje.org) and Committee on Publication Ethics (COPE) (https:/
publicationethics.org).

Turkish Journal of Physiotherapy and Rehabilitation (Turk J Physiother Rehabil) publishes

articles from all over the world and gives priority to articles with the following characteristics:

] Original studies that address important research questions that will have an impact on
physiotherapy and rehabilitation practices and test hypotheses with a strong method and
research design

. Laboratory-based studies that can be the basis for clinical or field applications

. Studies that can help facilitate and improve decision-making in rehabilitation practices,
policies, education, or research.

ETHICAL RESPONSIBILITY
Editorial Board

Editors have ethical duties and responsibilities based on the “COPE Code of Conduct and Best

Practice Guidelines for Journal Editors” and “COPE Best Practice Guidelines for Journal Editors”

published by the Committee on Publication Ethics (COPE) as open access. Editors:

. Every article published in the journal is published by journal publication policies and
international standards,

] To improve the quality, originality, and readability of the journal,

e Toconduct processes transparently without compromising intellectual property rights and
ethical standards,

. To complete the impartial and independent evaluation processes of the articles, they are
responsible for taking precautions against conflicts of interest that may arise between the
authors, reviewers, and third parties.

Editors make positive or negative decisions based on the importance, original value, and validity,
clarity of the narrative, and the journal’s goals and objectives. They apply the “Blind Peer-
Review and Evaluation Process” policies included in the publication policies of the journal. In
this context, the editors ensure that the evaluation process of each study is completed in a fair,
impartial, and timely manner without conflict of interest.

An independent external editor may be invited to manage the evaluation processes of the articles
in which the editorial board members are the authors.

Reviewers

Manuscripts submitted to the Turkish Journal of Physiotherapy and Rehabilitation go through
a double-blind peer-review process. To ensure an unbiased review process, each submission is
reviewed by at least two independent reviewers who are experts in their fields. The reviewers are
obliged to keep the information about the article confidential. In case of a conflict of interest, the
reviewers notify the Turkish Journal of Physiotherapy and Rehabilitation.

The reviewers cannot use the article sent to them for any purpose until the evaluation process
is completed and it is published. Reviewers should use kind and constructive language while
evaluating the article and avoid bad comments and expressions. The reviewers are responsible
for evaluating the article on time and by paying attention to the ethical rules.

Authors

The scientific content of the manuscripts and their compliance with ethical principles are under
the responsibility of the author(s). The ethics committee must approve research protocols of
experimental and clinical studies and case reports following international agreements (World
Medical Association Declaration of Helsinki “Ethical Principles for Medical Research Involving
Human Subjects” www.wma.net). The journal accepts manuscripts which; have been approved
by the relevant Ethical Committees and are by ethical principles stated in the Declaration of
Helsinki. The authors must state that they conducted the study according to the abovementioned
principles in the “METHOD” section for studies conducted on human subjects. They also must
express ethical committee approval and obtain “informed consent forms” from volunteers
who participated in the study. Authors should document informed consent or consent forms
of patients or participants when necessary. Information about the approval of the volunteers,
the name of the ethics committee, and the ethics committee approval number should also
be stated in the “METHOD” section of the manuscript. For studies that do not require ethics
committee approval, letter of an exemption from the ethics committee in accordance with the
design and content of the study or an informative statement written by the responsible author
(for meta-analysis, systematic review, or invited review) should be uploaded to the system.
In studies involving “animals,” the author(s) should state in the “Methods” section that they
have protected the rights of the animals by the principles of “Guide for the Care and Use of
Laboratory Animals” (http://www.nap.edu/catalog/5140.html) and obtained approval from the
relevant Ethical Committees.

Each person listed as an author must meet the following 4 criteria for authorship recommended
by the International Committee of Medical Journal Editors (ICMJE-www.icmije.org:

. Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND

o Drafting the work or revising it critically for important intellectual content; AND
. Final approval of the version to be published; AND

. Agreement to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved.

The scientific content of the articles and their compliance with ethical principles are the
responsibility of the authors. All studies must be checked by a licensed plagiarism detection
software (iThenticate/Turnitin etc., by CrossCheck) and uploaded to the system as a
supplementary document at the time of application.

The similarity rate in the content of the article should not be over 20% and should not have any
similarity with the previous works of the authors except for the references, table, and figure
contents. Articles with a more than 20% similarity rate are rejected without being sent to the
referee. In case of suspected or detected plagiarism, citation manipulation, and data forgery/
fabrication, the editorial board will follow the COPE guidelines and act accordingly.

The corresponding author carries out all kinds of correspondence from the presentation stage
to the printing of the article. The corresponding author should scan and upload the following
documents to the system.

. Ethics committee approval form,

] Copyright transfer form (must be e-signed or original signed. Another author’s name
cannot be added later, and the order of authors cannot be changed, except for those whose
signatures are on this form.)

. Author contribution form
. Conflict of interest form
. Publication rights agreement form

Suppose there are cited articles, tables, and figures previously published in articles, books, or
journals. In that case, the authors must obtain written permission from the copyright holder for
the table, figure, survey, and scale (validity, reliability studies and special permission for its use,
certificate/scales), send the permission letter together with the article, and indicate this in the
article. In addition, the signed permission of the patient or his legal representative should be
attached for the photographs that may reveal the identity of the patient, and it should be stated in
the “METHOD” section. Finally, if the papers are presented in scientific meetings and presented
and/or published in the abstracts book, authors must be stated on the title page.

Instructions for Authors

Articles should be prepared following ICMJE -Recommendations for the Conduct, Reporting,
Editing, and Publication for Scholarly Work in Medical Journals (updated in December 2019 -
http://www.icmje.org/icmje recommendations.pdf). In addition, authors are required to prepare
an article in accordance with the Consolidated Standards of Reporting Trials (CONSORT)
Statement. Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
Statement should be used for original research studies, Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statement should be used for systematic reviews and
meta-analysis, and Animal Research: Reporting of In Vivo Experiments (ARRIVE) Statement for
experimental animal studies.

Turkish dictionary of Turkish Language Institution should be considered in Turkish manuscripts.
A native speaker should edit the manuscripts and abstracts in English before being submitted
to the journal. Editors or field editors may request proofreading for English articles or English
abstracts if they deem necessary.

Original Article: It consists of research that provides basic or clinical information on a current
and essential topic, extends, and advances previous studies, or introduces a new approach to
a classic topic. Original articles should not exceed 4000 words, and the number of references
should not exceed 40.

Case Report: It describes interesting cases, novel ideas, and techniques. Figures, tables, and
references should be as minimal as possible to explain and support the text. The number of
words should not exceed 2000, and the number of references should not exceed 20.

Editorial Comment: The Editorial Board may invite an author who is an expert in education and
clinical practice to write an informative article or comment on a particular subject. The number of
words should not exceed 1000, and the number of references should not exceed 10.

Invited R /Systematic Review/Meta: ysis: Systematic reviews and meta-analyses
are prepared directly, while invited authors prepare invited reviews. They should also include
the current literature for any subject about physiotherapy and rehabilitation science and clinical
applications. It is especially preferred that the authors have published publications on that
subject. The number of words should not exceed 6000, and the number of references should
not exceed 100.

Editorial Letter: It is published with the approval of the Editorial Board. If the letter is a
commentary on an article published in the journal, it should be stated as the source to which
article (number, date) it is dedicated. The answer to the letter is given by the editor or the
author(s) of the article, again by publishing it in the journal. The number of words in the letters
is limited to 500, and the number of references is limited to five.

Articles submitted for publication in the journal;

. The writing page should be A4 size, with a PC-compatible Microsoft Word program.

o “Times New Roman” font with a 12-font size should be used, and all parts of the article
should be written with 1.5 line spacing.

. At least 2.5 cm of space should be left on each side of the page.
. Pages (bottom right corner) and lines should be numbered.

o The main headings of the article (Introduction, Method, Results, Discussion, and
References) should be written in capital letters and in bold.

o Sub-headings should begin with a capital letter as a sentence case and bold.

. In the numerical values given in the text, a comma (,) should be used in Turkish articles
and a period (.) in English articles. In these numerical values given, two more digits of the
number should be given after the comma or period, excluding p and r values (Example:
13.31 or 15.21); the p and r values should be written as three digits after the comma/
period.

. Abbreviations are given in parentheses at the first occurrence of the word, and that
abbreviation is used throughout the text. Reference can be made to the scientific spelling
rules for internationally used abbreviations.

Title Page

The title of the manuscript should be brief but descriptive for the content and compatible with
the purpose. Article title should be written in Turkish and English. The Turkish and English titles
should be written in bold with capital letters. Besides, a short running title (not exceeding 40
characters) should be specified both in Turkish and English on the title page. The number of
words (excluding title page, references, tables, and figures) of the article should be written.
Full names, surnames (written in a capital letter), academic titles, institutions, and digital
identifiers Open Researcher and Contributor ID (ORCID) of the authors, full name and address
of the clinic, department, institute, hospital, or university which the study was conducted at




should be declared using superscript numbers for each author. The contact information of the
corresponding author should also be specified. The title page should include each author’s
contact information, address, current e-mail address, and business phone number.

Abstracts
Each manuscript should include both Turkish and English abstracts.
Turkish Abstract and Keywords

The Turkish abstract should begin from a separate page and not exceed 250 words. The Turkish
summary section should include the purpose of the study, the methods, the primary findings,
and the result. The abstract should be titled “0z” and divided into subheadings of “Purpose,”
“Methods,” “Results,” and “Conclusion.” The p-value must be specified in the “Results” section.
A comma (,) should be used in decimal numbers in Turkish article summaries.

The number of keywords should not be less than 3 or more than 5. Keywords should be selected
from the “Turkey Science Terms” list (http://www.bilimterimleri.com). The out-of-list terms may
be used for a new concept. Each keyword begins with an uppercase letter, separated by a comma
and written in alphabetical order. If the article is in Turkish, the keywords in the English abstract
should be written in the alphabetical order of the Turkish keywords.

English Abstract and Keywords:

The English abstract should begin on a separate page and not exceed 250 words. A period (.)
should be used in decimal numbers in the English summary. English abstract must be divided
into subheadings of “Purpose,” “Methods,” “Results,” and “Conclusion.” The English abstract
and keywords should be the same as the Turkish abstract and keywords. Keywords should be
selected from “MeSH (Medical Subject Headings)” terms. The out-of-list terms may be used for
a new concept that has not taken place in MeSH yet. Each keyword begins with an uppercase
letter, separated by a comma and written in alphabetical order. If the article is in English, the
keywords in the Turkish abstract should be sorted according to the alphabetical order of the
English keywords.

Sections of the Original Research Articles

The sections of Turkish Article consist of “Giris”, “Yontem”, “Sonuglar” and “Tartisma”. In
English articles, there are “Introduction,” “Methods,” “Results,” and “Discussion” sections.
Abbreviations can be used for the expressions repeated more than five times in the manuscript.
The explanation of the abbreviation should be stated in the first place in the text.

Introduction

The introduction should summarize the basic knowledge obtained from previous studies related
to the study topic. The rationale and purpose of the study should be described briefly.

Methods

The clinical, technical, or experimental methods in the study should be clearly stated.
Appropriate references should be given for the method. In this section, the authors must state
that they carried out their studies on humans in accordance with the principles of the Declaration
of Helsinki, that they received approval from the relevant ethics committee (name of the ethics
committee, date, and protocol number should be written) and informed consent was obtained.
The method section should include the subtitle as “Statistical analysis.” If an animal is used in
the study, the authors should state that they protect animal rights in line with the principles of
the Guide for the Care and Use of Laboratory Animals (http://www.nap.edu/catalog/5140.html)
and have obtained approval from the relevant ethics committee. A statement that publication
approval has been obtained for photographs that may reveal the identity of the participants
should be included in this section.

If any statistical program is used, the name of the software program, version number, location,
date and company information should be written. Information on statistical analysis methods
and the calculation of sample size should be presented and supported with references when
necessary.

Results

The results should not contain any interpretation that is not based on numerical data. In the text,
repetition of the data presented in the tables should be avoided, and the most important results
should be emphasized.

Discussion

The discussion should begin with information on the most important results obtained in the
study. Results from the study should be interpreted and correlated with the results of previous
studies. In the discussion, the limitations of the study, its contribution to the literature, and
clinical practice should be stated. It should be avoided to repeat the findings in the “Results”
section and the tables with their details in the discussion section. Data not obtained in the study
should not be discussed.

The following titles should be added after the discussion section with their explanations:
. Sources of Support: If there are supporting organizations, it should be specified.
. Conflict of Interest: It should be stated if there is a conflict of interest.

. Author Contributions: Authors’ contributions to the article should be stated. Contributions
should be gathered under the headings of idea/concept, design, supervision/consulting,
resources and funding, materials, data collection and/or processing, analysis and/or
interpretation, literature review, article writing, critical review.

] Explanations: If the article has been presented in the form of an abstract and/or a
conference proceeding before, information about the scientific meeting, place, and
date of the presentation, and if published, the publication organ should be stated in the
“Explanations” section.

o Acknowledgement: Information about individuals and/or organizations that do not meet
the criteria for being an author but provided support during the research (reading the
article, writing, technical support, language, and statistical support, etc.) should be stated
in the “Acknowledgements” section as briefly and concisely as possible.

References

References should be placed after the main text. References should be numbered in the order of
occurrence in the text, at the end of the sentence (before the point), with Arabic numerals, and
in parentheses [Example: ....... it was found (21).]. The number of references should not exceed
40, and the use of references older than ten years should not exceed 15% of the total number
of references. Unless necessary, the use of books, web pages, unpublished observations, and
personal interviews as references should be avoided. If more than one reference is cited, a
comma should be placed between them, and no spaces should be left before or after the comma.
An example (3,7,15-19) can be given; “15-19” covers five publications from reference 15 to
reference 19. If the article is in English, the references that the name will indicate in the text
should be specified as “Author’s name et al.” (Example: Burtin et al.); if the text is in Turkish,
the references that the name will indicate in the text should be specified as “Yazar adi ve dig.”
(Example: Burtin ve dig.).

Journal names should be presented in abbreviated form as in Index Medicus. All authors should
be written if the number of authors is six or less in the standard journal. If the number of authors

is more than 6, the first six authors should be written, and the other authors should be specified
as “ve dig.” for Turkish articles and “et al.” for English articles. Authors who will use programs
such as Endnote, Mendeley should use the “VANCOUVER” style. The information that must be
included in a reference given in Vancouver style is as follows:

- Author(s) name(s), - Article title, - Journal name (abbreviated as in Index Medicus), -
Publication year, - Journal volume and issue, - Page range (Example:10-5).

Reference writing examples are as follows:

. Article; Burtin C, Saey D, Saglam M, Langer D, Gosselink R, Janssens W, et al.
Effectiveness of exercise training in patients with COPD: the role of muscle fatigue. Eur
Respir J. 2012;40(2):338-44.

. Studies published as a supplement of the journal; Hielkema T, Hadders Algra M. Motor and
cognitive outcome after specific early lesions of the brain-a systematic review. Dev Med
Child Neurol. 2016;58(Suppl 4):46-52.

. Book; Murtagh J. John Murtagh’s general practice. 4th ed. Sydney: McGraw-Hill Australia
Pty Ltd; 2007.

. Book Section; Cerulli G. Treatment of athletic injuries: what we have learned in 50 years. In:
Doral MN, Tandogan RN, Mann G, Verdonk R, eds. Sports injuries. Prevention, diagnosis,
treatment and rehabilitation. Berlin: Springer-Verlag; 2012: p. 15-9.

. Congress Papers; Callaghan MJ, Guney H, Bailey D, Reeves N, Kosolovska K, Maganaris
K, et al. The effect of a patellar brace on patella position using weight bearing magnetic
resonance imaging. 2014 World Congress of Osteoarthritis Research Society International,
April 24-27, 2014, Paris. Osteoartr Cartilage; 2014;22(Suppl):S55.

. Web pager; Diabetes Australia. Gestational diabetes [Internet]. Canberra (AU): Diabetes
Australia; 2015 [updated 2015; cited 2017 Nov 23]. Available from: https://www.
diabetesaustralia.com.au/gestational-diabetes.

Tables

Tables should be prepared in Microsoft Word file format, placed at the end of the article on
separate pages, and numbered according to the order in which they occur in the main text.
The total number of tables and figures should be at most 6. A short title should be written
for each column heading in the tables. The first letter of each word in table columns must be
capital. Table number and title should be at the top of the table; “table” should be written in bold,
separated from the table title by (.) (Example: Table 1. Sociodemographic Characteristics of
the Participants). Vertical lines should not be used in tables, and only horizontal lines should be
used above and below the first line and below the last line of the table. The p values in the table
should be indicated with *, **. Notes and explanations of abbreviations used in the table should
be written at the bottom of the table. While writing the explanation of the abbreviations, the
abbreviation should be written first, and the open version of the abbreviation should be written
after the colon (:) sign. Abbreviations should be separated by commas. The units of the variables
used in the table should be specified in parentheses. Units covering a certain range should be
expressed numerically by the range segment. In decimal numbers given in tables, comma (,)
in Turkish articles; point (.) in English articles should be used. In the decimal numbers given in
the tables, two digits should be written after the comma or the point (Example: 31,12 or 20.10).
Values other than a mean, percent, and median values (p, r, etc.) should be written as three digits
after the comma/point (Please see the example table below).

Table 1. Knowledge Test Results of the Groups

Group TP Group SP Group TP-SP
Knowl Test
nowledge Test ——  >0) (n=20) (n=20) t pe
Pre Test 60.50+13.17  69.05+14.11 67.14+14.54  0.002 0.051
Post Test 83.00+14.18  73.50:9.33 83.33+10.17  0.002 0.001

*p<0,05. SKruskal Wallis Analysis. TP: Theoretical/practical course group, SP: Simulated patient
group, TP-SP: Theoretical/practical course, and simulated patient group.

Figures

A list of figures should be placed on a page after the list of tables. The authors are expected to
submit good quality figure(s) in JPEG, TIFF, or PNG versions as separate files. The photographs
used in the manuscript should be clear. The photographs and figures should be numbered in
the order in which they are referenced. If the manuscript involves humans, written consent of
the participants should be collected, and precautions should be taken to disguise individuals’
identities. The text of the consent form should be sent to the journal with the manuscript. It
should be indicated in the first paragraph of the “METHOD” section that the written consent was
collected from the participants.

Manuscript Submission

Two copies of the manuscript should be prepared for submission as Word files. One file must
have all author details included, and the other must be anonymized. Both versions should
include the title, abstract, body, and references. All institutions mentioned in the anonymous file
(including the institution where the ethics committee approval was obtained) must be written as
“X.” Both copies will be uploaded (after registering as a user) in the DergiPark (http:/dergipark.
gov.tr/tjpr) system.

Peer Review Process: The editorial and publication process of the journal is shaped following the
guidelines of the International Committee of Medical Journal Editors (ICMJE), World Association
of Medical Journal Editors (WAME), Council of Science Editors (CSE), Committee on Publication
Ethics (COPE), European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The author(s) will be able to follow the evaluation process of
the article from the DergiPark system (http://dergipark.gov.tr/tjpr). Manuscripts submitted to
the journal will first go through a technical evaluation process where the editorial office staff
will ensure that the manuscript has been prepared and submitted following the journal’s
guidelines. Submissions that do not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests. The articles will be evaluated by at least
two external referees who are experts in the relevant field, and the referee reports will be sent
to the corresponding author. If a revision is required, the author should respond to all referee
comments and upload the revised version of the manuscript. This process will be repeated until
the editorial board approves the manuscript.

Copyrights

Copyrights of all published articles will be held by the publisher: Turkish Physiotherapy
Association.

Disclaimer

The information, opinions, and views presented in the Turkish Journal of Physiotherapy and
Rehabilitation reflect the views of the authors and contributors of the articles and not of the
editors, the editorial board, or the publisher. The editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materials. The final responsibility regarding the
published content rests with the authors.
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EDITORDEN

Degerli Okurlar,

Dergimizin Nisan 2022 sayisinda birbirinden degerli 11 arastirma makalesi
ile bir vaka raporunu sizlere sunuyoruz. Bu makalelerden (cii egitim alaninda
olup ikisi dogrudan fizyoterapi 6grencilerine yoneliktir. Egitimi devam eden
ogrencilerde issizlik kaygisi, farkli egitim modellerinin fiziksel aktivite tzerine
etkileri ve o6grencilerde tiikenmislik, bu makalelerde ele alinan konulardir.
Bu sayida yayimlanan arastirma makalelerinde incelenen diger konular:
akademisyenlerde temporomandibular disfonksiyon, lenfédem hastalarinda
kinezyofobi ve fiziksel performans, trombositten zengin plazma tedavisi ile
erken egzersiz, Chevron osteotomisi sonrasi fonksiyonellik, serebral palsi’li
cocugu olan annelerin agri durumu, serebral palsi'de ¢igneme performansi ile
yasam alani degerlendirmesinde ve klinik karar vermede kullanilan iki farkli
yéntemin giivenirlik ve gecerligidir. Norofibromatosizte kaba motor fonksiyon
degerlendirmesi konulu makale de bu sayida yayimlanmis bir vaka raporudur.

Dergimiz kanita dayali calismalara 6zellikle 6nem vermekte ve randomize
kontrolli kér calismalari yayim kurallari kapsaminda kurulusundan beri
yayimlamak ve her seferinde bunu biraz daha yukariya tasimak misyonu
ile hareket etmektedir. Bunu giincel arastirma-gelistirme yaklasimlari
kapsaminda daha da arttirmak icin yeni yazim yoénergelerimizi sizler ile
paylastik. Nisan 2022 sayisi yazarlarimiz tarafindan yeni yazim yénergelerine
gore hazirlanmistir. Dolayisiyla, yeni ylizimiiz ile sizlerin karsisina ve begenisine
cikmak bizi ziyadesiyle heyecanlandirmaktadir. Emegi gecen yazarlarimiza,
Editorlerimize, siireci hizlandirmak veya yola koymak amaciyla ara ara Editor
Yardimaisi olarak devreye giren Teknik Editorlerimize, istatistik Editérlerimize,
Yazim ve Dil Edit6rlerimize siikranlarimizi sevgi ve saygiyla sunariz.

Bu konuda 2021- 2024 Dénemi Editéri olarak vermek istedigimiz bir diger
mesaj sudur: 1974 yilinda, yilda d¢ sayl ve alti makale ile yayin hayatina
baslayan ve bugiin diizenli olarak her sayisinda 10-12 makale yayimlayan
Dergimiz, Tirkiye Fizyoterapistler Dernegi’nin resmi yayin organidir. Basindan
beri &zen ve oOzveri ile destek aldigimiz Dernegimiz, dernek (yelerimiz
tarafindan desteklenmektedir. Ulusal yazarlar tarafindan zaten bilinmekte olan
bu durumu, yabanci aday yazarlardan gelen pek cok mesaj dolayisiyla bir kez
daha bu sayfadan da duyurmak istedik.

Bu saymnin 6nemli ve anlamli bir 6zelligini daha sizlerle paylasmak isteriz.
Noromuskiiler Hastaliklar Arastirma Derneginin 24-26 Eylil 2021 tarihleri
arasinda diizenledigi V. N6romuskiiler Hastaliklar Kongresi'nin sunum 6zetlerini
yayimlamaktayiz. Néromuskiler hastaliklarin tedavi ve rehabilitasyonunda
glincel fizyoterapi ve rehabilitasyon yaklasimlarinin ne denli genis bir yelpaze
icinde oldugu, kongre programindan ve sunum o6zetlerinden izlenmektedir.
Kongreyi ve ulasilan sonuclarini sizler ile paylasmak tizere bu alanin 6nde gelen
isimlerinin basinda olan Kongre Baskani Prof. Dr. Ayse KARADUMAN'I Misafir
Editor olarak sunmaktan kivang duyariz.

Sozli Hocamiza birakirken, siz Degerli Meslektaslarimiza ve Yazarlarimiza,
yaklasan bahar ve yazin giizelliklerini yanimiza alarak tim Editorler, Teknik
Editorler, Bilimsel Komite ve Hakemlerimizden olusan ekibimizle sevgi ve
saygilarimizi sunariz.

Yayin Kurulu adina,
Saygilarimla

Prof. Dr. H. Serap INAL
Editor
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Degerli Okurlar,

Noromuskiiler hastaliklar motor noron, periferik sinir, kas sinir kavsagi ve kas
yapisini ayri ayri etkileyen bir hastalik grubudur. Nadir hastaliklar grubunda
yer alan bu hastaliklar hem cocuk ve hem de yetiskinleri etkilemektedir.
Bircok sistemi bir arada etkilediginden cok disiplinli yaklasim gerektiren
gruplardir.

Ulkemizde Néromuskiiler Hastaliklar Aragtirma Dernegi, 16 Mayis 2016
tarihinde noéromuskiiler hastaliklarin tani ve tedavisinde konu ile ilgili
uzmanlar arasinda birlik, beraberlik ve dayanisma saglamak, isbirligini
desteklemek, konu ile ilgili arastirma ve arastirmacilari desteklemek,
alandaki bilimsel calisma ve gelismelerden ilgili profesyonelleri haberdar
etmek ve egitim dlzenlemek; noromuskiler hastaliklar konusunda
toplumsal farkindalgi artirmak, ilgili teknolojileri hastalar ve profesyoneller
icin ulasilabilir hale getirmek; néromuskiler hastaliklar nedeniyle yasam
kalitesi standartlari bozulan hasta ve yakinlarini egitmek, aralarindaki
dayanismayi tesvik etmek, onlara danismanlik hizmetleri vermek ve egitim
seminerleri diizenlemek vizyonuyla kurulmustur.

Bu amaclar dogrultusunda Néromuskiiler Hastaliklar Arastirma Dernegi,
birincisi 2017 yilinda olmak tizere Néromuskiler Hastaliklar Kongrelerini
cok disiplinli bir amacla diizenlemektedir. Kongre Baskanhgi'ni Dr. Haluk
Topaloglu ve Dr. Ayse Aksoy'un Ustlendigi 5. Néromuskiler Hastaliklar
Kongresi 24-26 Eyliil 2021 tarihinde Samsun'da planlanmis olmakla birlikte
pandemi nedeniyle cevrimici olarak gerceklestirilmistir. Fizyoterapist ve
pediatrik nérologlarin agirlikli olarak katiimis oldugu kongrenin bildiri ve
posterlerinin Tirk Fizyoterapi ve Rehabilitasyon Dergisi'nde yayina kabul
edilmis olmasi kongremizin ayri bir zenginligi olarak degerlendirilmektedir.

Kongrede paylasilan calismalarin néromuskiiler hastaliklar konusunda
cahsanlara fayda saglamasi dilegi ile saygilarimi sunarim.

Prof. Dr. A. Ayse Karaduman

Noéromuskiiler Hastaliklar Arastirma Dernegi adina
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EDITORIAL

Dear Readers,

We present 11 valuable research articles and one case report in the April 2022
issue of our journal. Three of these articles are in the field of education and
two are directly relevant to physiotherapy students. Unemployment anxiety
in undergraduate students, the effects of different education models on
physical activity, and burnout in students are the topics discussed in these
articles. Other topics investigated in the research articles of this issue are:
temporomandibular dysfunction in academicians, kinesiophobia and physical
performance in lymphedema patients, early exercise with platelet-rich plasma
therapy, functionality after Chevron osteotomy, pain status of mothers who
have children with cerebral palsy, chewing performance in cerebral palsy, as
well as reliability and validity of two different methods used in life-space
assessment and clinical decision making, The article on gross motor function
evaluation in neurofibromatosis is a case report published in this issue.

Our journal attaches particular importance to evidence-based studies and acts
with the mission of publishing randomized, controlled and blind studies within
the scope of publication rules and moving it a little higher each time. We have
shared our new publication instructions with you to increase this further within
the scope of current research and development approaches. This issue has
been prepared by the authors according to the new publication instructions.
Therefore, we are very excited to meet you with our new face. We would like
to express our gratitude to contributing authors, Editors, Technical Editors,
Statistics Editors, and Language Editors, who have stepped in from time to
time as Assistant Editors to speed up the process or set it on track.

Another message we would like to convey as the Editor for the 2021-2024
period is this: Our Journal, which started its publication life in 1974 with three
issues and six articles a year and publishes 10-12 articles in each three issues
regularly today, is the official publication organ of the Turkish Physiotherapists
Association. Our Association, which we have received support from the very
beginning with care and devotion, is supported by our association members.
We wanted to announce this situation, which is already known by national
writers, on this page once again, due to the many messages from foreign
candidate writers.

We would like to share with you another important and meaningful feature
of this issue. We are publishing the presentation abstracts of the 5th
Neuromuscular Diseases Congress organized by the Neuromuscular Diseases
Research Society between 24-26 September 2021. The wide range of
current physiotherapy and rehabilitation approaches in the treatment and
Rehabilitation of neuromuscular diseases can be observed from the Congress
Program and presentation summaries. To share the congress and its results
with you, we are proud to present the Congress President -Prof. Dr. Ayse
KARADUMAN, as the Guest Editor.

While we leave the word to our Professor, we would like to express our respect
to you, our Esteemed Colleagues and Authors, with our whole team of Editors,
Technical Editors, Scientific Committee and Reviewers, taking the beauties of
the approaching spring and summer with us.

On behalf of the Editorial Board,
Sincerely,

H. Serap INAL, Prof, PT

Editor in Chief
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EDITORIAL

Dear Readers,

Neuromuscular diseases are a group of diseases that affect the motor neuron,
peripheral nerve, muscle nerve junction and muscle structure separately. These
diseases, which are in the group of rare diseases, affect both children and
adults. They require a multidisciplinary approach as they affect many systems
together.

In our country, Neuromuscular Diseases Research Association was established
on 16 May 2016 with the vision of to provide unity, solidarity and cooperation
among experts in the diagnosis and treatment of neuromuscular diseases,
to support research(er)s on the subject, to inform relevant professionals
about scientific studies and developments in the field and organize trainings;
to raise social awareness on neuromuscular diseases, to make relevant
technologies accessible to patients and professionals; to educate, encourage
solidarity among, provide consultancy services and organize training seminars
for patients and their relatives, whose quality of life is impaired due to
neuromuscular diseases.

In line with these aims, Neuromuscular Diseases Research Association
organizes Neuromuscular Diseases Congresses with a multidisciplinary
purpose, the first of which was in 2017. The 5th Neuromuscular Diseases
Congress, undertaken by Congress Presidents Dr. Haluk Topaloglu and Dr. Ayse
Aksoy, was planned in Samsun on 24-26 September 2021, but was held online
due to the pandemic. The fact that the papers and posters of the congress, in
which physiotherapists and pediatric neurologists predominantly participated
were accepted for publication in the Turkish Journal of Physiotherapy and
Rehabilitation, is considered as a distinct richness of our congress.

I would like to present my respects with the hope that the studies shared at the
Congress will benefit those working on neuromuscular diseases.

Prof. Dr. A. Ayse Karaduman

On behalf of the Neuromuscular Diseases Research Society
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THE CULTURAL ADAPTATION, VALIDATION, AND
RELIABILITY OF THE TURKISH VERSION OF THE LIFE
SPACE ASSESSMENT

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study was to determine the reliability and validity of the Turkish version
of the Life Space Assessment (LSA) in older adults.

Methods: A hundred fifty-two elderly people with a mean age was 72.81+7.63 years recruited to
the study. Following the forward-backward translation procedure, the LSA scores were compared
with a number of mobility and general health related variables, including the Physical Activity Scale
for the Elderly (PASE) and the 36-Item Short Form Health Survey (SF-36) to test the concurrent
validity.

Results: None of the items in the LSA were changed. Cronbach’s a coefficient was 0.714 for the
initial evaluation. The intraclass correlation coefficient for the test-retest reliability was 0.991 with
a 95% confidence interval of 0.986-0.994. It found that the highest consistence was obtained in
the equipment scores. All the subscores of LSA found to have a significant relationship with PASE
scores and SF-36 subscores. A very strong positive correlation found between the total score of
LSA and PASE (r = 0.896). Similarly, a very strong correlation observed between SF-36's subscore
physical function, and LSA composite score (r = 0.841).

Conclusion: The results of the study showed that the Turkish version of LSA has strong
measurement features and that the LSA is a sensitive tool for assessing the life domains of elderly
individuals related to their general health and physical activity level. Therefore, the Turkish version
of the LSA could be used as a reliable and valid scale in research and practice areas related to
elderly people.

Key Words: Activities of Daily Living, Aged, Health, Life Space Assessment

YASAM ALANI DEGERLENDIRME OLCEGI’NiN
TURKCE VERSIYONUNUN GECERLIK VE GUVENIRLIK
CALISMASI

0z

ABSTRACT

Amag: Bu calismanin amaci, yash yetiskinlerde Yasam Alani Degerlendirme (LSA) Tirkce
versiyonunun givenilirligini ve gecerliligini belirlemekti.

Yéntem: Calismaya ortalama yagl 72,81+7,63 olan yiiz elli iki yagh birey alindi. ileri-geri ceviri
islemini takiben, LSA skorlarinin eszamanli gecerliligini test etmek icin Yasllar Icin Fiziksel Aktivite
Olgegi (PASE) ve 36 Maddeli Kisa Form Saglik Anketi (SF-36) dahil olmak iizere bir dizi hareketlilik
ve genel saglikla ilgili degiskenler ile karsilastirildi.

Sonuglar: LSAdaki maddelerin hicbiri degistiriimedi. ilk degerlendirme icin Cronbach a katsayis!
0,714 idi. Test-tekrar test gtivenilirligi icin sinif ici korelasyon katsayisi 0,991 ve % 95 giiven
araligl 0,986-0,994 idi. En yiksek tutarliigin ekipman puanlarinda elde edildigi gézlendi. LSAnin
tiim alt puanlarinin PASE puanlari ve SF-36 alt puanlari ile anlamli bir iliskisi oldugu bulundu. LSA
ve PASE’in toplam puanlari arasinda ¢ok giiclii bir pozitif korelasyon bulundu (r = 0,896). Benzer
sekilde, SF-36'nin alt fiziksel fonksiyon ile LSA kompozit puani arasinda ¢ok giiclii bir korelasyon
gozlendi (r = 0,841).

Tartisma: Calismanin sonuglari, LSA'nin Tiirkce versiyonunun giiclii dl¢iim &zelliklerine sahip
oldugunu ve LSAnin yasl bireylerin genel saglik ve fiziksel aktivite diizeyleri ile ilgili yasam alanlarini
degerlendirmek icin hassas bir ara¢ oldugunu géstermistir. Bu nedenle LSA Tiirkce versiyonu yasli
bireylerle ilgili arastirma ve uygulama alanlari icin gecerli ve giivenilir bir 6lcek olarak kullanilabilir.

Anahtar Kelimeler: Gunliik Yagam Aktiviteleri, Yasl, Saglik, Yasam Alani Degerlendirme
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The Cultural Adaptation, Validation, and Reliability of the Turkish Version of the Life Space Assessment

INTRODUCTION

Reduction and limitation of mobility is a common
condition in the elderly. Compared to the general
population, mobility restriction for older individuals
rises to 15.4% for those aged 50-69 years and to
36.2% for those aged over 70 years (1). Mobility
has both direct and indirect consequences for all
older adults in terms of independence and auton-
omy (2).

The focus of these assessment approaches often
include the assessment of walking, stair handling,
and balance assessment, or determining the risk
of falling (3-5). In addition, daily living activities
of individuals such as bathing, dressing, eating, or
other daily living activities such as shopping and
social interaction are used by physiotherapists and
clinicians to assess mobility (6-8). However, tradi-
tional mobility measures used in the elderly focus
only on specific daily activities and evaluate activ-
ities of daily living, instrumental activities in dai-
ly life, walking ability, or walking speed. (9) These
approaches provide information regarding the mo-
tor function and coordination required for mobili-
ty, whereas they cannot precisely determine indi-
viduals’ ability to move from home to his/her own
neighborhood or from the neighborhood towards
the larger community.

To date, numerous life space scales have been de-
veloped to evaluate the movement of individuals to
the neighborhood or beyond the city. These scales
are different from classical mobility assessments
which do not take into account the interaction with
the living environment (8, 10). Living space is de-
fined as the spatial space (bedroom, home, outside
the home, neighborhood, town, remote locations)
where the individual consciously moves in his/her
daily life, and living space mobility assesses the
frequency of mobility in a given time and evaluates
the independence status for this mobility (10). To
guide and evaluate mobility-related interventions,
it is essential to learn more about the mobility of
older people or factors related to mobility limita-
tions. For these purposes, valid tools for measur-
ing mobility are vital. Therefore, unlike other as-
sessment methods, there is a need for a Turkish
assessment tool that evaluates the living space of
elderly individuals and evaluates the frequency of
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these changes.

Various measurement tools are available in the lit-
erature for the evaluation of living space mobility
(3, 10-12). Of these, Life Space Assessment (LSA)
is the most comprehensive assessment tool focus-
ing on the frequency and independence of mobility
to different areas that define spatial changes from
the individual’s bedroom to the mobility outside the
city where he/she lives (8, 10, 11). To date, LSA
has been converted to several versions including
French-Canadian (13), Swedish (3), Japanese (14),
Danish (15), Spanish, and Portuguese (16). Howev-
er, to our knowledge, no Turkish version of LSA has
been established to date. Accordingly, the present
study was designed to translate LSA into Turkish
and to investigate the validity and reliability of its
Turkish version as well as its cultural adaptation.

METHODS
Participants

A total of 152 participants with a mean age of 72.1
volunteered to participate in the study. Inclusion
criteria were as: age=65years, Turkish-speaking
and Mini-Mental State Examination (MMSE) score
>24. Exclusion criteria were as follows: severe psy-
chiatric disorders (e.g. schizophrenia, major de-
pressive disorder, and delirium), acute respiratory/
circulatory disorder, and orthopedic injury affecting
gait during the 2-week period before the survey.
Informed consent was obtained from all partic-
ipants. The study was conducted in accordance
with the Helsinki Declaration and was approved by
the Non-Interventional Ethics Committee of Firat
University (28.01.2019, 308442). In addition, the
study was prospectively recorded in ClinicalTrials.
gov (NCT03839927)

Study procedure

To determine the validity and reliability of a Turk-
ish version of the LSA, this study was conducted in
Elazig and Denizli between March 2019 and January
2020. Participants were obtained from the records
of family practice centers in the relevant provinc-
es. Before the home visits, the participants were
informed by phone and trained physiotherapists
interviewed the participants using the Life Space
Assessment. 5 to 7 days later, at the home visit,
the participants were asked to repeat the question-



naire for test-retest. The study design a prospec-
tive, methodological and cross-sectional. The data
were collected by face-to-face interview technique.
All the study procedures and measurements were
performed in a single session. The LSA scores were
compared with a number of mobility and general
health-related scales including the Physical Activity
Scale for the Elderly (PASE) and the 36-Item Short-
Form Health Survey (SF-36) to test the concurrent
validity of LSA. For this purpose, Turkish versions
of SF-36 and PASE were used. Clinical conditions
of the individuals were assumed to be unchanged
within this period. In order to minimize the risk of
short-term clinical changes in the participants, no
treatment was given throughout this period.

Cross-cultural adaptation and linguistic valid-
ity

Permission to use the original LSA questionnaire
was obtained from Patricia Sawyer Baker. The cul-
tural adaptation procedure of LSA was performed
in accordance with the principles described in the
literature (17). First, the LSA form was translated
into Turkish by two interpreters who were Turkish
nationals with a high level of proficiency in En-
glish. Both the interpreters and authors compared
the translations and formed a Turkish version that
best represented the original form. Afterward, the
translation was piloted with two elderly individuals
to assess its linguistic intelligibility and appropri-
ateness. The second meeting was performed to
form a consensus on the necessary changes and
it was decided that there was no need for cultural
adaptation. Secondly, the Turkish form of LSA was
back-translated into English by two native English
interpreters who were blinded to the study. In the
third step, the two back-translation forms were
synthesized and compared with the original LSA
form by the authors. Finally, the Turkish version,
the back-translated form, and the original LSA
form were compared by a multidisciplinary team
including physiotherapists, in order to detect the
inconsistent parts within the text and to ensure se-
mantic and conceptual equivalence. After a series
of small alterations and corrections, a consensus
was reached by the team, which was approved by
Patricia Sawyer Baker. Ultimately, the final Turkish
version of the LSA was obtained and a second pilot
study was performed with 10 elderly individuals.

Bilek F., Cetisli-Korkmaz N., Senol H., Séylemez B.

Outcome measures

Sociodemographic characteristics such as age,
gender, height, body weight, body mass index, mar-
ital status, employment status, residential area,
accessibility to living area, transportation to the
place of residence, length of time in the neighbor-
hood, use of auxiliary devices, living alone or not,
and educational and income levels were recorded
using a demographic information form during a
semi-structured interview.

An MMSE form was developed to evaluate cogni-
tive functions. The highest achievable score was 30
and scores below 24 showed cognitive impairment
in people aged over 65 years (18).

Life Space Assessment (LSA) consists of five ques-
tions examining respondents’ levels of living space:
“During the past four weeks, have you been to oth-
er rooms in your home besides the room where you
sleep (level 1); to an area outside of your homes
such as your porch, deck or patio, hallway of an
apartment building, or garage (level 2); to places
in your neighborhood other than your own yard or
apartment building (level 3); to places outside your
neighborhood but within your town (level 4); and to
places outside your town (level 5)". For each level,
the respondent was questioned about the frequen-
cy (“less than once a week, 1-3 times, 4-6 times, or
daily”) and the need of help from another individual
(yes or no) or using aids or equipment (yes or no)
(8).

A composite LSA score (LSA-C) was calculated
based on (i) life space levels, (ii) frequency of at-
taining each level, and (iii) degree of independence
to achieve each level. These three LSA subscores
were calculated as suggested by the original val-
idation study. Maximal Living Area (LSA-M) rep-
resents the highest living level achieved even if
equipment or assistance was used; Independent
Living Space (LSA-I) is the highest level of living
space achieved without the help of a person and
without using any equipment; and the highest level
of living space (LSA-E) is achieved by using equip-
ment. The LSA-M, LSA-I, and LSA-E scores ranged
from O to 5 and higher scores indicated greater
levels of life space (14).

Physical Activity Scale for the Elderly (PASE) is
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a self-administered questionnaire designed for
people aged over 65 years. PASE consists of 12
questions examining the duration, intensity, and
frequency of physical activity performed over a
seven-day period. Higher scores indicate better
levels of physical activity. Cronbach’s a coefficient
was 0.714 for the initial evaluation of the Turkish
version of PASE. The intraclass correlation coeffi-
cient for the test-retest reliability was 0.995 with
95% Cl (0.993-0.997) (19).

The 36-Item Short-Form Health Survey (SF-36) is
generally used to evaluate the quality of life and
general health status of individuals. SF-36 consists
of 36 items divided into eight subscales, with 2-10
items each. In the evaluation of SF-36, the last four
weeks in the life of respondents were taken into
consideration. Lower SF-36 scores indicate worse
health conditions (20).

Statistical analysis

All statistical analyses were performed using SPSS
for Windows version 25.0 (IBM SPSS, Armonk, NY:
IBM Corp.). Continuous data were expressed as
mean + standard deviation (SD) and categorical
variables were expressed as frequencies (f) and
percentages (%). A wide range of recommendations
regarding optimal sample size for factor analysis

Table 1. Clinical Characteristics

exists in the literature. We used a sample size ap-
proach that is at least 5-10 times larger than the
number of scale items, which is one of the most
recommended and supported recommendations
(21, 22). According to this approach, there should
be at least between 5 to 10 participants for each
item in the instrument. Our study was carried out
with 152 participants for a total of 15 items since
there were 3 questions in each of the 5 sub-dimen-
sions of the LSA.

Concurrent validity analysis was used to investi-
gate the validity of the LSA in older individuals. For
convergent validity, the relationship between the
PASE, and SF-36 was evaluated with the Spearman
correlation test. Correlations were considered neg-
ligible if between 0 and 0.20, weak if 0.21-0.40,
moderate if 0.41-0.60, strong if 0.61-0.80, and
very strong if 0.81-1.00 (23).

The test-retest reliability of the questionnaire was
evaluated based on the intraclass correlation coef-
ficient (ICC). The ICC values were identified as fair
for <0.40, moderate for 0.40-0.59, substantial for
0.60-0.79, and excellent for =0.80 (24). The validity
of LSA evaluated by content validity was evaluat-
ed with PASE and SF-36 and was analyzed using
Spearman’s correlation coefficient. For construct

Mean + SD .
Min - Max
(n=152)

Age (years) 72.81 + 7.63 65 - 96
BMI (kg/m?) 27.76 + 5.37 17.30 - 42.10
Duration of Life in the Neighborhood (years) 29.40 + 22.57 1-80
LSA-M 3.63+1.16 1-5
LSA-E 0.82 +1.27 0-4
LSA-I 327 +1.56 0-5
LSA-C 46.10 + 17.21 11 -84
PASE 231.39 + 106.19 0-514
SF-36

Physical functioning 54.90 + 27.64 5-100

Role - physical 40.13 + 41.41 0-100

Role - emotional 53.29 + 46.20 0-100

Vitality 47.47 + 24.72 10 - 95

Mental health 69.11 +17.15 20 - 100

Social functioning 62.57 + 29.39 0-100

Bodily pain 60.99 + 25.52 0-100

General health 55.05 + 18.55 5-95

BMI: Body Mass Index, LSA-M: Maximum life-space, LSA-E: Maximum life-space with equipment, LSA-I: Maximum independent life-space, LSA-C: Composite
life-space, PASE: Physical Activity Scale for the Elderly, SF-36: 36-item short-form health survey.
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Table 2. Reliability of the LSA Scores

Bilek F., Cetisli-Korkmaz N., Senol H., Séylemez B.

Test Re-Test

Difference

Meant SD (min/max)

Meant SD (min/max)

v/
Meanz: SD (min/max) P ICC (95% Cl)

0.990
LSAM  362:114  (1-5 359112 (1-5 003025 (1-1) 0317 o 0000,
LSA-E  082:126 (0-4) 082:126  (0-4) 0:0 (0-0) . ! .
LSA-l  328+151  (0-5) 326+149  (0-5 003016  (0-1) 0157 0.997
28+ 1. 26+ 1. 03 +0. : (0.996 - 0.998)
4610 « 4528 + 0.991
LSA-C o1 (11 - 84) 28 (11-84) 053+326 (6-24) 0184 o 0% 0

LSA-M: Maximum life-space, LSA-E: Maximum life-space with equipment, LSA-I: Maximum independent life-space, LSA-C: Composite life-space, ICC: Intraclass

correlation coefficient, Cl: Confidence interval.

validity, relationships between the sub-dimensions
of the scale were examined. A p value of <0.05 was
considered significant.

RESULTS

The 152 subjects had a mean age of 72.81 + 7.63
years, 60.53 % of them were female, 78.29 % of
them were living in urban areas, and 69.08% of
them were married. Moreover, 88.82 % of them
were not working, 65.13 % of them were not using
an auxiliary device, and only 21.70% of them were
living alone in their home. The mean LSA-C score
was 46.10 + 17.21, mean PASE score was 231.39
+ 106.19, and mean SF-36 general health subscore
was 55.05 + 18.55 (Table 1).

The correlation coefficients obtained based on the
test and retest values confirmed that the items of
the scale were highly reliable and had a coefficient
varying between 0.984 and 1. According to the ICC
(and 95% Cl), the highest consistency was obtained
in the equipment score (r = 1; range, 1-1), while
the lowest consistency was obtained in the mobili-

ty subscore (r = 0.990; range, 0.984 - 0.994) (Table
2). The test-retest reliability analysis at the level
of independence revealed substantial concordance
with a trend towards excellent coefficients for the
frequency scale at the four independence levels.

All the subscores of LSA were found to have a sig-
nificant relationship with PASE scores and SF-36
subscores. Of note, the LSA-M, LSA-I, and LSA-C
scores established a positive correlation while the
LSA-E scores established a negative correlation
with the PASE scores and SF-36 subscores (Table
3). In addition, there was a very strong correla-
tion between LSA-M, LSA-I, and LSA-C scores and
PASE, while a moderate correlation was found be-
tween LSA-E and PASE. Similarly, a very strong cor-
relation was observed between SF-36's subscores,
physical function, and LSA-C and LSA-I, while a
strong correlation was found between SF-36’s sub-
scores, physical function, and LSA-M and LSA-E.
(Table 3). (Table 3).

Relationships between all subscores of the LSA

Table 3. LSA Subscores’ Relationship with PASE and SF-36 Subscores

LSA-M LSA-E LSA-I LSA-C
r p r p r p r p
PASE 0.885™  0.001 -0.546™ 0.001 0.872™ 0.001 0.896™  0.001
SF-36 Physical functioning 0.781™  0.001 -0.624™ 0.001 0.806 ™ 0.001 0.841™  0.001
Role - physical 0.390™ 0.001 -0.394™  0.001 0.443™ 0.001 0.436™  0.001
Role - emotional 0.188° 0.021 -0.207° 0.010 0.229" 0.005 0.181° 0.025
Vitality 0.442™ 0.001 -0.396™  0.001 04817 0.001 0.490™  0.001
Mental health 0.349™ 0.001 -0.305™ 0.001 0.392™ 0.001 0.389™  0.001
Social functioning 0.423™ 0.001 -0.264™  0.001 0.447"™ 0.001 0.483™  0.001
Bodily pain 0.303™  0.001 -0.344™  0.001 0.360™ 0.001 0.326™  0.001
General health 0.500™  0.001 -0.487™ 0.001 0.534™ 0.001 0.535™  0.001

LSA-M: Maximum life-space, LSA-E: Maximum life-space with equipment, LSA-I: Maximum independent life-space, LSA-C: Composite life-space, PASE: Physical
Activity Scale for the Elderly, SF-36: 36-item short-form health survey, r: Pearson’s correlation coefficient, *p < 0.05, **p < 0.01, ***p < 0.001
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Table 4. Construct Validity of LSA

TEST LSA-M LSA-E LSA-I LSA-C
r p r p r p r p
LSA-M r 1.000 -0.609"  0.0001 0.966 0.0001 0.846 0.0001
LSA-E r - - 1.000 - -0.752 0.0001 -0.616° 0.0001
LSA-I r - - - - 1.000 - 0.855 0.0001
LSA-C r - - - - - - 1.000 -
RETEST LSA-M LSA-E LSA-I LSA-C
r p r p r p r p
LSA-M r 1.000 -0.634°  0.0001 0.980 0.0001 0.831" 0.0001
LSA-E r - - 1.000 - -0.755 0.0001 -0.650° 0.0001
LSA-I r - - - - 1.000 - 0.851" 0.0001
LSA-C r - - - - - 1.000 -

LSA-M: Maximum life-space, LSA-E: Maximum life-space with equipment, LSA-I: Maximum independent life-space, LSA-C: Composite life-space, r: Spearman

correlation coefficient, *p < 0.0001.

were significant, proving the existence of construct
validity. A significant negative strong correlation
was found between LSA-M and LSA-E scores. A
very strong positive correlation was found between
LSA-M and LSA-I and LSA-C scores. A strong neg-
ative correlation was found between LSA-E and
LSA-I and LSA-C scores. On the other hand, a very
strong correlation was observed between LSA-I
and LSA-C scores (Table 4).

DISCUSSION

The present study formed a Turkish version of LSA
and evaluated its reliability and validity for the first
time in the literature. The results demonstrated
that the Turkish version of LSA is an effective and
sensitive tool with high reliability and validity that
could be used to assess the spatial size, frequency,
and independence of spatial changes of elderly in-
dividuals’ living areas. Previous studies investigat-
ing the reliability and validity of LSA in different
countries reported the mean LSA-C score as 51.9
and 59.6 (16), while it was 46.10 + 17.21 in our
study. This difference could be attributed to the
higher age of our subjects as compared to those re-
ported in those studies, which also implicates that
the size of living spaces decreases with increasing
age. This inverse proportion was also found in our
study, as reported in other studies (16, 25, 26). On
the other hand, another relationship that supports
the role of the social environment on mobility is the
relationship between the female gender and LSA.
In our study, most of the participants were female
and lower LSA-C levels were detected in women
than in men. This finding was consistent with the
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findings of LSA studies investigating gender-based
differences (27). Moreover, this difference could be
attributed to the social gender (gender roles and
socioeconomic disadvantages) rather than the bi-
ological gender. In Turkey, gender roles are highly
apparent in elderly people, since women are mostly
responsible for household chores and men are re-
sponsible for out-of-home chores and go to places
of worship five times a day. Therefore, women typ-
ically have a limited home environment while men
have a larger living space.

In our study, the test-retest LSA-M, LSA-E, LSA-I,
and LSA-C scores showed excellent test-retest re-
liability in all parameters of the Turkish version of
LSA. These reliability results are quite high com-
pared to other studies in the literature (3, 13, 28).
As with surveys that assess physical activity status
or behavior, changes in assessment scores may
have resulted from variation in normal daily life
(29). In our study, short intervals (5 - 7 days) were
administered between test and retest evaluations
to limit subjects’ daily life changes (30). With more
leisure time, older people can participate in more
out-of-home activities, trips and gain socioeco-
nomic opportunities (31, 32). For this reason, reli-
able methods will be needed to increase or evalu-
ate the living space mobility of elderly individuals
in the future. In our study, the lowest compliance
between test-retest results was detected in LSA-C
scores. It has been reported that LSA-C has a rela-
tively higher sensitivity potential for changes in life
space mobility (26). Accordingly, low compliance in
the test-retest analysis can be explained by consid-
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ering the changes in the environment and psycho-
social factors.

Both LSA and PASE have been shown to be use-
ful indicators of physical function in older adults
(19, 25). In our study, a significant relationship was
found between LSA subscores and PASE and SF-
36 scores. In addition, there was a very strong cor-
relation between LSA-M, LSA-I, and LSA-C scores
and PASE scores, while a moderate correlation was
found between LSA-E scores and PASE scores.
LSA-C score, which evaluates spatial changes, and
the frequency and need for help or equipment, was
found to have greater variability and to have a
greater effect on the area of mobility compared to
other subscores. LSA-I score, which provides infor-
mation on independent mobility without help, also
showed a very strong relationship with PASE. In ad-
dition, the very strong correlation between LSA-M
and PASE suggests that reaching maximal areas
in the living space is an indicator of being physi-
cally more active. However, unlike other subscores,
LSA-E showed a moderate negative correlation
with PASE, which could be explained by the need
for a detailed investigation of elderly people who
need assistive devices or personal assistance foran
independent life. Decreased physical activity along
with the use of assistive devices is compatible with
the literature (33, 34). Therefore, LSA measure-
ments, which assess the use of simple equipment
or personal assistance and the frequency of reach-
ing each life space, could be useful tools to assess
the mobility levels in the elderly population.

In our study, in a similar way to the studies con-
ducted in different populations, significant relation-
ships were found between LSA subscores and all
SF-36 subscores (28, 35). There was quite a small
number of studies focusing on LSA and SF-36 sub-
scores at the same time. Meanwhile, the results
of studies evaluating similar features with SF-36
sub-parameters, health status, presence of depres-
sion, and cognitive status were stating the relation,
as similar to LSA scores (8, 10, 16). In our study,
all the LSA subscores, except for LSA-E established
a positive correlation with SF-36 subscores. When
we analyzed LSA-E, it was found that using equip-
ment affects the general health status negatively,
as expected and hypothesized. Similarly, negative
correlations were observed with studies showing
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decreased health status in individuals using auxil-
iary equipment (36, 37). Further studies that group
elderly people according to their decades of life,
use of assistive devices, or fall frequencies, and
have longer follow-up periods are needed to pro-
vide more information regarding the reduction in
their life spaces during their aging processes.

Our study had several limitations. First, the partic-
ipants consisted of elderly people who were living
alone or with their families, or in different settings
and situations such as in nursing homes or in urban
or rural areas. These variations might have affect-
ed the homogeneity of our participants. Further
studies may compare elderly people based on these
variations. Second, the cognitive and communica-
tion levels of our participants were remarkably
high. Meaningfully, elderly people with neurological
problems, cognitive impairment, or communication
problems could be included in future studies. Third,
our study did not perform responsiveness analysis,
which assesses the ability of a diagnostic test to
measure change over time or the main effect of
treatment approaches.

In conclusion, the study indicated that the Turk-
ish version of LSA is a valid, reliable, and sensitive
measurement tool for the assessment of the living
space levels of the elderly in the Turkish population.
In addition, LSA established significant correlations
with other health assessment tools in terms of
general health status and physical activity level.
During aging processes, life space should be taken
into consideration to determine individuals’ self-af-
fection on physical activity and health status level.
The most complex measure, LS-C, which includes
the use of equipment or personal assistance, as
well as the frequency of reaching each living space,
can be most useful when assessing the change in
mobility in longitudinal studies. LS-I and LS-C are
simpler measures that can be used to investigate
the relationship between mobility and other factors
in cross-sectional studies. LS-M or LS-E may be
applicable to studies on the utility of having assis-
tive devices or personal assistance in maintaining
independent living.
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VALIDITY AND RELIABILITY OF AN “OSCE” FOR
CLINICAL REASONING IN PHYSIOTHERAPY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The Objective Structured Clinical Examination (OSCE), an evaluation instrument, requires
a validation process to guarantee the measurement of skills related to clinical reasoning. The
OSCE is relevant for decision-making during the formation process for professional practice, so
the purpose of this study is to determine the content validity and inter-rater reliability of an OSCE,
during a physiotherapy undergraduate program for clinical reasoning.

Methods: Instrumental design, which identified content validity through internal consistency
(Cronbach’s alpha), added to recognition of the inter-rater reliability (intraclass correlation
coefficient).

Results: The instrument demonstrated good internal consistency (0.98) and its concordance is
from a substantial to an almost perfect degree of agreement.

Conclusion: The OSCE proved to be a suitable instrument to assess the clinical reasoning skill
of physiotherapy students; nevertheless, this validation process has limitations in the number of
stations and the little application in physiotherapy.

Key Words: Clinical Competence, Educational Measurement, Health Education, Physiotherapy,
Reproducibility of Results

FiZYOTERAPIDE KLiNiK AKIL YORUTMEYE YONELIK
“OSCE” DEGERLENDIRMESININ GECERLILIK VE
GUVENIRLIGi

ARASTIRMA MAKALESi

0z

Amag: Bir degerlendirme araci olan Objektif Yapilandiriimis Klinik Muayene (OSCE)'nin validasyonu,
klinik akil yirtitme ile ilgili becerilerin 6lciilmesini garanti etmek icin gereklidir. OSCE, mesleki
uygulama sirasinda karar vermekle ilgilidir, bu nedenle calismanin amaci, fizyoterapi lisans
programinda klinik akil yirttme icin OSCE 'nin icerik gecerliligini ve oranlar arasi guvenirligini
belirlemektir.

Yéntem: i tutarlilik (Cronbach'in alfasi) araciligiyla icerik gecerliligi ve oranlar arasi giivenilirigi
(sinif ici korelasyon katsayisi) olctldi.

Sonuclar: OSCE iyi bir i¢ tutarlilik (0,98) gésterdi ve uyumu 6nemli ila mikemmel bir uyum
derecesine kadar yiiksek oldugu gordldi.

Tartisma: OSCE, fizyoterapi 6grencilerinde klinik akil yiritme becerisini degerlendirmek icin uygun
bir ara¢ oldugunu kanitladi; bununla birlikte, istasyon sayisindaki ve fizyoterapi uygulamalarindaki
azlik validasyon sirecinin limitasyonlarindandir.

Anahtar Kelimeler: Klinik Yetkinlik, Egitim Olciimii, Saglk Egitimi, Fizyoterapi, Sonuclarin
Tekrarlanabilirligi

.
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INTRODUCTION

The Objective Structured Clinical Examination
(OSCE) is a formative and summative assessment
tool. It is recognized for its value as a formative
strategy (1) because it permits the measurement
of skills developed by students through simulated
practice strategy (2,3). In physiotherapy, clinical
reasoning is determinant as a fundamental part
of the clinic skill ‘acting as a health professional
of first contact to patients/users who seek their
clinical services directly and without the remission
by another health professional, through the perfor-
mance, analysis, and interpretation of assessment
and tests and diagnosis and with the interaction on
the bodily movement, using different strategies to
regain health’ (4).

According to the Colombian Ministry of Health and
Social Protection, clinical reasoning is composed of
performance criteria, like analyzing and interpret-
ing the results of the exam/evaluation against val-
ues and parameters considered normal, to make a
clinical judgment concerning the body’s condition
of movement from the health and human func-
tioning perspective. Said parameters allow making
physiotherapeutic diagnoses based on rigorous
professional clinical reasoning on essential sys-
tems for the body movement from the health per-
spective and human functioning. The diagnosis is
developed according to the nosological analytical
categories, definitions, and models globally defined
and accepted by the professional collective imple-
menting the program of interventions/treatment to
restore the integrity of essential systems for the
body’s movement. Additionally, the diagnosis will
allow taking actions to maximize the movement
function or recover movement, minimize disabili-
ty, and improve quality of life and self-sufficiency.
These actions facilitate the working capacity of
individuals with alterations in movement resulting
from structural and functional deficiencies, limita-
tions in activity, and restrictions on participation
and/or disability - bearing in mind their health con-
dition. The actions are supported by the best scien-
tific evidence available (4).

It is important to identify validity and reliability as
requirements of the tests and measurements to
reflect the veracity of the data obtained through
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them, thus contributing to the curricular process-
es from the evaluation and learning (5,6). There-
fore, the prior criteria of skills are reflected in the
OSCE structure, which for this study was organized
into seven stations (7,8): anamnesis, analysis of in-
formation through the selection of categories to
examine, application of tests and measurements,
registry (diagnosis, prognosis), intervention, evi-
dence-based physiotherapy, and education in phys-
iotherapy (9). These stations support the character-
istics of the OSCE as a planned or structured and
objective instrument, which was designed in coher-
ence with the contents developed in assignments
of the disciplinary professional areas of pathology,
semiology, evaluation, and investigation, among
others. This instrument promotes feedback on the
learning process and, in turn, optimizes the time re-
quired for the evaluation, allowing alignment with
educational trends in the health professions (1).
Stations are based on that proposed by the Amer-
ican Physical Therapy Association (APTA) (10) and
by Durante et al (11), who highlight the importance
of the OSCE to evaluate the components of clinical
skills, including a detailed history, physical exam,
differential diagnosis, identification of appropri-
ate investigations with their interpretation, edu-
cation, and recommendations. The purpose of this
study was to determine the content validity and
inter-rater reliability of an OSCE in undergraduate
physiotherapy to favor clinical reasoning.

METHODS

The results are the product of the project ‘Simulat-
ed Practice in Physiotherapy Students for Decision
Making in Clinical Skills while Caring for a Person
with Low back pain. The study was carried out in
Bogota and Tunja (Colombia) in 2017, where the
OSCE with the long case was designed for low back
pain (LM).

The stations were determined from a theoretical
revision of the intervention process, considering an
LM to, subsequently, select the important aspects
at the moment of interaction with the client within
the framework of the clinical practice. In addition,
to structure the OSCE, we must; first, organize a
committee in charge of its elaboration and execu-
tion; second, establish competencies according to
learning objectives; third, elaborate a clinical case
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for the evaluation, structured in stations; fourth,
establish the number and type (interpretation and
procedure) of the stations; fifth, write the items
that comprise the stations; and sixth, weigh the
stations and items.

In the first moment, there were six stations (12),
from which the fourth and fifth, were joined, they
became apart for getting seven stations (13), based
on the care model proposed by the APTA (10): 1)
anamnesis, 2) information analysis through the
selection of categories to examine, 3) application
of tests and measurements, 4) registry (diagnosis,
prognosis and intervention plan) 5) intervention, 6)
evidence-based physiotherapy, and 7) education in
physiotherapy. The instrument must be valid and
reliable to guarantee objective and generalizable
measurements.

Statistical Analysis

This study used an instrumental design (14), which
identified the content validity with recognition of
the internal consistency through Cronbach’s alpha,
and the reliability with the inter-rater intraclass
correlation coefficient (ICC) to calculate internal
consistency and inter-observer reliability. The data
obtained in the OSCE were registered and stored
in a Microsoft® Excel 2016 spreadsheet, which in-
cluded the scores of the stations by two evaluators.
Lastly, Cronbach’s alpha coefficient was obtained;
values >0.70 were considered for interpretation
(15,16), and the ICC was analyzed with the classifi-
cation by Landis and Koch.

RESULTS

Taking as a reference the results of validity of the
OSCE with Kappa index of 0.82 (almost perfect)
for six stations (12), the instrument was adjusted

Table 1. OSCE Internal Consistency

Rondén-Villamil Y.A., Goyeneche-Ortegén R.L., Castellanos-Vega R.D.P.

to seven stations in response to the results of the
judgment of experts, who considered that due to
the implications of the station “Intervention’, it was
worth including as independent, once this process
was carried out, the validity and reliability analysis
was carried out.

The analysis of content validity showed good inter-
nal consistency, resulting from the contrast of the
scores obtained by the students of the two evalua-
tors (Table I). In relation to reliability, the inter-rat-
er ICC was identified, which demonstrated the
inter-rater degree of agreement or concordance
that, as observed in Table Il, displayed a degree of
agreement that ranged from substantial to almost
perfect; due to the aforementioned, it is considered
to have excellent reliability (17). (Table Il)

DISCUSSION

The OSCE, as a valid and reliable instrument ac-
cording to the results from this study and as stated
by diverse authors, without ignoring some aspects
like the number of stations, time of each one, and
interdependence among them (18), is ratified as an
adequate evaluation tool. However, according to
Wessel et al. (19), who evaluated the skills required
to manage people with chronic musculoskeletal
conditions, it has poor internal consistency (0.48),
since the number of stations can be a limitation.

Nevertheless, the OSCE is widely used in health ed-
ucation, as reported by Trejo et al., who employed
the OSCE to assess clinical skills in physicians (20),
or Bujack et al.(21), who established the content
validity by carefully training simulated patients
and showed that normalized evaluation criteria
and cross-marking procedures improve inter-mark-
er reliability, with the use of simulated patients be-
ing common in simulated practice as a pedagogic

Dimensions Items Alpha value

Anamnesis 13 0.93
Information Analysis through the Selection of Categories to Examine 12 0.90
Application of Tests and Measurements 12 0.97
Registry (Diagnosis, Prognosis, and intervention plan) 6 0.93
Intervention 9 0.93
Evidence-based Physiotherapy 2 0.71
Education in Physiotherapy 8 0.94

TOTAL 69 0.98
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Table 2. Inter-rater ICC

DIMENSIONS clntrada}ssb 95% Corlfi-dence Inteljvat.l F test with True Value O sig
orrelation Lower Limit Upper Limit  Value glh g2

Dimension. Information analysis through the selection of categories to examine
Single Measurements 0.809* 0.667 0.893 10.408 45 45 0.000
Average Measurements 0.895¢ 0.800 0.943 10.408 45 45 0.000
Dimension. Registry (Diagnosis, Prognosis and intervention plan)
Single Measurements 0.558? 0.325 0.728 3.693 45 45 0.000
Average Measurements 0.717¢ 0.490 0.843 3.693 45 45 0.000
Intervention
Single Measurements 0.6682 -0.070 0.889 14.082 45 45 0.000
Average Measurements 0.801¢ -0.151 0.941 14.082 45 45 0.000

Evidence-based Physiotherapy Dimension

Single Measurements 1.000*

45

Average Measurements 1.000¢

45

A two-factor model of mixed effects, in which the effects of people are random and the effects of measures are fixed.

a. The estimator is the same, whether or not the interaction effect is present.

b. Type A intraclass correlation coefficients that use a definition of absolute agreement.
c. This estimation is calculated supposing that the interaction effect is absent because, on the contrary, it cannot be estimated.

strategy accompanied by the use of the OSCE for
evaluative follow-up. This practice responds to the
educational trends in health by using clinical simu-
lation, a pedagogic strategy in physiotherapy that
facilitates skill development and grants security in
clinical performance (18,22). To complement Bu-
jack et al., Ward and Willis (23) highlight the im-
portance of preparation in the success of the OSCE
validation, criteria considered in our study, in which
an OSCE was conducted as a pilot test carried
out with fourth-semester physiotherapy students
which were then peer-reviewed.

Likewise, Harden and Gleeson (24), propose elimi-
nating the variability resulting from the patient and
the examiner; this recommendation was followed,
bearing in mind that our study used a simulated
patient with prior training and had the same eval-
uators in the different OSCE, which was evidenced
in the ICC that exhibited a degree of agreement
ranging from substantial to almost perfect.

Clinical reasoning, a skill of thought that permits
analysis and interpretation of evaluative and diag-
nostic tests to design interventions that result in
improving or maintaining the health condition of
the population, requires development and mea-
surement. The OSCE, as a didactic and evaluative
strategy, facilitates planning and follow-up of the
learning process. As an evaluative instrument, it is
valid and reliable.

-
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Having a valid instrument to evaluate the skill of
clinical reasoning supposes the standardization
of processes for professional performance, which
leads to the development of practices based on a
sequence of integration of knowledge and abilities.

Author Contribution: All authors contributed to
the design, collection, and analysis of data. Addi-
tionally, they contributed to the writing of the ar-
ticle.

Declaration of Interest: None declared.

Acknowledgments: The authors thank the stu-
dents from the Physiotherapy Programmes at Uni-
versidad de La Sabana and Universidad de Boyaca.

Funding: The research results are part of the proj-
ect ‘Simulated Practice in Physiotherapy Students
for Decision Making in Clinical Skills while Caring
for a Person with Low Back Pain. Colombia’, fund-
ed by the Colombian Association of Physiotherapy
Faculties (ASCOFAFI, for the term in Spanish), Uni-
versidad de La Sabana, and Universidad de Boyaca,
entities that did not influence the study design.

Informed Consent: For this study, the informed
consent of the participating students was obtained.

Ethical Approval: The study was approved by the
ethics committee of the Universidad de Boyaca (CB
N. 194, 09 June 2016).



REF
1.

Cobo-Mejia E.A., Sandoval-Cuellar C, Villarraga-Nieto A.D.P, Alfonso-Mora M.L., Castellanos-Garrido A.L., Acosta-Otdlora M.L.,

ERENCES

Ojeda Manzano A, Barreto Solas CL, Fuentes Gonzalez PF. El
Examen Clinico Objetivo Estructurado como una herramienta
para la evaluacién formativa y de egreso en la Licenciatura en
Rehabilitacién - UADY. Iberoamericana para la ilnvestigacion
y el Desarrollo Educativo [Internet]. 2013;10. Available from:
https://www.semanticscholar.org/paper/El-Examen-Clinico-Ob-
jetivo-Estructurado-como-una-la-Manzano-Solis/d70141f-
027048cd456918e5b67634d733aa3ff82

Acosta Otalora ML, Villarraga Nieto A del P, Castellanos Garrido
AL, Alfonso Mora ML, Cobo Mejia EA, Sandoval Cuellar C, et al.
La simulacién clinica como estrategia de aprendizaje en fisioter-
apia. In: Coruniamericana, editor. Investigacién en pedagogia y
educacion. Primera ed. Medellin: Coruniamericana; 2020. p.
177-92.

Ginsburg LR, Tregunno D, Norton PG, Smee S, De Vries |, Se-
bok SS, et al. Development and testing of an objective struc-
tured clinical exam (OSCE) to assess socio-cultural dimensions
of patient safety competency. BMJ Quality and Safety [Inter-
net]. 2014;0:1-7. Available from: http://dx.doi.org/10.1136/bm-
jqs2014-003277

Ministerio de Salud y Proteccién Social. Perfil profesional y
competencias del Fisioterapeuta en Colombia [Internet]. 2015.
Available from: https://www.minsalud.gov.co/sites/rid/Lists/Bib-
liotecaDigital/RIDE/VS/TH/Perfil-profesional-competencias-Fi-
sioterapeuta-Colombia.pdf

Chavez Gil M, Barrantes Cabrera M. Confiabilidad y validez de
las listas de cotejos del Examen Clinico Objetivo Estructurado
para el aprendizaje por competencias de Cirugia. Revista Cien-
cia y Tecnologia [Internet]. 2014;10(3):115-28. Available from:
https://revistas2.unitru.edu.pe/index.php/PGM/article/view-
File/713/643

Silva-Ortiz SR, Cobo-Mejia EA, Cepeda-Sainea JF. Validacién de
contenido del cuestionario de percepcién del aprendizaje de la
Anatomia a través del sistema interactivo en 3 D, Cyber Anato-
my. Revista De Investigacién En Salud [Internet]. 2020;7(2):33-
51. Available from: https://doi.org/10.24267/23897325.420
Akhigbe T. Summative Objective Structured Clinical Examina-
tion Assessment: A Mini Review. International Journal of Medical
Reviews [Internet]. 2018;5(4):140-2. Available from: https://doi.
0rg/10.29252/)MR-050402

Jalbout Hastie M, Spellman J, Pagano P, Hastie J, Egan B. De-
signing and implementing the objective structured clinical
examination in anesthesiology. Anesthesiology [Internet].
2014;120(1):196-203. Available from: https://doi.org/10.1097/
ALN.0000000000000068

Acosta dtalora ML, Alfonso Mora ML, Castellanos Garrido AL,
Castellanos Vega R del P, Cobo Mejia EA, Goyeneche Ortegén RL,
et al. Simulacién clinica. Una experiencia en fisioterapia. Uni-
versidad de La Sabana, editor. Chia: Universidad de La Sabana;
2020.1-143 p.

American Physical Therapy Association. Guide to Physical Ther-
apist Practice 3.0 [Internet]. American Physical Therapy Asso-
ciation, editor. American Physical Therapy Association; 2014.
Available from: https://store.apta.org/guide-to-physical-thera-
pist-practice-3-0.html

Durante Montiel I, Lozano Sanchez JR, Martinez Gonzalez A, Mo-
rales Lépez S, Sdnchez Mendiola M. Evaluacién de competencias
en ciencias de la salud. Editorial Médica Panamericana, editor.
México: Editorial Médica Panamericana; 2012. 152 p.
Cobo-Mejia E, Sandoval-Cuellar C, Villarraga-Nieto A, Alfon-
so-Mora M, Castellanos-Garrido A, Acosta-Otalora M, et al. Vali-
dez de contenido de un ECOE en el pregrado de fisioterapia para
el razonamiento clinico. Fisioterapia [Internet]. 2021; Available
from: https://doi.org/10.1016/}.ft.2021.08.001

Sandoval-Cuellar C, Alfonso-Mora ML, Castellanos-Garrido AL,

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(1)

Rondén-Villamil Y.A., Goyeneche-Ortegén R.L., Castellanos-Vega R.D.P.

Villarraga-Nieto A del P, Goyeneche-Ortegdn RL, Acosta-Otalo-
ra ML, et al. Simulation in physiotherapy students for clinical
decisions during interaction with people with low back pain:
randomised controlled trial. BMC Medical Education [Internet].
2021;21. Available from: https://doi.org/10.1186/s12909-021-
02812-7

Ato M, Ldpez J), Benavente A. A classification system for re-
search designs in psychology. Annals of Psychology [Internet].
2013;29(3):1038-59. Available from: https://dx.doi.org/10.6018/
analesps.29.3.178511

Ramada-Rodilla JM, Serra-Pujadas C, Delclés-Clanchet GL.
Adaptacién cultural y validacién de cuestionarios de salud:
Revisién y recomendaciones metodoldgicas. Salud Publica de
Mexico [Internet]. 2013;55(1):57-66. Available from: https://doi.
0rg/10.1590/s0036-36342013000100009

Maese Nifez J de D, Alvarado Iniesta A, Valles Rosales D), Baez
Lépez YA. Coeficiente alfa de Cronbach para medir la fiabilidad
de un cuestionario difuso. Cultura Cientifica y tecnolégica-CUL-
CyT [Internet]. 2016;13(59):146-57. Available from: http://ere-
vistas.uacj.mx/ojs/index.php/culcyt/article/view/1455
Cortés-Reyes E, Rubio-Romero JA, Gaitan-Duarte H. Métodos
estadisticos de evaluacién de la concordancia y la reproducibil-
idad de pruebas diagndsticas. Revista Colombiana de Obstetri-
cia y Ginecologia [Internet]. 2010;61(3):247-55. Available from:
https://doi.org/10.18597/rcog.271

Hernandez Gutiérrez LS, Trejo JA, Marin Campos Y. Disefio de
un ECOE para evaluar habilidades clinicas en neurologia en
estudiantes del quinto afio. Investigacién en Educacién Médi-
ca [Internet]. 2017;6(24):248-54. Available from: https://doi.
org/10.1016/j.riem.2017.01.002

Wessel J, Williams R, Finch E, Gémus M. Reliability and validity of
an objective structured clinical examination for physical therapy
students. J Allied Health [Internet]. 2003;32(4):266-9. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/14714601

Trejo Mejia JA, Martinez Gonzélez A, Méndez Ramirez |, Morales
Lépez S, Ruiz Pérez L, Sanchez Mendiola M. Evaluacién de la
competencia clinica con el examen clinico objetivo estructurado
en el internado médico de la Universidad Nacional Auténoma
de México. Gaceta Médica de Mexico [Internet]. 2014;150:8-
17. Available from: https://www.anmm.org.mx/GMM/2014/n1/
GMM_150_2014_1_008-017.pdf

Bujack L, McMillan M, Dwyer J, Hazeton M. Assessing compre-
hensive nursing performance: the Objective Structural Clinical
Assessment (OSCA) Part 1 - Development of the assessment
strategy. Nurse Education Today [Internet]. 1991;11(3):179-84.
Available from: https://doi.org/10.1016/0260-6917(91)90057-H
Alfonso-Mora ML, Castellanos-Garrido AL, Villarraga Nieto A del
P, Acosta-Otdlora ML, Sandoval-Cuellar C, Castellanos-Vega R
del P, et al. Aprendizaje basado en simulacién: estrategia ped-
agobgica en fisioterapia. Revisién integrativa. Educacién Médi-
ca [Internet]. 2020;21(6):357-63. Available from: https://doi.
org/10.1016/j.edumed.2018.11.001

Ward H, Willis A. Assessing advanced clinical practice skills. Pri-
mary Health Care [Internet]. 2006;16(3):22-4. Available from:
https://doi.org/10.7748/phc.16.3.22.523

Harden R, Gleeson FA. Assessment of clinical competence us-
ing an objective structured clinical examination (OSCE). Medical
Education [Internet]. 1979;13(1):41-54. Available from: https://
pubmed.ncbi.nlm.nih.gov/763183/

A



oteraps;
o %,

<N
[ )

Turk,l,e
igoure®

7969

ISSN: 2651-4451 » e-ISSN: 2651-446X

Turkish Journal of
Physiotherapy and
Rehabilitation

2022 33(1)16-22

Emine ASLAN TELCI, PT, PhD'
Serbay SEKEROZ, PT, MSc !
Burak KARAGOZ, PT, MSc !

Ugur CAVLAK, PT, PhD 2
Melda SOYSAL TOMRUK, PT, PhD *
Ferdi BASKURT, PT, PhD *
Zeliha Candan ALGUN, PT, PhD ®
Zekiye ipek KATIRCI KIRMACI, PT, PhD ©
Hayri Baran YOSMAOGLU, PT, PhD 7
Arzu RAZAK OZDfN(;LER, PT, PhD ?
Ipek YELDAN, PT, PhD ¢
Feryal SUBASI, PT, PhD °
Murat Ali CINAR, PT, PhD '°
Cigdem AYHAN KURU, PT, PhD "

1 Pamukkale Universitesi, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, Denizli, Tirkiye

2 Biruni Universitesi, Saglik Bilimleri Fakilltesi, Fizyoterapi ve Rehabilitasyon Balimi,
Istanbul, Tiirkiye

3 Mehmet Akif Ersoy Universitesi, Saglik Bilimleri Fakilltesi, Fizyoterapi ve
Rehabilitasyon Béliimil, Burdur, Tiirkiye

4 Siileyman Demirel Universitesi, Saglik Bilimleri Fakilltesi, Fizyoterapi ve
Rehabilitasyon Béliimii, Isparta, Tiirkiye

5 Medipol Universitesi, Saglk Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Belimi, [stanbul, Tirkiye

6  Kahramanmaras Siitgii imam Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Béliimil, Kahramanmaras, Tirki

7 Baskent Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Bolimii, Ankara, Tiirkiye

8 lstanbul Universitesi-Cerrahpasa, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Bélimi, Istanbul, Tiirkiye

9 Yeditepe Universitesi, Saglik Bilimleri Fakilltesi, Fizyoterapi ve Rehabilitasyon
Belimii, Istanbul, Tirkiye

10 Hasan Kalyoncu Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Bolimi, Gaziantep, Tiirkiye

11 Hacettepe Universitesi, Fizik Tedavi ve Rehabilitasyon Fakilltesi, Ankara, Tiirkiye

Correspondence (iletisim):

Serbay SEKEROZ, PT, MSc
Pamukkale Universitesi, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, A Blok, 20070,
Pamukkale, Denizli, Tiirkiye
Telefon: 0258 2964298 Fax: 0258 2964494
E-posta: serbaysekeroz@gmail. com
(ORCID: 0000-0001-8921-8492

Emine ASLAN TELCI
E-posta: eatelci@pau.edu.tr ORCID: 0000-0003-2749-295X
Burak KARAGOZ
iL.com ORCID: 0000-0001-6362-8143
Ugur CAVLAK
E-posta: ucavlak@yahoo.com ORCID: 0000-0002-5290-9107
Melda SOYSAL TOMRUK
E-posta: ORCID:
Ferdi BASKURT
dutr ORCID: 0000-0002-8997-4172
Zeliha Candan ALGUN
E-posta: calgun@medipol.edu.tr ORCID: 0000-0002-2476-6567
Zekiye ipek KATIRCI KIRMACI
E-posta: ipekkatirci@hotmail.com ORCID: 0000-0001-7225-5123
Hayri Baran YOSMAOGLU

E-posta:

773-5536

E-posta:

E-posta: edutr ORCID: 0000-0001-7356-8500
Arzu RAZAK OZDINGLER
E-posta: aozdincler@biruni.edu.tr ORCID: 0000-0003-1783-3992
Ipek YELDAN
E-posta iuic.edu.tr ORCID: 0000 44-4157
Feryal SUBASI
E-posta: feryal. tepe.edu.tr ORCID: 0723-0186

Murat Ali CINAR

E-posta: mali.cinar@hku.edu.tr ORCID: 0000-0003-2122-3759
Cigdem AYHAN
‘edu.tr ORCID:

E-posta:

Received: 31.03.2021 (Gelis Tarihi)
Accepted: 11.11.2021 (Kabul Tarihi)

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

- -

Aslan Telci E, Sekeréz S., Karagéz B., Cavlak U., Soysal Tomruk M., Baskurt F, Algun Z.C, Katirci Kirmaci Z1, Yosmaoglu H.B., Razak Ozdingler A., Yeldan i, Subasi F, Cinar M.A, Ayhan
Kuru €., Fizyoterapi ve Rehabilitasyon Egitimi Alan Son Sinif Ogrencilerinin issizlik Kaygilarinin incelenmesi, Turk J Physiother Rehabil. 2022; 33(1):16-22. doi: 10.21653/tjpr.907069

FiZYOTERAPiI VE REHABILITASYON EGiTiMi ALAN
SON SINIF OGRENCILERININ iSSIZLIK KAYGILARININ
iNCELENMESI

ARASTIRMA MAKALESI

0z

Amag: Ulkemizde egitim veren fizyoterapi ve rehabilitasyon lisans programlarinin sayi ve kontenjanlarinin
artmasiyla, bu bélimde egitim goren 6grenciler icin is bulma sorunlari ortaya ¢ikmaya baslamistir. Calismamiz
Turkiye'de devlet ve vakif Universitelerinde egitim goren fizyoterapi ve rehabilitasyon lisans programi son sinif
6grencilerinin igsizlik kaygilarini tiniversite statiisii ve cinsiyete gére incelemek amaciyla planlandi.

Yontem: Arastirmamiza Tiirkiye'de egitim veren farkli bolgelerden 10 tniversitenin fizyoterapi ve rehabilitasyon
lisans programinda egitim goren 845 son sinif 6grencisi (582 kadin, 263 erkek; ortalama yas: 22,78+1,52 yil) dahil
edilmistir. Lisans égrencilerinin sosyo-demografik bilgileri alindiktan sonra issizlik Kaygisi Anketi uygulanmistir.

Sonuglar: Calismaya katilan fizyoterapi 6grencilerinin issizlik kaygisi puanlari 70 tizerinden 39,90+8,53 seklinde
elde edilmistir. Devlet tniversitesinde egitim alan 6grencilerin issizlik kaygilari (p=0,014), karamsarlik (p=0,001),
basarma arzusu (p= 0,0001) ve ¢dziim arayislarinin (p=0,0001) vakif tniversitesindeki 6grencilere gére daha
yiiksek oldugu goriilmistr. Tm universiteler géz 6niine alindiginda, erkek 6grencilerin basarma arzularinin kadin
o6grencilere gore daha yiiksek oldugu tespit edilmistir (p=0,014). Akademik basarinin issizlik kaygisi ile pozitif
yonde (r=0,072), basarma arzusu (r= -0,99) ve iyimserlik (r= -0,07) ile negatif yonde iliskisi bulunmustur.

Tartigma: Calismadan elde ettigimiz sonuglar devlet dniversitesinde egitim gérmenin, erkek cinsiyetin ve
yiksek akademik basarinin issizlik kaygisini artirdigini gostermistir. Diisik aile gelir diizeyi, toplumlarda
erkegin aileyi gecindirmekle yiikiimlii birey olarak tanimlanmasi ve yiiksek basari diizeyi ile toplumda maddi
ve manevi olarak daha kabul edilebilir bir birey olma diisiincesi gibi nedenlerin issizlik kayg! diizeyini artirmis
olabilecegini diisiinmekteyiz. Fizyoterapistlere yonelik istihdam olanaklarinin artiriimasina yoénelik girisimlerin, bu
popiilasyondaki issizlik kaygisini azaltacagi diisiincesindeyiz.

Anahtar kelimeler: Fizyoterapi, issizlik Kaygisi, Ogrenci

EXAMINATION OF UNEMPLOYMENT ANXIETY
OF SENIOR UNDERGRADUATE STUDENTS IN
PHYSIOTHERAPY AND REHABILITATION SCHOOLS

ORIGINAL ARTICLE

ABSTRACT

Purpose: With the increase in the number and quotas of physiotherapy and rehabilitation undergraduate
programs in our country, employment problems have started to arise for students studying in this program. Our
study was planned to examine the unemployment anxiety of physiotherapy and rehabilitation undergraduate
students studying at state and foundation universities in Turkey according to university status and gender.

Methods: Our research included 845 senior students (582 female, 263 male; age: 22.78+1.52) studying in the
physiotherapy and rehabilitation undergraduate program of 10 universities from different regions in Turkey.
After obtaining social-demographic information of undergraduate students, The Unemployment Anxiety
Questionnaire was applied.

Results: Unemployment anxiety scores of physiotherapy students participating in the study were obtained as
39.90+8.53 out of 70. It was observed that the unemployment anxiety (p=0.014), pessimism (p=0.001), desire
to succeed (p=0.0001) and seeking solutions (p=0.0001) of the students studying at the state university were
higher than the students at the foundation university. It was found that male students' desire to succeed was
higher than female students (p=0.014). Academic achievement was found to have a positive correlation with
unemployment anxiety (r=0.072), but a negative correlation with desire to succeed (r= -0.99) and optimism (r=
-0.07).

Conclusion: Our results obtained from the study showed that studying at a state university, male gender, and
high academic achievement increase unemployment anxiety. We think that reasons such as low family income
level, identification of a man as an individual responsible for supporting the family, and the idea of becoming
a more acceptable person financially and spiritually with a high level of success in society may have increased
the level of unemployment anxiety. We believe that initiatives aimed at increasing employment opportunities for
physical therapists will reduce unemployment anxiety in this population.

Key words: Physiotherapy, Unemployment Anxiety, Student
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GIRIS

Ozellikle geng popiilasyonda issizligin artmasi gii-
niimuzde bircok Ulkenin yasadigl 6nemli sorundur.
Tirkiye istatistik Kurumu (TUIK) verileri gen¢ po-
pllasyonda gorilen issizligin, tipik olarak toplam
issizlik ylizdesinden iki-li¢c kat daha fazla oldugunu
gostermektedir (1, 2). Lisans egitimi alan fizyote-
rapistler de llkemizde var olan bu sorundan etki-
lenmektedirler.

Fizyoterapistlik mesleginin tarihcesi genel diislin-
cenin aksine cok eski tarihlere (M.0. 460) yillarina
dayanmaktadir. Hipokrat ve Gallen gibi cok degerli
bilim insanlarinin uygulamalari ile baslayan teknik-
ler zamanla geliserek 6nemli bir bilim dali haline
gelmistir. Ozellikle, Ikinci Diinya Savas’ndan son-
ra savasta yaralanarak engelli duruma gelen insan
sayisinin cok fazla olmasi ve engelli kisilerin reha-
bilitasyona ihtiyac duymasi sebebiyle fizyoterapist-
lik meslegi ciddi bir gelisim gostermistir. Ulkemiz-
de ilk olarak 1961 yilinda Hacettepe Universitesi
biinyesinde kurulan Fizyoterapi ve Rehabilitasyon
Yiiksekokulu 25 yil boyunca fizyoterapist yetistiren
tek okul olmustur. 1986 yilindan sonra yavas ya-
vas artis gosteren okul sayisi son yillarda ¢ok ciddi
bir artis géstermistir (3, 4). Universitelerdeki artan
bolim sayisina paralel olarak her bir Gniversitenin
kontenjanlari da artmistir.

Literatiirde lisans egitimi alan fizyoterapi 6grenci-
leri ile yapilan bir calisma lisans egitiminin ilk yilla-
rinda akademik kaygilarin 6n planda oldugunu, son
sinifta ise Kamu Personeli Se¢cme ve Yerlestirme
Sinavi (KPSS) ile atanamama ve issiz kalma gibi
durumlarin 6grencilerde daha fazla kaygi yaratti-
gini géstermistir (5). 2012-2016 yillarinda mezun
olan fizyoterapistlerle gerceklestirilen calismada,
daha sonraki yillarda mezun olan fizyoterapistlerin
is bulma sirelerinin uzadigl ve issiz olan fizyote-
rapistlerin biyik bolimiind sonraki donemde me-
zun olan kisilerin olusturdugu belirtilmistir (4). Bu
calismada da ortaya koyuldugu gibi 6zellikle yeni
universite mezunlar arasinda is bulma siresinin
uzamasi ve issizligin artmasi kaygi diizeyinin daha
da yiikselmesine neden olabilmektedir. Literatiirde,
mezun durumundaki fizyoterapistlerin is bulma du-
rumuyla ilgili degerli bilgiler olsa da, lniversite son
sinif 6grencilerinin issizlik kaygisinin 6n planda tu-
tularak incelendigi calisma sayisi azdir.

Yeldan I, Subasi F, Cinar M.A, Ayhan Kuru C.

Ulkemizde egitim veren fizyoterapi ve rehabilitas-
yon lisans programlarinin sayi ve kontenjanlarinin
artmasiyla, bu bélimde egitim goéren 6grenciler
icin is bulma sorunlari ortaya cikmaya baslamis-
tir. Son yillarda hem fizyoterapi ve rehabilitasyon
egitimi veren Universite sayisi hem de bu okullarin
kontenjanlarindaki buyik artislar dikkat cekmekte-
dir. OSYM verileri incelendiginde 2008 yilinda 13
tiniversitede (9 devlet (iniversitesi; 4 vakif iniversi-
tesi) fizyoterapi ve rehabilitasyon lisans programi
bulunmakta iken, bu okullarin ayni yil icin konten-
janlar 655 (470 devlet Gniversitesi kontenjani, 185
vakif tniversitesi kontenjani) olarak gorilmektedir
(6). 2010 yilina gelindiginde ise fizyoterapi ve reha-
bilitasyon lisans programi bulunan Gniversite sayi-
si 23’ (15 devlet niversitesi; 8 vakif lniversitesi)
yukselmis ve bu programlarda egitim géren 6grenci
kontenjani 1225 (845 devlet lniversitesi kontenja-
ni, 380 vakif tniversitesi kontenjani) olmustur (7).
2014 yilinda artis ayni sekilde devam ederek fizyo-
terapi ve rehabilitasyon lisans programi sayisi 46
(19 devlet tniversitesi; 27 vakif Universitesi) olmus
ve bu programlardaki toplam 6grenci kontenjani
3172’ye (1698 devlet liniversitesi kontenjani; 1474
vakif tiniversitesi kontenjani) yikselmistir (8). istih-
dam konusunda sorun yasanmaya devam ederken
2020 yilinda ise fizyoterapi ve rehabilitasyon lisans
programi bulunan niversite sayisi 90’a (42 devlet
universitesi; 48 vakif tniversitesi) yikselmistir (9).
Bu lisans programlarinin kontenjaninin ise 6082
seklinde oldugu gorilmektedir. Bu kontenjanin
3560'in1 devlet universiteleri olustururken 2522 ki-
silik kontenjani ise vakif tniversiteleri olusturmus-
tur. Bu durum g6z 6niine alindiginda son 12 yilda
fizyoterapist yetistiren lisans programlarina sahip
Universite ve kontenjan sayisinda biyik bir artis
oldugu gorilmektedir (Sekil 1 ve Sekil 2). Yeterli is
imkanimin bulunmamasina ek olarak mezun sayisi-
nin artmasi ise mezuniyet asamasina gelen fizyote-
rapist adaylarinda kaygi ve endise olusturmaktadir.

Calismamizin primer amaci, Universite statiisii ve
cinsiyete gore fizyoterapi ve rehabilitasyon lisans
programi son sinif dgrencilerinin issizlik kaygilarini
karsilastirmaktir. Sekonder amaci ise, lisans akade-
mik basari durumu ile issizlik kaygisi ve alt baslikla-
ri arasindaki iliskiyi incelemektir.
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Sekil 1. OSYM Tercih Kilavuzu Temelli Fizyoterapi ve
Rehabilitasyon Lisans Bélimi Sayisinin Yillara Goére
Degisimi

YONTEM

Arastirmamizda, liniversite statiisiine gore (devlet/
vakif Gniversitesi) tabakali randomizasyon yonte-
miyle belirlenen, fizyoterapi ve rehabilitasyon lisans
egitimi veren 10 niversite (Pamukkale Universite-
si, Dokuz Eyliil Universitesi, Hacettepe Universitesi,
istanbul Universitesi-Cerrahpasa, Siileyman De-
mirel Universitesi, Baskent Universitesi, Yeditepe
Universitesi, istanbul Medipol Universitesi, Sanko
Universitesi ve Hasan Kalyoncu Universitesi) érnek-
lem olarak belirlendi. Calismada, randomizasyon
yapilarak érneklem belirlendigi icin sosyoekonomik
ozellikler, giris puani ve siralamasi gibi degiskenler
dikkate alinmadi. Calismamiza, fizyoterapi ve reha-
bilitasyon lisans egitimi veren bu Gniversitelerde (5
devlet ve 5 vakif) egitim goren 845 son sinif 6gren-
cisi dahil edildi.

Calismaya baslamadan 6nce calismada yer alacak
universitelerden yazili izinler alindi. Calismamiz
Pamukkale Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan 60116787-
020/81517 sayili karar ile onaylandi. Calismaya
katihmda gondllilik esasi géz 6ntinde bulunduruldu
ve katihmcilardan onam alindi. Calismamiz Ocak
2018 ve Aralik 2019 tarihleri arasinda gercekles-
tirildi.

Calismada tiim katilimcilara daha énce hazirlanan
sosyo-demografik bilgi formu ve (niversite 6gren-
cilerinin issizlik ile ilgili durumlarini belirlemek icin
olusturulan issizlik Kaygisi Anketi uygulandi. Aras-
tirma grubunda yer alan bir fizyoterapist tarafin-
dan katilimcilar bilgilendirildikten sonra, calisma
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Sekil 2. OSYM Tercih Kilavuzu Temelli Fizyoterapi ve
Rehabilitasyon Lisans Bélimleri Kontenjanlarinin Yillara
Gore Degisimi

formu sinif ortaminda dagitildi. isim alinmayarak
ve sire tutulmayarak, katihmcilarin ankette yer
alan soru ve ifadeleri kendilerine en uygun sekilde
yanitlamalari istendi.

Sosyo-demografik bilgi formu: Form, katiimcilarin
yas, cinsiyet, boy, viicut agirhgi, okuduklar tniver-
site, akademik basari diizeyi (4 tizerinden akademik
not ortalamasi), mezuniyet sonrasi is beklentisi
(kamu, 6zel sektor, akademik), is secimindeki 6n-
celigi (maddiyat, stati, sosyal glivence), mezuniyet
sonrasl is bulma tahmini (0-6 ay, 7ay-1 yil, 1-2 yil, 2
yil tizeri) ile ilgili 9 sorudan olusturulmustur.

issizlik Kaygisi Anketi: Tungsiper ve arkadaslari ta-
rafindan 2012 yilinda gelistirilen anketin calisma-
da kullanilabilmesi icin yazarlardan izin alinmistir
(10). Anket, karamsarlik (6 soru), basarma arzusu (4
soru), iyimserlik (2 soru) ve ¢6zim arayisi (2 soru)
alt parametrelerini icermektedir. Anketin sorularina
besli likert tip 6lcegi ile cevap verilmektedir (1:ke-
sinlikle katilmiyorum; 5:kesinlikle katiliyorum) kulla-
nilmaktadir. Ankette, kisilerin issizlikle iliskili kayg!
duzeylerinin belirlenmesi amaclanmaktadir. Kati-
himcilar, mezun olduktan sonraki bir yil icerisinde is
bulamamalar durumunu distinerek sorulara cevap
vermiglerdir. Karamsarlik bolimiinde yiiksek puan,
karamsarligin arttigina isaret eder (Orn; Aileme, ar-
kadaslarima karsi itibarimi kaybedecegimi diisuni-
rim). Diger tic bolimde ise yliksek puan, o bélimle
ilgili olumlu diistinceyi yansitmaktadir (Basarma ar-
zusu bdliimiine érnek olarak: Bu siireyi, moralimi hi¢
bozmadan is sinavlarina hazirlanarak / is aramaya
devam ederek geciririm). Anket sonucunda hesap-
lanan toplam puanin yikselmesi issizlik kaygisinin
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Tablo 1. Katilimcilarin Sosyo-Demografik Ozellikleri

Yeldan I, Subasi F, Cinar M.A, Ayhan Kuru C.

Degiskenler Ort+SS
Yas (yil) 22,78+1,52
Boy (cm) 168,82+8,33
Viicut agirhgi (kg) 63,74+12,63
VKi (kg/m?) 22,22+3,25
Akademik ortalama (4 ilizerinden) 2,96+0,37
n (%)

Cinsiyet

Kadin 582 (68,9)

Erkek 263 (31,1)
Universite

Devlet tniversitesi 487 (57,6)

Ozel Universite 358 (42,4)
Tahmini is bulma siiresi

0-6 ay 399 (47,2)

7 ay-1 yil 284 (33,6)

1-2 yil 108 (12,8)

2 ve Uzeri yil 51 (6,0)
is onceligi

Maddiyat 361 (42,7)

Stati 377 (44,6)

Sosyal giivence 97 (11.,5)
is beklentisi

Kamu 284 (33,6)

Ozel sektor 365 (43,2)

Akademik 159 (18,8)

Ort: aritmetik ortalama, SS: standard sapma, VKi: viicut kitle indeksi.

yikseldigini isaret etmektedir.

Alt basliklardan birisi olan “karamsarlik” faktoru in-
sani bir duygu olarak bilinmekte ve hep olumsuz dii-
stinmek ve gelecege dair umutsuzluk gibi durumlari
belirtmektedir. ikinci alt baslik ise basarma arzusu-
dur. Basarma arzusu bir yil icinde is bulamazlarsa
kisilerin bu durumda kendilerini gelistirme istekleri
ile iliskilendirilmektedir. Anketin tciincii alt basligi
olan iyimserlik 1 yillik issizlik strecinin olumlu yan-
larina bakabilme durumunu géstermektedir. Orne-
gin bu sirecte ise basladigimda yapamayacagim
aktiviteleri yaparim gibi optimist bakis acisini de-
gerlendirmektedir. Son alt baslk olan ¢6zim arayisi

ise kisinin bu issizlik stirecine yonelik ¢6zim gelisti-
rebilme tutumunu degerlendirmektedir.

istatistiksel Analiz

Veriler SPSS Windows 22.0 istatistiksel analiz
paket programi (Statistical Package for Social
Sciences Inc.) ile analiz edildi. Surekli degiskenler
ortalamasstandart sapma ve kategorik degisken-
ler frekans ve yiizde olarak verildi. Verilerin normal
dagiima uygunlugu Kolmogorov Smirnov testi ile
belirlendi. Gruplar arasi farkliliklarin karsilastiriima-
sinda bagimsiz degiskenlerde T testi ve Mann-W-
hitney U testi kullanildi. Korelasyon analizi icin

Tablo 2. Devlet ve Ozel Universitelerde Egitim Alan Fizyoterapi Ogrencilerinin Issizlik Kaygisina Yénelik Tutumlarinin

Karsilastiriimasi

Devlet Universitesi (n=487) Vakif Universitesi (n=358)

Degiskenler Ort:SS Ort:SS P
Karamsarlk 20,09+6,04 18,66+6,43 0,001"
Basarma arzusu 13,21+2,61 12,39+3,02 0,0001"
iyimserlik 6,16+1,85 6,10+1,79 0,672
Cozum arayisl 7,64+1,81 6,59+2,27 0,0001**
issizlik kaygisi toplam puani 40,51+8,34 39,05+8,71 0,014

*: Bagimsiz degiskenlerde T testi, **: Mann-Whitney U testi, istatistiksel olarak anlaml farkhlilar koyu olarak yazilmistir.
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Tablo 3. Cinsiyetlere Gére Issizlik Kaygisina Yénelik Tutumlarinin Karsilastiriimasi

Kadin (n=582)

Erkek (n=263)

Degiskenler Ort:SS Ort:SS P

Karamsarlik 19,61+6,06 19,21+6,64 0,393
Basarma arzusu 12,69+2,65 13,24+3,14 0,014°
iyimserlik 6,17+1,81 6,05+1,87 0,392
Cozim arayis 7,15+2,08 7,30+2,08 0,329
issizlik kaygisi toplam puani 39,87+8,36 39,96+8,90 0,881

*: Bagimsiz degiskenlerde T testi, **: Mann-Whitney U testi, istatistiksel olarak anlaml farkhlilar koyu olarak yazilmistir.

Tablo 4. Fizyoterapi Ogrencilerinin Akademik Basarilari ile issizlik Kaygisina Yonelik Tutumlari Arasindaki iliski

.. - . _— issizlik kaygisi
Degiskenler Karamsarlk Basarma arzusu lyimserlik Coziim arayis! toplam puant
Akademik basart r=0,078 r=-0,99 r = -0,07 r=-0,004 r=0,072

3 p =029 p = 0,005 p = 0,048 p = 0,908 p = 0,041

p: Pearson korelasyon analizi, r: korelasyon katsayisi, istatistiksel olarak anlamlilik ifade eden korelasyonlar koyu olarak yazilmistir.

Pearson Korelasyon Analizi kullanildi. istatistiksel
anlamlilik diizeyi 0,05 olarak belirlendi.

Referans calismada elde edilen etki biyikltginin
kuvvetli diizeyde oldugu (d=0.75) gorilmistir (5).
Daha dusiik diizeyde bir etki biytklugi de (d=0.2)
elde edilebilecegi dustinilerek yapilan giic analizi
sonucunda; ¢alismaya en az 620 kisi (her grup icin
en az 310 kisi) alindiginda %95 giiven diizeyinde
%80 giic elde edilebilecegi hesaplanmistir.

Cahismaya 845 kisi (devlet dniversitesi=487 kisi,
vakif Universitesi=358 kisi) dahil edilmistir. Bu ki-
silerde elde edilen issizlik kaygisi anketi sonuclari
arasindaki farkin etki biykligtine (d=0.171) goére
calismamizin %95 giiven diizeyinde %80 giice ulas-
tig1 hesaplanmistir.

SONUGLAR

Katilimcilarin tanimlayici verileri, issizlik kaygisina
yonelik tutumlari, mezuniyet sonrasi is bulma siiresi
ve beklentileri ile ilgili veriler Tablo 1°de sunulmus-
tur.

Cahsmaya katilan fizyoterapi 6grencilerinin issizlik
kaygisi puanlari 70 lizerinden 39,90+8,53 seklinde
elde edilmistir. Ayrica; 68rencilerin %33,6'si mezu-
niyet sonrasi kamuda istihdam edilecegini dusu-
nirken, %43,2’si 6zel sektérde is imkani bulacagi
fikrine sahipti.

Devlet ve vakif Universitelerinde egitim alan 68-
rencilerin issizlik kaygisina yonelik tutumlar kar-
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silastirildiginda; devlet tniversitesinde egitim alan
ogrencilerin karamsarlik (p=0,001), issizlik kaygisi
(p=0,014), basarma arzusu (p=0,0001) ve ¢6zim
arayislarinin (p=0,0001) daha yiiksek oldugu gériil-
di (Tablo 2).

Cinsiyetlere gore incelendiginde; erkek 6grencilerin
basarma arzularinin kadin 6grencilere gére daha
yiiksek oldugu tespit edildi (p=0,014). issizlik kaygi-
sina yonelik diger tutumlarda iki cinsiyet arasinda
fark olmadigi belirlendi (p>0,05) (Tablo 3).

Fizyoterapi 6grencilerinde akademik basari ile is-
sizlik kaygisi toplam puani arasinda pozitif yénde
iliski bulundugu belirlendi (r=0,072; p=0,041). Ay-
rica akademik basarinin basarma arzusu (r=-0,99;
p=0,005) ve iyimserlik (r=-0,07; p=0,048) ile nega-
tif yonde iliskisi tespit edildi. Akademik basari ile
karamsarlik ve ¢6ziim arayisi alt parametreleri ara-
sinda iliski saptanmadi (p>0,05) (Tablo 4).

TARTISMA

Bu calismanin sonuclari, Tirkiye'de devlet univer-
sitesinde fizyoterapi egitimi alan son sinif lisans
ogrencilerinin, issizlik kaygisinin, vakif tniversite-
lerinde egitim goren 6grencilere gére daha yilksek
oldugunu gostermistir. Calismada, erkek &gren-
cilerin basarma arzusunun kadin 6grencilere gére
daha yiiksek oldugu belirlenmistir. Calismadan elde
edilen bir diger sonug, akademik basarinin issizlik
kaygisl, basarma arzusu ve iyimserlik ile iliskili ol-
dugunun belirlenmesidir.
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Sonuclarimiza gore, vakif Gniversitelerinde egitim
goren &grencilerin devlet Universitelerinde egitim
goren Ogrencilere gore daha az issizlik kaygisi-
na sahip olduklar goériilmektedir. Bu durum vakif
universitesinde egitim goren 6grencilerin ailelerin
daha yiksek gelir diizeyine sahip olmasindan ve
bu 6grencilerinin mezuniyet sonrasinda ailelerinde
olusturacaklari yikiin daha az olacagini disiinme-
sinden kaynakli olabilir. Bizim bildigimiz kadariyla,
literatlirde devlet tniversiteleri ile vakif Gniversi-
telerini issizlik kaygisi acisindan karsilastiran bir
calisma bulunmamaktadir. Calisma sonuglarimiza
benzer sekilde, daha yiiksek sosyo-ekonomik diize-
ye sahip égrencilerin issizlik ve gelecek kaygilarinin
daha disuk oldugunu gosteren calismalar bulun-
maktadir (11,12). Bu calismalardan Sanh Kula ve
Sara¢'in Ahi Evran Universitesinde farkli fakiilte ve
yiksekokullarda 6grenim géren 1160 son sinif 68-
rencisi ile gerceklestirdikleri calismada ailenin gelir
durumu arttikca gelecek kaygilarinin azaldigi goriil-
mustir. Benzer sekilde Colakoglu ve arkadaslarinin
336 son sinif 6grencisi lizerinde gerceklestirdikleri
calisma sonuclar, yiiksek aylk gelir dlizeyinin 68-
rencilerin kaygisini azalttigini géstermistir.

Cinsiyete gore issizlik kaygisini inceledigimizde,
erkek 6grencilerin issizlik kaygisina yonelik basar-
ma arzusunun kadin 6grencilere gore daha yiiksek
oldugunu belirledik. Ankette “basarma arzusu” ile
iliskili soru icerikleri incelendiginde, erkek 6gren-
cilerin basarma arzusunun kadin 6grencilere gére
daha yiiksek olmasi daha anlasilir hale gelmektedir
(Bu siirede, meslegimle ilgisi olmasa da masraflari-
mi karsilayacak gecici isler yaparim gibi). Ozdemir
tarafindan yapilan arastirma sonucuna gore, Turk
toplumunda erkegin aileyi gecindirmekle yiikim-
It birey olarak tamimlandigi sonucuna ulasilmistir.
Toplum tarafindan olusturulan bu algi, erkek 6gren-
cilerde basarma arzusunun kadin égrencilere gére
daha yiiksek olmasinin nedeni olabilir (13). Bununla
birlikte, literatiir incelendiginde cinsiyetin is kaygi-
sina etkisi ile ilgili farkli sonuclar elde edildigi go-
rilmektedir. Kutlu ve arkadaglar ile Colakoglu ve
arkadaslarinin universite 6grencilerini dahil ettigi
iki farkli calismada cinsiyetler arasinda issizlik kay-
gisi diizeylerinde fark bulunmamistir (12,14) Tayfun
ve arkadaslari ile Dursun ve arkadaslar tarafindan
yapilan calismalarda kadin Universite 6grencileri-
nin genel issizlik kaygisi puanlari, erkek iniversite

Yeldan I, Subasi F, Cinar M.A, Ayhan Kuru C.

ogrencilerinin genel issizlik kaygisi puanlarindan
yuksek bulunmustur (15, 16). Surat ve arkadasinin
yapmis oldugu calismada ise erkeklerin issizlik kay-
gisinin kadinlara gore daha yiiksek oldugu bulun-
mustur (17). Genel olarak, yapilan calismalardaki
bu farkhhklarin nedeni olarak cinsiyet ayrimcihig,
egitim gorilen lisans programi ve kisisel ozellikler
gibi faktorlerin etkili olabilecegi bildirilmistir (15,
16). Ayni zamanda issizlik kaygisini arastirmak icin
yapilan anketlerdeki soru iceriklerinin farkli olmasi-
nin da calismalar arasindaki bu tutarsizligin nedeni
olabilecegini diistinliyoruz.

Literatiirde akademik ortalama ile issizlik kaygisi
arasindaki iligkiyi inceleyen calisma sayisi sinirhdir.
Turag ve ark. da bizim sonucumuza benzer olarak iki
parametre arasinda iliski oldugunu bulmustur (18).
Calismamizda ayni zamanda, akademik basari pua-
niile basarma arzusu ve iyimserlik arasinda negatif
yonde bir korelasyon belirledik. Bizim bildigimiz ka-
dari ile literatiirde, tiniversite 6grencilerinde akade-
mik basari durumu ile basarma arzusu ve iyimserlik
arasindaki iliskiyi inceleyen baska bir calisma yok-
tur. ilgili bélimlerinin sorulari incelendigi zaman,
akademik olarak daha basarili 6grencilerde bir an
once is bulma isteginin, basarma arzusu ve iyimser-
likle iliskili motivasyonlarini olumsuz yonde etkiledi-
gi distinilmustir. Genel anlamda bakildiginda daha
basaril fizyoterapi 6grencilerinin issizlik kaygisinin
daha yiiksek oldugu séylenebilir.

Literatiirde Glkemizde yeni mezun olan fizyotera-
pistlerin is bulmalarinin ve bulsalar dahi is bulma
strelerinin uzadigini gosteren calismalar bulun-
maktadir (4). Mezun durumdaki fizyoterapistlerin is
bulma ile ilgili yasadigi sorunlar bu bélimde okuyan
6grenciler lizerinde kaygl meydana getirmektedir.
Bu durumu incelemek amaciyla gerceklestirilen ca-
lismamiz, genis kapsamda fizyoterapi lisans egiti-
mi alan 6grencilerin karamsarlik, basarma arzusu,
iyimserlik ve ¢ézim arayisi ile iligkili issizlik kaygi-
sini inceleyen ilk calisma durumundadir. Bu agidan
calismamizin sonuclarinin literatiire 6nemli bir kat-
ki saglayacagini disiintyoruz.

Calismamiz egitim alinan (niversite statiisiine
(devlet veya vakif) ve cinsiyete gore 6grencilerin
issizlik kaygisini incelemistir. Bu calismada, fizyo-
terapi 6grencilerinin issizlik kayg diizeyleri tniver-
site statiisiine gore incelendi. Bu nedenle ailenin
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is durumu, aylk net gelir, Universiteye giris puani
ve siralamasi, kardes sayisi, kisilik 6zelikleri, ruhsal
durum parametreleri gibi faktorlerin issizlik kaygisi
iizerine etkisi degerlendirilimedi. issizlik kaygisina
etki edebilecek bu faktérlerin incelenmemesi calis-
mamizin limitasyonlarini olusturmaktadir. Fizyote-
rapi 6grencilerinde istihdamla ilgili kaygiya neden
olabilecek faktérlerin cok yonlii olarak arastiriimasi
literatlire daha fazla katki saglayacaktir.

Sonuclarimiz, devlet Gniversitesinde egitim goéren
fizyoterapi ve rehabilitasyon 6grencilerinin daha
fazla issizlik kaygisina sahip oldugunu gostermistir.
Hem devlet hem de vakif Universitelerinde egitim
goren tiim 6grencilerin issizlik kaygisinin azaltilima-
sticin farkl alanlarda istihdam imkanlarinin olustu-
rulmasi ¢cok énemli bir adim olacaktir. Ayrica, fizyo-
terapistlere istihdam saglanan alanlardaki ¢alisan
sayisinin artirilmasi icin politika olusturucularla is
birligi icinde calisiimasi gerekmektedir. Bununla il-
gili yakin zamandaki bir girisime, TFD'nin katkila-
riyla 2021 yilinda Mili Egitim Bakanlgi blnyesinde
260 fizyoterapistin istihdami ile ilgili karar alinma-
sI ornek gosterilebilir. (19). Farkli hastaliklarin te-
davisinden elde edilen etkinligin artirlmasinda ve
cerrahi gibi yiiksek saglk harcamalarini azaltmada
fizyoterapistlerin tasidigl 6neme yonelik gerekli ta-
nitimlarin ve girisimlerin yapilmasi hem toplumda
hem de politika yapici kuruluslarda fizyoterapiste
karsi farkindahgin artirilmasina katki saglayacaktir.
Fizyoterapistlere yeni istihdam alani olusturarak
daha fazla fizyoterapiste is imkani saglanmasinin
mezuniyet 6ncesinde olusan kaygi diizeyinin azaltil-
masinda etkili olacagini diisinmekteyiz.

Destekleyen Kurulus: Yok.

Cikar Catismasi: Cikar catismasi bulunmamakta-
dir.

Etik Onay: Calismamiz Pamukkale Universitesi Gi-
risimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmistir (60116787-020/81517
sayih karar).

Aydinlatilmug Onam: Tum katilimcilardan calisma
oncesinde bilgilendirilmis onam alind.
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THE EFFECTS OF DIFFERENT EDUCATION MODELS
ON THE PHYSICAL ACTIVITY AND HEALTH PROFILE
OF HEALTHCARE STUDENTS IN TURKISH UNIVERSITY

ORIGINAL ARTICLE

ABSTRACT

Purpose: Hybrid and distance educational models can lead to different levels of physical activity
among students. The aim of our study is to compare the effects of different education models on
physical activity and health profile of university healthcare students.

Methods: Six hundred healthcare students at Turkish universities between the ages of 17-25 were
included in our study. Participants were divided into 2 groups as hybrid (n = 300, 246 females,
54 males) and distance (n = 300, 258 females, 42 males) according to the education model they
received at the university. Measurements were applied online via Google Forms. The Physical
Activity (PA) of the participants were assessed with Physical Activity Questionnaire-Short Form
(IPAQ-SF) and the health profiles of the participants were assessed with The Nottingham Health
Profile (NHP) inventory.

Results: The students in the hybrid education model had significantly higher physical activity level
(p=0.001) and a better health profile (p=0.001) compared to the students who were in distance
education model.

Conclusions: Students with hybrid education model are more physically active and have a better
health profile than students with distance education model because they go to university more
than students with distance education model.

Key Words: Educational Models, Health Status, Health Surveys, Instructional Models, Physical
Activity

TURK UNIVERSITELERINDE FARKLI EGITIiM
MODELLERINiIN SAGLIK OGRENCILERININ FiziKSEL
AKTIVITE DUZEYLERI VE SAGLIK PROFILLERI
UZERINE ETKILERI

ARASTIRMA MAKALESI

0z
Amag: Hibrit ve uzaktan egitim modelleri, 6grencilerde farkli fiziksel aktivite seviyelerine yol

acabilir. Calismamizin amaci Gniversitelerde saglik egitimi alan 6grencilerde, farkl egitim
modellerinin fiziksel aktivite ve saglik profili tizerindeki etkilerini karsilastirmaktir.

Yontemler: Calismamiza 17-25 yas arasi, Tirkiye iniversitelerinde egitim géren alti yiiz saghk
6grencisi dahil edildi. Katihmcilar tniversitede aldiklar egitim modeline gore hibrit (n = 300, 246
kiz, 54 erkek) ve uzaktan (n = 300, 258 kiz, 42 erkek) olmak tizere 2 gruba ayrildi. Olg[jmler Google
Formlar araciligiyla cevrimici olarak uygulandi. Katilimcilarin Fiziksel Aktiviteleri (PA) Fiziksel
Aktivite Anketi-Kisa Form (IPAQ-SF) ile degerlendirildi ve katiimcilarin saglik profilleri Nottingham
Health Profile (NHP) envanteri ile degerlendirildi.

Sonuclar: Hibrit egitim modelindeki 6grenciler, uzaktan egitim modelindeki 6grencilere gére
anlaml derecede daha yilksek fiziksel aktivite diizeyine (p=0,001) ve daha iyi bir saglik profiline
(p=0,001) sahipti.

Tartisma: Hibrit egitim modeli uygulanan 6grenciler, uzaktan egitim modeli uygulanan 6grencilere
gore uUniversiteye daha fazla gittikleri icin uzaktan egitim modeli uygulanan 6grencilere gére
fiziksel olarak daha aktiftirler ve daha iyi saglik profiline sahiptirler.

Anahtar Kelimeler: Egitim Modelleri, Saglik Durumu, Saglik Anketleri, Ogretim Modelleri, Fiziksel
Aktivite
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INTRODUCTION

With the initiation of the pandemic process, differ-
ences have emerged into our everyday routine lives
as for instance, social distance rules, masks, the
new on the number of patients in the intensive care
units or intubated cases, 14-day rule, carantinas
and so on. The concepts that we were not familiar
with before the pandemic have taken their place
in our lives (1). Many workplaces were closed due
to the pandemic and many people started working
from home. Although we cannot fully return to our
old way of life with the normalization process, there
have been some changes in our lives. The Corona
viriis disease 19 (Covid-19) pandemic has brought
about some changes not only in business life but
also in education (2). While some universities took
a break from education for a very short time, some
universities with enough technological infrastruc-
ture support continued distance education without
a break (3).

Distance education is the organization and perfor-
mance of teaching-learning activities without the
need for teachers and students to be physically in
the same closed area (4). Multimedia presenta-
tion systems such as electronic mail, computerized
conferencing, and internet are used in distance
education. Distance education, which has a his-
tory dating back to the 1800s, first started with
correspondence education in the 1840s (4). It was
unpredictable that the situation would be so diffi-
cult on the days when the pandemic started and
the process would take this long. With the number
of cases not decreasing, many universities devel-
oped their technological infrastructure support and
started ready for the next period (5). Hybrid educa-
tion model is the mixture of distance education ap-
plications and face-to-face education applications.
The purpose of this model is to increase the quality
of education by supporting distance education with
a face-to-face education model (6). Hybrid learning
is considered as a method that combines the ad-
vantages of both methods instead of fully face-to-
face education or completely technology-oriented
(distance learning, online learning, etc.) education /
training systems (7).

Another change in our lives with the pandemic
process is physical inactivity. During the pandemic
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period, staying indoors led to a decrease in physi-
cal activity (8). It is known that physical inactivity
and uncontrolled stress have negative effects on
the quality of life by affecting physical and mental
health and are among the most important risk fac-
tors for chronic disease morbidity, especially car-
diovascular problems, obesity and diabetes. How-
ever, it is known that people who are obese and
have a chronic disease have a higher mortality risk
from COVID-19. Therefore, for the prevention and
control of chronic diseases, it is a necessity to be
prepared for situations that may pose a threat to
public health today and in the future (9-11). It is
important to investigate the lifestyle changes and
their effects that occur during these processes in
order to take appropriate measures to effectively
cope with the negative situations that affect com-
munity life such as pandemics and to reduce the
risk of secondary negativity (12).

In the face of the COVID-19 pandemic, public health
recommendations and government measures have
required restrictions on free movement of people,
such as more homestays, social isolation, and quar-
antine. In some countries, bans have been imposed
that limit the duration of participating in social
activities or completely restrict social activities
(13). University students also experience changes
in social life and physical activity with distance ed-
ucation. Especially depression, anxiety disorder and
increased stress levels can be seen in individuals in
the pandemic environment or social isolation con-
ditions. This situation can lead to negative changes
in the quality of life of the individual. (14,15).

Previous studies examining the impact of the
COVID-19 pandemic on public health in Turkey have
focused on the psychological impact of the epidem-
ic rather than its impact on lifestyle changes. This
study aimed to evaluate the effects of the hybrid
education model and distance education model on
the physical activity levels and health profiles of
university students during the COVID-19 pandemic
process. In this context, the hypothesis of our study
is that students’ physical activity levels and quality
of life are affected by different educational models.



MATERIAL AND METHOD
Participants

The study permit was obtained from KTO Karatay
University Faculty of Medicine Drug and Non-Med-
ical Device Research Ethics Committee with
2021/026 decision number.

Healthcare students between the ages of 17-25
who are studying at university in Turkey were in-
cluded in our study. The study’s sample was de-
termined by G*Power (Version 3.0.10; Franz Foul,
Universitat Kiel, Germany). Post hoc power of this
study was determined by G*Power and it calculated
%54.16 with a a=0.05 type | error and 0.143 ef-
fect size. All of the stages within this study were in
compliance with the declaration of Helsinki. Writ-
ten informed consent was obtained from all par-
ticipants. The results for a total of 14 participants
were not analyzed as 11 participants’ IPAQ-SF data
were missing, while 3 participants’ Notthignham
Health Profile data were missing. Participants were
divided into 2 groups as hybrid education (n = 300,
246 females, 54 males) and distance education (n
=300, 258 females, 42 males) according to the ed-
ucation model they received at the university.

The inclusion criteria of the study were determined
as being a university student, not having any health
problems that prevent them from doing physical
activity, and going to school at least two days a
week for those taking lessons with the hybrid ed-
ucation model. Being diagnosed with COVID-19 or
being quarantined, doing sports as an amateur or
professional were determined as the exclusion cri-
teria of the study.

Procedure:

Measurements were applied online via Google
Forms, as it both eliminates the risk of infection
due to the COVID-19 pandemic and allows the sub-
jects to answer the questions in a shorter time and
at the most convenient time for them. Informed
consent form was presented to the individuals par-
ticipating in the study on a voluntary basis and the
participants were required to answer all questions.
Individuals to be included in the hybrid education
group were required to confirm that they went to
school at least two days a week. On average, 5 min-
utes was sufficient to answer the questionnaires.

Data about the demographic information and ed-
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ucation models of the individuals who participated
in our study were collected.

In order to evaluate the PA of the participants, the
International Physical Activity Questionnaire Short
Form (IPAQ-SF), which was developed by Craig et al
(16) and whose Turkish validity and reliability was
performed by Saglam et al., was used (17). The form
consists of seven questions that provide informa-
tion about the number of days when the participant
did vigorous, moderate activity and walking in the
last seven days, and the time allocated to the ac-
tivities on these days and the sedentary time. Met-
abolic Equivalent of Task (MET) calculations of the
participants were calculated as follows:

Vigorous Activity: Number of Days X Minutes per
day X 8

Moderate Activity: Number of Days X Minutes per
day X 4

Walking: Number of Days X Minutes per day X 3.3

Total PA: Vigorous Activity + Moderate Activity +
Walking

The Nottingham Health Profile (NHP) inventory,
which was developed by Hunt et al., and whose va-
lidity and reliability in Turkish was made by Kiiciik-
deveci et al.,, was used to collect data on the health
profiles of the participants. NHP is a questionnaire
consisting of 28 questions that examines energy,
pain, emotional reactions, sleep, social isolation
and physical activity sub-parameters. Participants
answer the questions as yes or no. Each section
is evaluated out of 100 points. While “0” indicates
good health, “100” indicates bad health (18,19).

Statistical Analysis:

SPSS 25 (IBM Corp. Released 2017. IBM SPSS Sta-
tistics for Windows, Version 25.0. Armonk, NY: IBM
Corp.) package program was used to analyze the
data. Kolmogorov-Smirnov test, Shapiro-Wilk test
and histogram method were used to test the con-
formity of the data to normal distribution. The dif-
ference between the data conforming to the nor-
mal distribution was evaluated with the t-test, and
those that did not fit the normal distribution were
evaluated with the Mann Whitney U test. All sta-
tistical analyzes were evaluated at the statistical
significance level of p <0.05. The Z / VN formula is
used to calculate the effect size (r).
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RESULTS
Demographic Data

Participants’ ages and Body Mass Index (BMI) are
given in Table 1. There was no statistically signifi-
cant difference between the groups in terms of age
and BMl values. One hundred and sixty-one (54%) of
the participants in the hybrid education group were

Table 1. Demographic Information

bachelor degree students, 139 (46%) were associ-
ate degree students, 121 (40%) of the participants
in the distance education group were bachelor de-
gree students and 179 (69%) were associate de-
gree students. In the hybrid education group, 246
(82%) were female, 54 (18%) were male, and in the
distance education group 258 (86%) were female
and 42 (14%) were male.

Hybrid Education Group

Distance Education Group

(n = 300) (n = 300) p
Mean SD Mean SD
Age (Year) 20.54 1.76 20.27 2.11 0.090
BMI (kg/m?) 22.51 3.75 21.97 3.84 0.080

BMI: Body Mass Index, SD: Standard Deviation, n: Number of participants, Independent-Samples t test.

Table 2. Comparison of Physical Activity in Hybrid and Distance Education Groups

Hybrid Education Group
(n = 300, n_= 54, n= 246)

Distance Education Group
(n =300, n_= 42, n=258)

. 1.Quarter 3.Quarter . 1.Quarter 3.Quarter Effect
Median (%25) (%75) Median (%25) (%75) Z Value p Value Size
Male 1.00 0.00 2.00 2.00 0.00 3.00 114 0254 0116
Vigorous
o Female 0.00 0.00 2.00 0.00 0.00 2.00 017 0868 0007
Activity days
Total 1.00 0.00 2.00 0.50 0.00 2.00 0.05 0960 0002
Vigorous Male 42.50 0.00 60.00 2250 0.00 40.00 1.39 0166  0.141
Activity Female 0.00 0.00 30.00 0.00 0.00 30.00 1.39 0164 0061
duration Total 12,50 0.00 45.00 0.00 0.00 30.00 210 0036 0085
] Male 420,00 0.00 1080.00 240.00 0.00 960.00 0.46 0644 0046
Vigorous Female 0.00 0.00 510.00 0.00 0.00 480.00 0.80 0427 0035
Activity MET
Total 0.00 0.00 640.00 0.00 0.00 480.00 117 0244 0047
Male 2.00 0.00 3.00 1.00 0.00 3.00 066 0507 0067
Moderate o 0 1.00 0.00 225 1.00 0.00 2.00 160 0110 0071
Activity days
Total 1.00 0.00 3.00 1.00 0.00 2.00 1.82 0068 0074
Moderate  Male 30.00 0.00 60.00 25.00 0.00 60.00 0.42 0673 0042
Activity Female 15.00 0.00 40.00 10.00 0.00 30.00 206 0040 091
duration Total 20.00 0.00 45.00 11.00 0.00 30.00 225 0024 0919
Male 210.00 0.00 720.00 96.00 0.00 510.00 0.68 0497 0069
Moderate  — 0 120.00 0.00 360.00 16.00 0.00 240.00 234 00200 0104
Activity MET
Total 120.00 0.00 420,00 40.00 0.00 240.00 259 0009  0.105
B Male 550 475 7.00 5.00 4.00 7.00 0.14 0885 0014
:\;ays ng Female 500 4.00 7.00 5.00 3.00 7.00 245 0014 0109
Total 5.00 4.00 7.00 5.00 3.00 7.00 243 0015 0099
] Male 40.00 30.00 60.00 35.00 20.00 60.00 098 0326  0.100
‘(;\ll::':(t::)gn Female 40.00 25.00 60.00 30.00 25.75 60.00 1.91 0056  0.085
Total 40.00 2625 60.00 30.00 21.00 60.00 2201 0028 0089
Male 693.00 396.00 990.00 462.00 297.00 112613 122 0223 0124
Walking MET Female 660.00 330,00 1188.00 495.00 198.00 990.00 263  0009* 0117
Total 660.00 330.00 1155.00 495,00 231.00 990.00 297 0003  0.121
Male 1777.50 144025 2505.75 183225 978.00 2540.50 0.99 0322 0101
Total MET  Female 1739.75 1041.00 2841.00 1397.10 1013.50 2019.00 EXE 0002 0138
Total 1753.50 1111.50 275850 1479.60 1012.50 2157.87 350 <0001 0143

PA: Physical Activity, MET: Metabolic Equivalent of Task, *: Statistical significance, n: Number of participants, n_: Number of male participants, n: Number of

female participants, Mann Whitney U test, p<0.05
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Physical Activity

While there was no statistically significant differ-
ence between the vigorous activity days (p=0.960)
and vigorous activity MET values (p=0.244) of the
participants, there was no difference in terms of
genders in both groups. The vigorous activity dura-
tion was found to be higher in the hybrid education
group (p=0.036). There was no difference among
male (p=0.497) and female students (p=0.161).
While there was no statistically significant differ-
ence in the moderate activity days (p=0.068), both
the moderate activity duration (p=0.024, r=0.919)
and moderate activity MET (p=0.009) values were
found to be higher in the hybrid education group.
The moderate activity duration of female students
in the hybrid education group were higher than the
female students in the distance education group
(p=0.040). There was no difference among male
students (p=0.673). The moderate activity MET of
female students in the hybrid education group were
higher than the female students in the distance ed-
ucation group (p=0.020). There was no difference
among male students (p=0.497). The number of
days (p=0.015), minutes per day (p=0.028) and MET

Gercek H., Uniivar B.S., Cihan C., Sahbaz Piringgi C., Yilmaz K.

(p=0.003) values with low intensity PA were high-
er in the hybrid education group. The low intensity
PA days of female students in the hybrid educa-
tion group were higher than the female students
in the distance education group (p=0.014). There
was no difference among male students (p=0.885).
In terms of low intensity PA duration, there was
no difference in terms of genders in both groups.
The low intensity PA MET of female students in
the hybrid education group were higher than the
female students in the distance education group
(p=0.009). There was no difference among male
students (p=0.223). Total MET values of the hybrid
education group were found to be higher than the
distance education group (p<0.001). Total MET of
female students in the hybrid education group were
higher than the female students in the distance ed-
ucation group (p=0.002). There was no difference
among male students (p=0.322) (Table 2).

Health Profile

When the sub-parameters of the participants were
examined, no statistically significant difference was
found in terms of energy (p=0.197), pain (p=0.533),
sleep (p=0.202) and physical activity (p=0.753).

Table 3. Comparison of Health Profiles of Hybrid and Distance Education Models

Hybrid Education Group
(n = 300, n_= 54, n= 246)

Distance Education Group
(n =300, n_= 42, n=258)

Median 1'3;:;;“ 3'3/:3;” Median ngg;er 3'?.2;?)9" Z Value p Value E:;::t

Male 0.00 0.00 36.80 36.80 0.00 100 227 0.023" 0.231

Energy Female 60.80 33.60 100 60.80 36.80 100 0.09 0.928 0.004
Total 60.80 0.00 100 60.80 36.80 100 129 0.197 0.052

Male 0.00 0.00 14.55 583 0.00 12.91 1.072 0284 0.109

Pain Female 1122 0.00 28.73 10.49 0.00 20.66 128 0.200 0.057
Total 10.49 0.00 26.01 10.24 0.00 20.48 0.624 0.533 0.025

Male 32.93 11.63 60.08 54.16 43.36 65.06 233 0.020° 0237

Emotional Female 46.71 20.23 73.90 62.72 34.56 81.59 3.90 <0.001" 0.173
Total 4429 18.70 69.83 62.72 33.10 82.93 463 <0001°  0.189

Male 1434 0.00 50.37 43.36 0.00 65.06 174 0.083 0.177

Sleep Female 22.37 12.57 50.37 28,67 0.00 55.93 0.56 0.575 0.024
Total 16.1 0.00 50.37 28,67 0.00 55.93 128 0.202 0.052

) Male 0.00 0.00 27.37 28.93 0.00 77.47 213 0.033" 0217
f;‘:‘lft'mn Female 1597 0.00 55.93 35.33 0.00 77.47 3.98 <0001 0177
Total 15.97 0.00 4407 35.33 0.00 77.47 462 <0001°  0.188

Male 0.00 0.00 1120 0.00 0.00 1337 0.42 0672 0.042

Physical Female 930 0.00 21.77 9.30 0.00 20.59 0.07 0.946 0.003
Total 9.30 0.00 20.50 9.30 0.00 20.50 0315 0.753 0.012

Male 76.30 31.41 188.66 188.98 77.54 287.98 2.55 0011 0.260

Total Female 192.18 86.62 28224 21492 117.95 304.69 2.16 0.031° 0.096
Total 174.52 71.29 276.14 203.42 11333 303.77 323 0.001° 0.131

*: Statistical significance, n: Number of participants, n_: Number of male participants, n: Number of female participants, Mann Whitney U test, p<0.05
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The hybrid education group achieved lower scores
in emotional (p<0.001) and social isolation param-
eters (p=0.001) compared the distance education
group (Table 3).

DISCUSSION

In this study, physical activities of healthcare stu-
dents who received hybrid education were found
to be significantly higher than those who received
distance education. At the same time, it was found
that the health profile, sensory and social isolation
sub-parameters and total scores of those who re-
ceived hybrid education were better than those
who received distance education.

A difference was found in total physical activity
scores of female according to education types.
However, the total quality of life score also differed
in male and female according to the type of educa-
tion. According to the results of this study, higher
values were found in the hybrid education group
compared to the distance education group in terms
of moderate activity duration, moderate activity
MET, number of walking days and walking MET in
women. In male participants, there was no statisti-
cally significant difference in any sub-parameters.
We think reason that there is no difference between
the groups in the results of male participants be-
cause male participants are more physically active
in daily life.

Studies conducted with young population have
shown that physical activity and quality of life are
in a linear relationship (20). Due to the Covid-19
pandemic, there has been a decrease in the duties
of the young population in the society. In a study
conducted on 168 university students who received
distance education during the pandemic process,
the number of daily steps was determined to be
well below the limits set by the World Health Or-
ganization (2528 steps / day) and it was found
that this negatively affected the quality of life (21).
Physical inactivity, which was 21.3% before the
pandemic, increased to 65.6% with the pandemic.
At the same time, it has been stated that this in-
crease has negative effects on mental health (22).

The most important reason for this situation may
be lockdown. As a matter of fact, another study in-
vestigating the physical activities of university stu-
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dents before the pandemic stated that the physical
activity level was 4330 METs in total (23). Huckin
et al. (24) concluded that university students liv-
ing in the United States in December 2020 were
more anxious and inactive compared to other pe-
riods. It was stated that the education model ap-
plied changed the physical activity levels of the
students. In a study involving 714 health students
who received hybrid-based education, it was found
that the amount of movement increased during the
week and the total duration of inactivity was short-
ened. This group participated in the study both
before and after the lockdown period. The activi-
ty level, which was 1588 MET (Q1-Q3) before the
restriction, decreased to 950 MET (Q1-Q3) with
the restriction. It has been observed that the hybrid
training model increases cardiorespiratory compe-
tence and fitness. Inadequacy in vigorous activity
was observed in the group (25). In our study, the
levels of MET (Q1-Q3) of the students who received
hybrid education and those who received distance
education according to the preferred education
model were 1753 and 1479, respectively. Although
there was a significant difference between them,
it could not reach a high level. This situation may
be related to social isolation, which health profile
also affects. Although the hybrid education model
increases individual contact, the area of physical
activity has been narrowed to reduce contact, as
there is a risk awareness in the society. In addition,
in accordance with the nationwide lockdown policy,
the closure of sports facilities directly affects the
result.

The decrease in physical activity due to the
Covid-19 pandemic is predictable. Although the
hybrid education increased activity, it could not
bring it to an optimum level. It is inevitable that
this situation has a negative effect on the health
profile. Decreased activity increases sedentary
lifestyle and prolongs the duration of sleep (26).
It has been reported that physical activity should
be increased in order to cope with both physical
and mental problems caused by the pandemic; de-
creased physical activity has been shown to be the
source of decreased quality of life and mood prob-
lems (27). It has been emphasized that with the
decrease in physical activity during the pandemic
process, mental and public health has decreased



significantly (28). Studies show a decrease in the
quality of life not only in the student population but
in all segments of the society (29). In our study, we
found that the total score of health profile, emo-
tional impact and social isolation sub-parameter
scores were better in the hybrid education model.
This is an evidence that the individual integration
process has a protective effect on some parame-
ters, although not on the overall health profile. At
the same time, we know that there is a close rela-
tionship with quality of life, and the fact that physi-
cal activity was higher in the group receiving hybrid
education may be the reason for this difference.

Our study has some limitations. Pre-pandemic in-
formation of the students participating in the study
is not available. It is not known how much the pan-
demic affected these students. How much time
those distance education students spent in front
of the screen was not recorded. There is a need for
studies in which the participants are followed for a
long time. In this way, it may be possible to make
more precise comments about the effects of the
pandemic.

Although healthcare students who received hy-
brid education had significantly higher physical
activity levels than those who received distance
education, no difference was found between their
vigorous activity levels. However, the hybrid edu-
cation-based system encourages the student to
do more activities when compared with the dis-
tance education system, albeit at a basic level. It
is seen that this situation has positive effects on
the health profile of the student. In addition, the
education at the university level and the education
of the students about the pandemic will affect the
situation. It is predictable that students whose risk
perception and protection levels increased during
the pandemic show social avoidance and person-
al isolation even in hybrid education. This is an in-
dication of how restrictive the pandemic can be,
even in the young population who are expected to
be the most physically active. However, both the
quality of life and the level of physical activity are
higher in students who receive hybrid education,
albeit in a limited time, and who continue to feel
like a part of the society. As a result, hybrid educa-
tion has positive effects on general activity rather
than high-level physical activity when compared to
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distance education. At the same time, it was con-
cluded that due to the effects of taking an active
role in society, those who received hybrid educa-
tion had higher quality of life results in social isola-
tion, emotional and total quality of life scores than
those who received distance education.
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DETERMINANTS OF TEMPOROMANDIBULAR
DYSFUNCTION AND BRUXISM IN ACADEMICIANS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Temporomandibular dysfunction and bruxism are common problems. Academicians
have physical and emotional risk factors that may be associated with temporomandibular
dysfunction due to excessive workload and psychological stress. The aim of this study was to
reveal the emotional and physical determinants of temporomandibular dysfunction and bruxism
in academicians

Methods: Two hundred and ninety-six (217 female and 79 male) academicians working in higher
education institutions with a mean age of 35.31 + 9.20 years, were included in the study. Daily
computer time of the participants was questioned. International Physical Activity Questionnaire
Short Form (IPAQ), Beck Depression Inventory (BDI), Neck Disability Index (NDI), and Fonseca
Anamnestic Index (FAI) were applied via online surveys.

Results: It was demonstrated that 92.9% of the participants were physically inactive or minimal
active, 36% showed depressive symptoms, 69.2% had neck disability, 24 % had and moderate-
severe temporomandibular dysfunction symptoms, and 44% had bruxism. Bruxers were found to
have higher BDI (p<0.05) and FAI (p<0.001) levels compared to non-bruxers. Significant positive
correlations between FAl and BDI (r=0.316, p<0.001), FAl and NDI (r=0.526, p<0.001), BDI, and NDI
(r=0.527, p<0.001) was found. Presence of bruxism (8=0.361, p<0.001) and a greater NDI (3=0.442,
p<0.001) were each uniquely associated with greater FAI score. Daily computer time, IPAQ, and BDI
were not significantly associated with FAI score (p>0.05).

Conclusion: Key factors of temporomandibular joint dysfunction appear to be physical parameters
such as neck disability and bruxism in academics. However, psychological symptoms and physical
activity level do not seem to be independent determinants of temporomandibular dysfunction.

Keywords: Bruxism, emotional stress, neck pain, temporomandibular joint

AKADEMISYENLERDE TEMPOROMANDIBULAR
DiSFOKSIYON VE BRUKSIZMIiN BELIRLEYIiCiLERI

ARASTIRMA MAKALESI

0oz

Amag: Temporomandibular disfonksiyon ve bruksizm yaygin problemlerdir. Akdemisyenler asiri is
yiikii ve psikolojik stres nedeniyle temoporomandibular difonksiyonla iliskili olabilcek fiziksel ve
emosyonel risk faktérlerine sahiptir. Bu calismanin amaci, akademisyenlerde temporomandibular
disfonksiyon ve bruksizmin emosyonel ve fiziksel belirleyicilerini ortaya koymaktir.

Yontem: Yiksekogretim kurumlarinda gérev yapan, yas ortalamasi 35,31 + 9,20 yil olan 296 (217
kadin ve 79 erkek) akademisyen calismaya dahil edildi. Katiimcilarin giinlik bilgisayar kullanim
sureleri sorgulandi. Uluslararasi Fiziksel Aktivite Anketi Kisa Formu (UFAA), Beck Depresyon
Envanteri (BDE), Boyun Oziir indeksi (BOI) ve Fonseca Anamnestik indeksi (FAI) cevrimici anketler
yoluyla uyguland.

Sonuclar: Katilimcilarin %92,9'unun fiziksel olarak hareketsiz veya minimal diizeyde aktif
oldugu, %36'sinin depresif belirtiler gosterdigi, %69,2'sinin boyun &ziirii, %24'tnln orta- siddetli
temporomandibular disfonksiyon semptomlari ve %44'inin bruksizmi oldugu gosterildi. Bruksizmi
olanlarin, olmayanlara gére daha yiiksek BOI (p<0,05) ve FAI (p<0,05) seyilerine sahip olduklari
bulundu. FAI ve BDE (r=0,316, p<0,001), FAi ve BOI (r=0,526, p<0,001), BDE ve BOi (r=0,527,
p<0,001) arasinda pozitif korelasyon bulundu. Bruksizm varligi (8=0,361, p<0,001) ve daha yiiksek
BOi skoru (B=0,442, p<0,001) bagimsiz olarak daha yiiksek FAI skoru ile iliskiliydi. Gunliik bilgisayar
kullanim stiresi, UFAA ve BDE, FAI skoru ile anlamli olarak iliskili degildi (p>0,05).

Tartisma: Akademisyenlerde temporomandibular eklem disfonksiyonunun anahtar faktérleri boyun
6ziirl ve bruksizm gibi fiziksel parametreler olarak karsimiza ¢ikmaktadir. Bununla birlikte psikolojik
semptomlar ve fiziksel aktivite diizeyi, temporomandibular disfonksiyonun bagimsiz belirleyicileri
gibi gorlinmemektedir.

Anahtar Kelimeler: Boyun Agrisi, Bruksizm, emosyonel stres, temporomandibular eklem
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INTRODUCTION

Temporomandibular dysfunction (TMD) is a com-
plex problem which associated with temporoman-
dibular joint, masticatory muscles, and other re-
lated structures. The prevalence of TMD has been
reported to 3-15% in the general population (1).
Temporomandibular dysfunction is classified ac-
cording to research diagnostic criteria for TMD
(RDC/TMD). The first axis is divided into the follow-
ing three groups: Group 1, muscle disorders includ-
ing myofascial pain (la) and myofascial pain with a
limited mandibular opening (Ib); Group 2, disc dis-
placement with reduction (lla), no reduction, limit-
ed mandibular opening (IIb) and limited mandibular
opening (llc); and Group 3, arthralgia, arthritis and
arthrosis of temporomandibular joint (TM)) (lll) (2).

Depression is defined as one of the most common
health problems in worldwide. It is estimated that
there are approximately 264 million people strug-
gling with depression worldwide. The prevalence of
depression in the world has been reported as 4.4%
(3). Although this rate is between 5.5%-29.5%
among academic staff, 5.5% of academic staff
working at private universities have been reported
to have burnout syndrome (4, 5). Factors such as
workload, excessive job demands, and pressure to
advance the academic career have been reported
to be associated with psychological stress (6, 7). In
addition, gender, low job satisfaction, and conflict
with colleagues are known to increase depressive
symptoms in academics (8).

Bruxism is defined as grinding and clenching teeth
during sleep or wakefulness, and its prevalence
was reported as 20% in the adult population. The
main causes of bruxism were indicated as emo-
tional stress, smoking, alcohol, and anxiety (9). It is
also emphasized that bruxism is more common in
women than men and is closely related to familial
responsibilities and occupational stress (10).

Neck pain is a very common musculoskeletal prob-
lem, and its prevalence varies between 40.4% and
80.1% in academic staff (11). Research indicated
that neck pain increases symptoms of TMD. Path-
omechanics of the neck region adversely affects
temporomandibular joint biomechanics since the
temporomandibular joint and the neck region are
very close to each other. The neuroanatomical
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partnership of neck region and mandibular region
pain sensory also leads this situation (12).

Workload and physical activity level were found to
be associated with musculoskeletal problems in ac-
ademicians (13). Furthermore, the relationship be-
tween insufficient physical activity and psycholog-
ical stress has been revealed in the literature (14).
Due to the COVID- 19 pandemic, the time spent
by academics on the computer has been prolonged
due to the online continuation of lectures, meet-
ings, and seminars. When quarantine condition was
added to this situation, it can be predicted that the
physical activity level of academicians decreased
during this period. Insufficient physical activity and
prolonged computer use may lead to TMD due to
its musculoskeletal and psychological effects.

There are studies investigating musculoskeletal
conditions and related physical and psychological
parameters in academic staff. However, a number
of studies investigating TMD in a cause-effect rela-
tionship, especially in this population are quite lim-
ited. Therefore, the primary aim of this study was
to reveal the effects of bruxism, daily computer
time, physical activity level, depressive symptoms,
and neck pain on TMD in academicians as well as
the associations among these physical and psycho-
logical parameters. The secondary aim was to in-
vestigate the daily computer time, physical activity
level, depression level, neck pain, and TMD severity
differences between the bruxers and non-bruxers.

METHODS
Study design and participants

This was a cross-sectional study conducted among
academicians from Turkey. A google form link was
sent to the e-mail addresses of the academicians
on the web pages of thirteen different universities.
Among the participants who filled out the question-
naires, those who met the inclusion criteria were
included in the study. The study population was
composed of 296 (217 women and 79 men, mean
age of 35.30 + 9.20 years) academicians, between
the ages of 20 and 65 years. Volunteer individuals
working as academic staff in a higher education in-
stitution were included in the study. Exclusion crite-
ria were having rheumatic, orthopedic, or neurolog-
ical diseases, temporomandibular or cervical region
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Online form sent
to 623
participants

328 participants
answered the
online form

32 patients were excluded due to the
following results:

-Having rheumatic, orthopedic, or neurological
diseases (n:20)

-Undergoing temporomandibular or cervical
region surgery (n:10)

-Continuing any treatment for the cervical and
temporomandibular regions, and using dental
orthoses (n:2)

Figure 1. Sample Selection Flowchart

surgery, continuing any treatment for the cervical
and temporomandibular regions, and using dental
orthoses. The study was carried out via online sur-
veys which were conducted using Google Forms.
The online survey link was shared using WhatsApp
and email to potential participants. The sample se-
lection flowchart was presented in Figurel.

The study protocol was approved by the non-in-
terventional clinical research ethics committee
of Lokman Hekim University (reference number:
G.0:2021003). All participants were informed
about the study protocol based on the Helsinki Dec-
laration and their consents were obtained before
the study.

Data collection

We collected data on demographic characteristics
age, sex, body weight, height, and medical history
of the participants.

Self-reported outcomes

To determine the time spent with the computer, the
participants were asked “How many hours per day
do you use your computer during your work at the
workplace and at home?”. A dichotomous variable
was generated as “less than 6 hours” and “above 6
hours” according to the responses.

Physical activity level was evaluated with Interna-

Study was
completed 296
with participants

tional Physical Activity Questionnaire (IPAQ) Short
Form. The International Physical Activity Ques-
tionnaire is a standardized self report measure of
habitual physical activity. The short form provides
information about the frequency and duration of
walking, moderate and vigorous activities over the
last 7 days, as well as a single-item question about
weekday sitting. The calculation of the total score
on the IPAQ short form includes the total of the
duration (minutes per day) and frequency (days per
week) of walking, moderate and vigorous activities
(15).

Beck Depression Inventory (BDI) was used to eval-
uate depressive symptom levels. The total score of
the scale ranges from O to 63. Higher scores indi-
cate higher level of depressive symptoms. Scores
from O through 9 indicate minimal depression;
scores from 10 through 18 indicate mild depres-
sion; scores from 19 through 29 indicate moderate
depression; and scores from 30 through 63 indi-
cate severe depression (16).

Neck pain intensity, related functional disability,
and associated emotional factors evaluated using
Neck Disability Index (NDI). The scale has 10 sec-
tions: pain intensity, personal care, lifting, reading,
headaches, concentration, work, driving, sleeping,
and recreation consisting of 6 questions in each
section. Item scores range from O to 5 with a to-
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tal score ranging from O (no pain and disability)
to 50 (maximum pain and disability). Scores from
0 through 4 indicate no disability; scores from 5
through 14 indicate mild disability; scores from
15 through 24 indicate moderate disability; scores
from 25 through 34 indicate severe disability; and
from scores 34 to 50 indicate complete disability
(17).

Temporomandibular joint dysfunction was evaluat-
ed using the Fonseca Anamnestic Index (FAI). FAl is
a simple, quick, easy, and low-cost patient-report-
ed assessment instrument for TMDs. The FAl is a
10-item multidimensional instrument that allows
assessment of jaw function limitation, pain fre-
quency, psychological distress, and parafunction-
al behaviors related to TMDs. The FAI consist of
ten questions with a three-point scale (0 = no, 5 =
sometimes and 10 = yes). The total score of the FAI
determines the following classifications: absence
of signs and symptoms of TMD (0-15 points),
mild TMD (20-45 points), moderate TMD (50-65
points), and severe TMD (70-100 points). FAI is
a reliable (ICC values each index question ranges
from 0.739 to 0.897) and valid (Cronbach’s alpha
coefficient value is 0.805) questionnaire (18).

Bruxism was determined with the question “Do you
have any habits such as clenching or grinding your
teeth?” in Fonseca Anamnestic Questionnaire (19).
Participants who answered “yes” or “sometimes” to
this question were assigned as bruxer (n=131), and
those who answered “no” as non-bruxer (n=165).

Statistical Analysis

Statistical analysis was performed using the Sta-
tistical Package for Social Science (SPSS), version
22 (SPSS Inc., Chicago, IL, USA). The significance
level was set at p<0.05. Normality tests (visual and
analytical) were performed to determine whether
the numerical data were normally distributed. The
categorical data of the bruxers and non-bruxers
based on daily computer time, IPAQ, BDI, and NDI
and FAI classification were compared using Chi-
square test. Pearson correlation coefficients were
calculated to determine the associations among
age, BMI, BDI, NDI, and FAI results. A regression
model was used to determine the independent vari-
ables that contributed significantly to the variance
in FAl results. Hierarchical multiple regression anal-
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Table 1. Demographic Characteristics

Variable %(n) Mean (SD)
Age 35.31 (9.20)
BMI 23.55 (4.21)
Sex

Female 73.3(217)

Male 26.7 (79)
Daily computer time

Less than 6 hours 41.6 (123)

Above 6 hours 58.4 (173)
IPAQ

Inactive 49.3 (146)

Minimally active 436 (129)

Active 7.1 (21)
BDI

Minimal Depression 63.9 (189)

Mild Depression 24 (71)

Moderate Depression 9.5 (28)

Severe Depression 2.7 (8)
NDI

No Disability 30.7 (91)

Mild Disability 60.1 (178)

Moderate Disability 8.1 (24)

Severe Disability 1(3)

Complete Disability -
FAI

No Signs TMD 39.2(116)

Mild TMD 36.8 (109)

Moderate TMD 19.9 (59)

Severe TMD 41 (12)

Abbreviations: BMI: Body Mass Index, IPAQ: International Physical Activity
Questionnaire, BDI: Beck Depression Inventory, NDI: Neck Disability Index,
FAIl: Fonseca Anamnestic Index

yses were performed so that the influence of age,
sex, and BMI could be controlled for, prior to as-
sessing the effects of bruxism, daily computer time,
IPAQ, BDI, and NDI. Age, sex, and BMI were entered
in step one and the bruxism, daily computer time,
IPAQ BDI, and NDI results were then entered in
step two. Categorical data were entered into the
regression analysis by means of dummy coding.

RESULTS

This study was completed with 296 participants.
Demographic characteristics along with daily com-
puter time, IPAQ, BDI, NDI and FAI classifications of
the participants were presented in Table 1.

Table 2 presents the comparison of the daily com-
puter time, IPAQ, BDI, and NDI and FAI classifica-
tion data between bruxers and non-bruxers. Brux-
ers were found to have higher BDI (p<0.05) and



Kiling H.E., Banu Unver B,, Sari M., Tung A.R,, Bek N.

Table 2. Differences of Daily Computer Time, IPAQ, BDI, NDI And FONSECA Scores in Individuals With and Without Bruxism

Individuals with bruxism

Individuals without bruxism

Variable (n=131/%44) (n=165/%56) P
Daily computer time

less than/ above 6 hours 51/80 72/93 0.415
IPAQ

inactive/minimally active/active 71/52/8 75/77/13 0.321
BDI

minimal/mild/moderate/severe 77/30/18/6 112/41/10/2 0.034*
NDI 0.111

no/mild/moderate/severe/complete 60/91/13/1/0 31/87/11/2/0
FAI 19/62/41/9 97/47/18/3 <0.001*

minimal/mild/moderate/severe

*p<0.05, Abbreviations: IPAQ: International Physical Activity Questionnaire, BDI: Beck Depression Inventory, NDI: Neck Disability Index, FAI: Fonseca Anamnestic

Index

FAI (p< .001) levels compared to non-bruxers. Daily
computer time, IPAQ and NDI classification results
were similar in bruxer and non-bruxer individuals
(p>0.05).

Correlation analysis exhibited significant positive
correlations between FAI and BDI (r=0.316, p<
.001), FAl and NDI (r=0.526, p< .001), age and BMI
(r= 0.268, p< .001), and BDI and NDI (r=0.527, p<
.001). Age and BMI were not correlated with FAI,
BDI, and NDI (p>0.05) (Table 3).

Table 4 presents the results of hierarchical multi-
ple regression analyses. In Step 1 of the analysis,
demographic characteristics were significantly re-
lated to FONSECA (p<0.05), and the overall model
explained 4.4 percent of the variance. In Step 2,
after accounting the effects of age, sex, and BMI;
bruxism, daily computer time, IPAQ, BDI, and NDI
explained an additional 36.7% (p< .001) of the
variance in FONSECA. Examination of the beta
values for the final model revealed that the pres-
ence of bruxism (B=0.361, p< .001) and greater
NDI (B=0.442, p< .001) were each uniquely associ-
ated with greater FAI score. Daily computer time,
IPAQ, and BDI were not associated with FAI score
(p>0.05).

DISCUSSION

The present study investigated the effects of brux-
ism, daily computer time, physical activity level,
depressive symptoms, and neck pain on TMD in
academicians as well as the daily computer time,
physical activity level, depression level, neck pain,
and TMD severity differences between the bruxers
and non-bruxers. TMD was associated with neck
disability and depression. However, when demo-
graphic characteristics such as age, gender and
BMI were eliminated, it was shown that only brux-
ism and neck disability affect temporomandibular
joint dysfunction independently. There was no dif-
ference between bruxers and non-bruxers in terms
of physical activity level and daily computer use.
It was found that physical activity level and dura-
tion of computer use did not affect TMD. Besides,
the current study revealed that academicians have
a high incidence of physical inactivity, depressive
symptoms, neck pain, bruxism, and TMD.

It is not surprising that individuals with bruxers
have higher beck depression scores. Pingitore et
al. (20) suggested that the most important pre-
dictor of bruxism is type A personality associat-
ed with stress, which is an important risk factor

Table 3. Pearson Correlational Coefficients For Associations Among The FONSECA, BDI, NDI, BMI, and Age

FAI Age BMI BDI NDI
FAI -0.058 0.095 0.316** 0.526**
Age 0.268** -0.045 -0.021
BMI 0.066 0.069
BDI 0.527**

**p<0.001 , Abbreviations: BMI: Body Mass Index, BDI: Beck Depression Inventory, NDI: Neck Disability Index, FAIl: Fonseca Anamnestic Index
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Table 4. Regression Analysis With FONSECA As The Dependent Variable

. R? F Standardized
2
Variables R Change Change B t
Step 1
Age -0.080 -1.680
0.044 0.044 4.445*
Sex 0.034 0.711
BMI 0.071 1.433
Step 2
Bruxism 0.361 7.706**
Daily computer time 0.002 0.044
0.411 0.367 35.821*
IPAQ -0.024 -0.533
BDI 0.003 0.063
NDI 0.442 8.034**

*p<0.05, **p<0.01, Abbreviations: BMI: Body Mass Index, IPAQ: International Physical Activity Questionnaire, BDI: Beck Depression Inventory, NDI: Neck

Disability Index

for depression. Przystanska (21) also emphasized
that anxiety, psychological stress, and depression
are important determinants of bruxism. Parallel to
this evidence, our study revealed that depressive
symptoms are of the factors leading to bruxism in
academic staff.

There are many studies indicated that bruxism in-
creases TMD (22, 23). It has been reported that
the risk of TMD of bruxers is 4.8 times higher than
non-bruxers (24). Activation of the masticatory
muscles during bruxism can reach 110% of the
maximum voluntary muscle contraction (25). Brux-
ism often causes masseter muscle spasms, narrows
the joint space, and is indirectly responsible for ex-
cessive anterior disc displacement of the articular
disc during movement (26, 27). These impacts of
the bruxism may explain the result of the current
study that bruxism is one of the independent deter-
minants of temporomandibular joint dysfunction in
academic staff.

Turk et al. (28) indicated that emotional stress and
depressive symptoms make it difficult to manage
pain, which is one of the main symptoms of tem-
poromandibular dysfunction. Besides, Schwartz et
al. (29) suggested that emotional stress is a key
factor for spasm and myofascial pain, especially in
the masticatory muscles, and is a more important
cause for TMD than the occlusal disorder. Similar-
ly, Laskin (30) emphasized that mandibular muscle
spasm induced by stress and depressive symptoms
may lead to occlusal disorder, joint and disc degen-
eration, which are the basic parameters of TMD.
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Although there was a correlation between BDI and
TMD, BDI was not an independent determinant of
TMD in the current study. According to this result,
we think that depressive symptoms may have an
indirect effect.

Olivo et al. (31) a high correlation was found be-
tween TMD and neck pain. Various studies have
shown that patients with TMD have more painful
and hyperactive cervical muscles and more active
trigger points in the neck region than patients with-
out TMD (32, 33). The most common hypothesis
explaining this strong relationship between neck
pain and temporomandibular dysfunction is that
the spinal nerves carrying nociceptive inputs of the
neck region and trigeminal nerve carrying nocicep-
tive inputs of the temporomandibular region, enter
the same center (Trigeminal Subnucleus Caudatus)
before reaching the cortex. Therefore, pain in the
neck region can be felt in the temporomandibular
area (33, 34). One of the other common hypotheses
regarding this situation is that the postural impair-
ment in the neck region cause head malposition
and disrupt the biomechanics in the temporoman-
dibular region. These hypotheses explain our result
indicating neck pain is one of the independent de-
terminants of TMD.

The current study was revealed that the level of
physical activity in academics did not affect TMD
and physical activity level was similar between
bruxers and non-bruxers. Previous studies exhib-
ited that regular physical activity is as effective
as NSAIs on pain (35). Joint and muscle pain are



among the sub-parameters of TMD. Although there
is no clear evidence about the association between
physical activity level and TMD or bruxism, it can
be suggested that regular physical activity may
lead to a reduction in the pain symptoms of this
dysfunction. However, the effect on pain alone may
not be sufficient for the level of physical activity to
be a determinant of TMD. Besides, regular physical
activity has positive effects on depression and anx-
iety, which are the most important causes of brux-
ism. Positive effects of regular aerobic exercise and
strength training on depression and anxiety were
reported (36). Our study indicated that physical ac-
tivity level did not affect TMD and bruxism. This
result may be related to the insufficient physical
activity levels of the majority of the participants. It
has been emphasized in many studies that the level
of physical activity decreased significantly during
the pandemic period, and the main reason for this
situation is social isolation (37, 38). The closure of
schools and the distance education process and on-
line meetings may have seriously reduced the phys-
ical activity level of academics during this period.

Prolonged daily computer use increases the sus-
ceptibility to physical inactivity and can lead to
various musculoskeletal problems such as waist,
back, neck, and wrist pain (39). However, contrary
to our expectations, the duration of daily comput-
er use was not a factor for bruxism and TMD. We
did not evaluate whether the participants abided
by ergonomic rules or required rest periods during
computer use. Nevertheless, the current study ex-
hibited that daily computer time is not an indepen-
dent predictor of TMD.

The current study has some limitations. Advanced
clinical assessment methods were not used to
evaluate the temporomandibular joint and bruxism.
Psychological status was evaluated by only depres-
sive symptoms. Moreover, as the participants were
included via online questionnaires, only self-report-
ed scales were used in this study.

Neck disability and bruxism were found to be inde-
pendent determinants of TMD in academic staff.
Musculoskeletal problems are common as well as
emotional problems in this population who are
working with the excessive workload and occupa-
tional stress. Psychological symptoms and physical
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inactivity can be indirect factors for TMD due to
their effects on physical parameters such as neck
disability and bruxism. However, they do not seem
to be independent determinants of TMD. The prev-
alence of TMD in academic staff is the result of the
combination of many different parameters. There-
fore, a psychosocial perspective is required in addi-
tion to a biomechanical perspective in approaching
such problems.
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THE RELATIONSHIP BETWEEN KINESIOPHOBIA,
PHYSICAL PERFORMANCE AND BALANCE IN LOWER
EXTREMITY LYMPHEDEMA PATIENTS

ORIGINAL ARTICLE

ABSTRACT

Purpose: Lymphedema is an important situation that causes physical and psychological life-
threatening problems. This study researches kinesiophobia in lower extremity patients and scrutinizes
the relationship between kinesiophobia, physical performance and balance.

Methods: This cross-sectional controlled study included 40 individuals diagnosed with lower extremity
lymphedema with a mean age of 42.58+10.30 years and 31 healthy individuals with a mean age of
40.65 + 9.53 years. The evaluation of patients with unilateral lymphedema without cognitive and visual
problems and those without orthopedic and neurological disorders that would prevent walking and
those without heart disease and hypertension was carried out between November 2018 and March
2019. Static balance was evaluated with standing on One leg Balance Test, fear of movement was
evaluated with Tampa Scale Kinesiophobia and functional levels were evaluated with Timed Up and
Go test.

Results. Static balance and physical performance of lower extremity lymphedema patients were
different from healthy individuals (p<0.05). Static balance and physical performance were lower in
these patients than in healthy individuals. Patients with lower extremity lymphedema had a severe fear
of movement (37 and above). There was a significant moderate correlation between kinesiophobia and
balance (r= -0.536 p= 0.001), kinesiophobia and physical performance (r= 0.522 p= 0.001) in lower
extremity lymphedema patients. And this correlation was more in healthy individuals.

Conclusions: High fear of movement and decreased physical performance and balance were found
in patients with lower extremity lymphedema. Early diagnosis and treatment of complications due to
lymphedema is important for the clinical results of this patient group.

Keywords: Kinesiophobia, Lymphedema, Physical Performance, Static Balance.

ALT EKSTREMITE LENFODEM HASTALARINDA
KINEZYOFOBI, FiZiKSEL PERFORMANS VE DENGE
ARASINDAKI iLiSKi

ARASTIRMA MAKALESiI

0z

Amag: Lenfodem, fiziksel ve psikolojik yasami tehdit eden sorunlara neden olan 6nemli bir durumdur.
Bu calisma, alt ekstremite hastalarinda kinezyofobiyi arastirmakta ve kinezyofobi, fiziksel performans
ve denge arasindaki iligkiyi incelemektedir.

Yontem: Bu kesitsel kontrollii calismaya, yas ortalamasi 42,58+10,30 yil olan alt ekstremite lenfédem
tanisi konan 40 kisi ve yas ortalamasi 40,65 + 9,53 yil olan 31 saglikli birey dahil edildi. Tek tarafl
lenfédemi bulunan ve bilissel ve gorsel sorunu olmayan, yirimeyi engelleyecek ortopedik ve nérolojik
bozuklugu olmayan, kalp hastaligi ve hipertansiyonu olmayan hastalarin degerlendirilmesi Kasim 2018-
Mart 2019 tarihleri arasinda yapildi. Statik denge tek ayak tizerinde durma testi ile hareket korkusu
Tampa Kinezyofobi Olcegi ile, fonksiyonel diizeyleri ise Zamanl Kalk Yirii Testi ile degerlendirildi.

Sonuglar: Alt ekstremite lenfodem hastalarinin statik dengesi ve fiziksel performansi saglikl
bireylerden farkliydi (p<0,05). Bu hastalarda statik denge ve fiziksel performans saglikl bireylere gore
daha dustkti. Alt ekstremite lenfodemli hastalarda siddetli hareket korkusu vardi (37 ve dzeri). Alt
ekstremite lenfédem hastalarinda kinezyofobi ile denge (r= -0,536 p= 0,001), kinezyofobi ve fiziksel
performans (r= 0,522 p= 0,001) arasinda orta diizeyde anlaml bir iliski vardi. Bu korelasyon saglikli
bireylerde daha fazlayd.

Tartigma: Alt ekstremite lenfodemli hastalarda yiiksek hareket korkusu, fiziksel performans ve dengede
azalma bulundu. Lenfédeme bagli komplikasyonlarin erken teshisi ve tedavisi bu hasta grubunun klinik
sonuglari agisindan 6nemlidir.

Anahtar Kelimeler: Kinezyofobi, Lenfodem, Fiziksel Performans, Statik Denge.
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The Relationship Between Kinesiophobia, Physical Performance and Balance in Lower Extremity Lymphedema Patients

INTRODUCTION

Lymphedema is a chronic, progressive and debili-
tating condition that occurs with the accumulation
of protein-rich fluid in interstitial tissue spaces as a
result of abnormal development or damage of the
lymphatic system (1,2). The most frequent symp-
toms in lower extremity lymphedema are cosmetic
deformities, sensory deformities, an inclination to
infections, fatigue, decreased joint range of mo-
tion, and fullness feeling due to edema (3,4). It is
a known fact that if lymphedema is not treated, it
will deteriorate (5). In lower extremity lymphede-
ma patients, if the condition gets chronic, loss of
strength and musculoskeletal pain will appear (6).

When any part of your body is exposed to injury or
trauma, caused pain restricts the ability to move.
Fear of movement even after recovery is described
as kinesiophobia (7). Kinesiophobic patients of-
ten refrain from activities in case symptoms will
show up or even deteriorate, thus it may affect
their functionality negatively (8). There are studies
in the literature evaluating the fear of movement
in patients with lymphedema (9-11) Lymphedema
patients refrain from using their affected extrem-
ities. If patients use the affected extremities, they
believe that lymphedema will deteriorate and it
will restrict their joint mobility, and it will increase
the severity of edema. The severity of edema has
a negative effect on the fear of activity in lymph-
edema patients (10). There are also various stud-
ies evaluating kinesiophobia after lower extremity
injuries (12-14). Studies have shown that injured
people have higher kinesiophobia than healthy in-
dividuals (12,13). Various complications, especial-
ly pain, have been reported to cause movement
avoidance behavior (14).

In one study evaluating the fear of movement in
patients with lower extremity lymphedema, it was
reported that lymphedema patients had higher
fear of movement together with decreased quality
of life and physical performance (11). Poor quality
of life and decreased mobility may create a fear of
movement and injury in individuals and may lead to
a tendency to avoid activity.

In literature, there are limited studies that show
significant physical performance decrease in lower
extremity lymphedema patients (3,15). It is indi-
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cated that functionality has decreased 30% in this
patient group (15). It is mentioned that the clinical
progress of lymphedema has a negative effect on
functionality with aging and deterioration of the
disease.

Another condition which concerns lower extrem-
ity functionality is balance. Disorder in balance
and decrease in mobility cause their life quality to
decrease by negatively affecting physical perfor-
mance and creating inabilities in the daily activities
of the patients (16).

It has been shown that the loss of joint mobility
and developing asymmetry affect balance in dif-
ferent lower extremity pathologies (17-19). Ev-
idence-based studies to evaluate and improve
symptoms such as decreased range of motion,
loss of muscle strength, and pain in patients with
lower extremity lymphedema have been extensive-
ly found, while postural balances resulting from
symptoms, which are important for lower extrem-
ity functionality, have not been evaluated. With-
in our knowledge, a study that evaluates balance
with lower extremity lymphedema patients does
not exist in the literature. Balance is thought to be
affected, depending on complications such as an
increase in volume, heavily feeling extremity, and
feeling fullness.

In line with this information, in this study, it was
aimed to examine the relationship between kinesi-
ophobia, physical performance and balance in pa-
tients with lower extremity lymphedema, with the
assumption that kinesiophobia may affect func-
tionality and postural balance.

METHODS

This study was designed as a cross-sectional study.
This research was carried out in Istanbul Univer-
sity Cerrahpasa Medical Faculty Hospital Physical
Medicine and Rehabilitation Department Lymph-
edema Unit between November 2018 and March
2019 to evaluate fear of movement, physical per-
formance and balance in patients with lower ex-
tremity lymphedema. This research is confirmed
by the Uskiidar University Noninvasive Ethical
Committee at the meeting which was conducted
on 25/10/2018 and approval number is 2018-870.
This study was carried out in accordance with Hel-
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Figure 1. Flow Chart of the Participants

sinki principles. Informed consent is obtained from
every participant. Sample size calculation was per-
formed using the G* Power version 3.1.9.2 software
(Heinrich-HeineUniversitat Disseldorf, Disseldorf,
Germany). In the structured sample size analysis,
the alpha meaning level (Type | error; a=0.05) was
the power value which was required for this study
(Type Il error; ie =0.90). A | p | = 0.50 effect size
value which was accepted as a high effect width
according to the Cohens standards was calculat-
ed.16 As a result of these variables, in order to find
correlation in two groups and compare them in this
study, the acquired minimum number of samples
in only one group was calculated as 28 for patient
and control group and in total minimum 56 individ-
uals. The study was completed with 40 people in
patient group, 31 people in healthy control group,
and 71 individuals in total.

Forty patients (37 females, 3 males) aged between
19-63 years (42.58 + 10.73 years) and 31 healthy
volunteers (25 females, 6 males) aged between 20-
63 years (40.65 + 9.53 years) were included in the
study. The individuals who have bilateral lymphede-

Presenting with a Healthy
Diagnosis of Lymphedema
CONTROL
(n=49)
(n=31)
Not included in the study (n=9)
» Neurological disease (n=2)
» Having orthopedic disease (n=3)
» | > Having uncontrollable blood
pressure (n=1)
» Uncooperative in balance tests
(n=3)
v v
Evaluated Evaluated
(n=31) (n=31)

ma, cognitive audial and visual problems, neurolog-
ical and orthopedical disorders which hinder walk-
ing, heart disease and hypertension which can't
be controlled, were excluded (20). Since bilateral
lymphedema prevents functional tests, patients
with unilateral lymphedema were included in the
study. The flow chart of the individuals included in
the study is shown in figure 1.

Demographic features of participants (age, height,
body mass index, gender, dominant extremity) and
information related to lymphedema (the severity of
lymphedema, lymphedema diagnosis time, involve-
ment side) were saved by using a standard form.
The static balance of participants was evaluated
with standing on One leg Balance Test, their fear
of movement was evaluated with Tampa Scale Ki-
nesiophobia (TSK) and their functional levels were
evaluated with Timed Up and Go (TUG) test. As-
sessments were done by the same physiotherapist.

In order to determine the size of lower extremity
edema, a circumferential measurement was done.
All patients were rested in lying back position,
and their extremity, which was in elevation, was
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affected 30 minutes before circumferential mea-
surement. Then, when the patients were at the po-
sition of half-sitting and their ankle was in a neu-
tral position, a circumferential measurement was
taken from the ankle medial malleolus line to the
proximal axis at 5 cm intervals. The circumferential
measurement taken from the ankle medial malleo-
lus line to the proximal axis was at 5 cm intervals
(21).

The obtained size of values was determined by
using a truncated cone formula. Truncated cone
formula (V=) [ h x (R12+R1.R2+R22)] / (12 x n). V:
the size of every conical segment, h: gap which
was used during circumferential measurement. R1:
Base circumferential measurement of the conical
segment. R2: Upper circumferential measurement
of the conical segment, VT: Leg size, n: conical seg-
ment number (21).

The severity of edema was classified as follows ac-
cording to the volume difference between the two
extremities (21):

Mild lymphedema; Difference between both ex-
tremities <250ml

Moderate lymphedema; Difference between both
extremities 250-500ml

Severe lymphedema; Difference between both ex-
tremities >500ml

Kinesiophobia was assessed using the Turkish ver-
sion of Tampa Scale for Kinesiophobia. The Turk-
ish validity and reliability of the scale was already
done (22). TSKis a 17-question scale that was de-
veloped with the intent of measuring the repetitive
fear of movement injury. This scale includes the pa-
rameters of fear-evasion and injury, repetitive inju-
ry in work-related activity. A person scores between
17-68 points in total. On this scale, when a person’s
score is high, it shows that his fear of movement is
severe. The total score was used in the study and
the limit value was accepted as 37 for fear of high
movement (23).

Physical Performance was evaluated with the TUG
test. First, the test was demonstrated in practice
to the patients. The patients were asked to stand
up with no support from the chair, to walk at maxi-
mal speed for three m, to turn around another chair
again with no support, and to sit back on the first
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chair. The test was repeated three times, and times
of the test were averaged and recorded in seconds
(24).

Static balance was evaluated with standing on
One Leg Balance Test. The One Leg Balance test
is often used to demonstrate functionality and is
sensitive to clinical applications. It was measured
with standing on one foot unaided by using stop-
watch while arms are near torso as eyes open and
eyes closed. In this test, time began when the pa-
tient lifted his foot from the ground and it ended
when his foot touched the ground. Moving the foot
was determined as reaching 60 seconds maximum
time termination criteria and time was saved as
seconds (25).

Statistical Analysis

Statistical analysis was performed using the IBM
SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). The conformity of the evaluated variables
to normal distribution was examined visually with
histograms and probability charts, and analytical
method with Kolmogorov Smirnov test. Descriptive
statistics were expressed as mean+ standard de-
viation (SD), median, 25-75th percentile, and fre-
quency (%). Normally distributed variables were
analyzed by using Independent T-test and non-nor-
mally distributed data were analyzed by using
Mann-Whitney U test. Spearman correlation used
to for non-normally distributed coefficient scores.
The correlation coefficient values were defined as
follows: very strong correlation (=0.8); moderately
strong correlation (0.6-0.8); fair correlation (0.3-
0.5), and poor correlation (<0.3) (26). A p-value of
<0.05 was considered as statistically significant.

RESULTS

The demographic characteristics of the patients
with lower extremity lymphedema and control
group and clinical characteristics of lymphedema
patients are presented in Table 1. There was no
significant difference between age, weight, height,
and BMI averages of patients with lower extremity
lymphedema and healthy individuals. This showed
that the groups were distributed homogeneous-
ly (p> 0.05). The mean age of the lymphedema
patient group was 42.58+10.73 years, the mean
height was 161.88+7.08 cm, the mean weight was
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Table 1. Demographic and Clinical Characteristics of Patients with Lower Extremity Lymphedema and Controls

Lymphedema Patients (n=40)

Controls (n=31)

Characteristics (mean+SD) (mean+SD) p
Age (year) 42.58+10.73 40.65+9.53 0413
Gender

Female/Male (%) 37(92.50) / 3 (7.50) 25 (80.25) / 6 (19.75) 0.264'
Height (cm) 161.88+7.08 162.87+6.83 0.314
Weight (kg) 76.31+15.00 70.45+1.89 0.820°
Body Mass Index (kg/m?) 29.01+5.72 26.43+3.72 0.493°
Lower Dominant Extremity

Right/Left (%) 34(85.00) / 6(25.00) 23(74.25) / 8(25.75) 0.027

Affected Extremity

Right / Left (%)

15(37.50) / 25(62.5)

Affected Extremity (%)

Dominant / Nondominant 14(35.00) / 26(65.00)
Duration of lymphedema (year) 9.68+8.94
Severity of Lymphedema (%)

Mild 9 (22.50)
Moderate 9 (22.50)
Severe 22 (55.00)
Etiology of lymphedema

Primary 16 (40.00)
Secondary 24 (60.00)

SD= Standart deviation, n=The number of People.
P > 0.05 using Independent Samples test.
fP > 0.05 using chi-square test.

76.31+15.00 kg, the mean body mass index was
29.02 + 5.72 kg / m2 and was very close to the
obesity limit. The mean age of the control group
was 40.65 + 9.53 years, the average height was
162.87 + 6.83 cm, the average weight was 70.45
12.89 kg, the average body mass index was 26.43
+ 3.72 kg / m2. (Table 1).

There was a significant difference between the
patients with lower extremity lymphedema and
healthy individuals in terms of static balance and
physical performance (p< 0.001), (Table 2).

There was a significant correlation between ki-
nesiophobia and balance (r= -0.536 p=0.001; r=-
0.324 p=0.020) and kinesophobia and physical
performance (r= 0.522 p=0.001) in lower extrem-
ity lymphedema patients. There was also a rela-
tionship between kinesiophobia and balance (r=
0.423 p=0.020; r= 0.465 p=0.010) and kinesiopho-
bia and physical performance (r= 0.376 p= 0.037)
in healthy individuals. The relationship in patients
with lower extremity lymphedema was more than
the relationship which was determined in healthy

Table 2. Comparison of Balance, Kinesiophobia and Physical Performance in Patients with Lower Extremity Lymphedema

and Controls

Lymphedema Patients
Median
(25-75th percentile)

Controls
Median P
(25-75th percentile)

One leg stand test

Open Eyes (sec) 50 (24-60) 56 (50-60) 0.001"
Close Eyes (sec) 7 (5-22) 44 (37.75-49) 0.001"
TSK 44 (39-48) 34 (32.25-40) 0.001°
TUG (sec) 9 (8-10) 7.5 (7-8) 0.001"

TSK= Tampa Scale Kinesiophobia, TUG= Timed Up and Go.
‘P<0.05 using Mann-Whitney U test.
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Table 3. The Correlation Between Kinesiophobia, Balance an Physical Performance in Patients with Lymphedema Lower

Extremity Lymphedema and Controls

TSK

One leg stand test Lymphedema patients r=-0.536 p= 0.001"
Open Eyes Controls r= 0.423 p= 0.020"
One leg stand test Lymphedema patients r=-0.324 p=0.041
Close Eyes Controls r=0.465 p= 0.010"

Lymphedema patients r=0.522 p= 0.001"
TUG

Controls r=0.376 p= 0.037

TSK= Tampa Scale Kinesiophobia, TUG= Timed Up and Go.
r= Spearman’s correlation coefficient,
‘P<0.05 using Spearman Correlations.

controls, (Table 3).

In lower extremity lymphedema patients, a fair cor-
relation between age and fear of movement was
found (r= 0.363 p= 0.021), a fair correlation be-
tween age and static balance was found (r= -0.469
p= 0.009; r= -0.505 p= 0.001), and a fair correla-
tion between age and physical performance was
found (r= 0.468 p= 0.002). In lower extremity pa-
tients, a poor correlation between body mass index
and fear of movement (r= 0.298 p= 0.012), a fair
correlation between body mass index and physical
performance (r= 0.451 p= 0.003) and a fair correla-

tion between body mass index and static balance
open eyes was found (r= -0.314 p= 0.048). Once
again, in lower extremity lymphedema patients, a
fair correlation between lymphedema severity and
static balance close eyes was found (r= -0.381 p=
0.015), no correlation was found between fear of
movement and physical performance.

On the other hand, no correlation between lymph-
edema time of diagnosis and fear of movement,
between static balance and physical performance
was found, (Table 4).

Table 4. The Correlation Between Physical Characteristics and Findings Related to Lymphedema with Kinesiophobia,
Balance and Physical Performance in Patients with Lower Extremity Lymphedema and Controls

One leg stand test

TsK Open Eyes Close Eyes Tuec

Age
Lymphedema r=0.363 r=-0.409 r=-0.502 r=0.468
patients p=0021" p= 0.009’ p=0.001" p= 0.002"

r=0.371 r=0.092 r=0.140 r=0.372
Controls " .

p= 0.040 p= 0.629 p= 0.460 p= 0.039
BMI
Lymphedema r=0.298 r=-0.314 r=-0.263 r=0.451
patients p=0.012" p= 0.048" p=0.101 p= 0.003"

r=0.160 r=0.152 r=-0.024 r=0.294
Controls

p=0.391 p= 0.421 p= 0.898 p=0.108
Severty of r=0.141 r=-0.239 r=-0.381 r=-0.036
Lymphedema p= 0.385 p=0.138 p=0.015" p= 0.828
Duration of r=0.145 r=-0.018 r=0.095 r=0.087
Lymphedema p=0.371 p= 0915 p=0.561 p= 0.594

TSK= Tampa Scale Kinesiophobia, TUG= Timed Up and Go, BMI= Body Mass Index,

r= Spearman’s correlation coefficient.
‘P<0.05 using Spearman Correlations.
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DISCUSSION

In this study investigating fear of movement, phys-
ical performance and balance in patients with low-
er extremity lymphedema, it was found that there
was a high fear of movement and physical perfor-
mance and balance decreased compared to healthy
individuals. It was determined that there was a
relationship between high fear of movement and
physical performance and balance.

Lymphedema is an important situation that causes
physical and psychological life-threatening prob-
lems and decreases life qualities by affecting indi-
viduals’ lifestyles and functions. In order to prevent
or decrease lymphedema progress, control disease
symptoms, and decrease functional complications,
an individual needs good care and a detailed eval-
uation (27).

Researching function losses depending on fear
of movement in chronic course diseases especial-
ly like lymphedema has started to draw attention
recently. Patients who have a severe fear of move-
ment refrain from activity in case their symptoms
often worsen or appear, thus this situation may af-
fect their functionality in a negative way (11). In
the literature, it was demonstrated that upper ex-
tremity lymphedema patients refrained from using
their affected extremities. Patients’ belief towards
their lymphedema worsened when they used their
affected extremity and caused an increase in ede-
ma severity and limitation to joint movement (10).
Within our current knowledge, there is one study
that evaluates fear of movement in lower extrem-
ity lymphedema patients (11). Like the results in
this study, severe fear of movement and decreased
functional situation was found in lower extremity
lymphedema patients (11). This may be due to the
concern that excessive movement may cause inju-
ry and the belief that the severity of edema will
increase.

The presence of lower extremity lymphedema
negatively affects many physical, functional and
physiological parameters on individuals. Physical
performance decreased 30% in this patient group.
The decrease in physical performance of lower
extremity lymphedema patients occurs due to ad-
vanced age, and it has a negative effect on this pa-
rameter and especially deterioration in the clinical

Pehlivan B., Erdoganoglu Y., Of N.S., Tiiziin S.

course of lymphedema (15). In addition to this, it
was demonstrated that physical performance had
an important effect on psychosocial situations and
quality of life (28). In different pathology, losses in
physical performance are linked to kinesiophobia
(17). In our study, we believe that the reason for low
physical performance in lower extremity lymphede-
ma patients was fear of movement. Patients with
lower extremity lymphedema patients may limit
their activities in case their lymphedema increases.

While there are extensive evidence-based studies
to evaluate and improve symptoms such as de-
creased range of motion, loss of muscle strength,
and pain in patients with lower extremity lymph-
edema, postural disturbances resulting from symp-
toms, which are important for lower extremity
functionality, have not been evaluated. One of the
original aspects of the study is that the balance
was evaluated in patients with lower extremity
lymphedema in this study. In different lower ex-
tremity pathologies, static influence occurs with
progressing asymmetry and joint mobility loss. In
Ozden et al.’s study, they stated that pain which ap-
pears following lower extremity burn injuries limit-
ed the range of motion and decreased balance with
the loss of joint mobility (17). In literature, there
are studies that link kinesiophobia with balance
losses in different pathologies (29,30). Many other
studies also showed that kinesiophobia significant-
ly affected balance and mobility, and psychological
factors should be considered while postural stabil-
ity was evaluated (29,30). In this study, a decrease
in static balance in patients with lymphedema may
occur due to feeling the extremity heavy and full
with the mass increase occurring in lower extrem-
ity resulting from lymphedema and due to fear of
movement in patients.

In literature, age is the most important factor
among risk factors in lymphedema occurrence (31).
In Kiel and Rademacker’s study, they indicated that
the prevalence of lymphedema in three years was
56% in 55-year-old and older patients, 23% in
younger patients (32). The average of the patients
was spotted as 53.4 in our study. The relationship
between fear of movement, physical performance
and balance in lower extremity lymphedema pa-
tients showed a similarity in advanced age factors
shown in the literature. In addition, it has been
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known that BMI over 30kg/m2 is another important
risk factor for lymphedema progression. However,
some studies indicated that BMI even between
25-30 kg/m2 was a serious value for lymphedema
progression (33). In our study, the BMI of the pa-
tients was spotted as 29.01+5.72. High BMI results
depending on lymphedema of the patients were
expected results. Besides, it is thought that due to
the relationship between BMI, kinesiophobia, and
functionality, fear of movement triggers obesity.

In this study, patients with lower extremity lymph-
edema were found to have a high fear of move-
ment. A significant relationship was found between
fear of movement and physical performance and
balance. High fear of movement can be thought to
trigger functionality and obesity in the future. Pa-
tients should be informed about these correlated
findings.

There are some limitations and future recommends
to this study. When the fear of movement is con-
sidered to be affected by mood dysregulation, not
evaluating the parameters such as anxiety, depres-
sion, concern, and fear in this patient group is a
limitation of this study. Another limitation to this
study is that when the balance is thought to be
both peripheral and central components, plantar
pressure senses like vibration, soft touching, and
two points discrimination are not evaluated. In ad-
dition, there are only three male patients who ap-
plied to the clinic in this study. We think that new
studies to be conducted on only women or only men
in future studies may bring different interpreta-
tions to the subject.

There are some strengths and aspects of this study.
Since high fear of movement is a parameter that
affects functionality, the relationship between ki-
nesiophobia and physical performance and balance
in patients with lower extremity lymphedema was
investigated and found to be related in this study.
In addition, the relationship between high fear of
movement and BMI revealed that patients should
be evaluated in terms of obesity. In this respect, we
think that the study is both a guide and a reference
for researchers.

In conclusion, in the data obtained from the study,
it was found that the physical performances and
static balances of the patients with lower extrem-
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ity lymphedema were impaired and their fear of
movement increased. High fear of movement af-
fects functionality and balance. It is thought that
early detection of patients at risk of developing
kinesiophobia in patients with lower extremi-
ty lymphedema is an important issue in terms of
changing treatment strategies and clinical signifi-
cance of the study.
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INVESTIGATION OF FUNCTIONAL STATUS, BALANCE
AND KINESIOPHOBIA IN WOMEN WITH HALLUX
VALGUS UNDERWENT CHEVRON OSTEOTOMY, A

PILOT STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study, was to investigate functional status, balance and kinesiophobia after
Chevron osteotomy in women with Hallux Valgus (HV) in comparison to non-surgical women with HV.
Another aim was to compare the pre- and post-surgical radiographic values of women with HV who
underwent surgery.

Methods: A total of 38 individuals were included in the study, including aged 20-70 years 19 women
with an average of 28 months after surgery and 19 HV women diagnosed with non-surgical. Individuals'
pain intensity (Visual Analogue Scale), thumb joint range of motion (ROM) (universal goniometer), static
balance (Single-Leg-Stance Test), dynamic balance (Timed Up and Go Test), functional status and
cosmetic concern (Multidimensional Nil Hallux Valgus Scale), kinesiophobia (Tampa Kinesiophobia Scale)
was evaluated.

Results: Pain severity, cosmetic concern, ROM of the thumb and HV angle (HVA) were lower in women
with HV following surgery than non-surgical HV women (p<0.001); functional scores were better than
women with non-surgical HV (p<0.05). Balance and kinesiophobia scores were similar in both groups
(p>0.05). However, the average kinesiophobia scores in both groups (surgical: 36.20 + 5.35; non-surgical:
36.44 + 5.40) were above the mean score of the scale. HVA and 1-2 intermetatarsal angle of the surgical
group showed significant improvement compared to the values before surgery (p <0.001).

Conclusion: The results of this study showed that the total ROM of thumb is limited and long-term
post-surgical kinesiophobia in women with HV. For a comprehensive evaluation of these individuals, it
should be taken into consideration that joint movements and kinesiophobia evaluations should be added
to physiotherapy and rehabilitation programs before and after surgery.

Key Words: Function, Hallux Valgus, Kinesiophobia, Range of Motion, Postural Balance

CHEVRON OSTEOTOMISi GECIREN HALLUKS
VALGUSLU KADINLARDA FONKSiYONEL DURUM,
DENGE VE KiNEZYOFOBINiN iNCELENMESi: PILOT

CALISMA

ARASTIRMA MAKALESI

0z

Amag: Bu calismanin amaci, Halluks Valgus'lu (HV) kadinlarin Chevron osteotomisi sonrasi fonksiyonel
durumunu, dengesini ve kinezyofobisini HV tanili cerrahi gecirmemis kadinlarla karsilastirmali olarak
incelemekti. Bir diger amacimiz ise cerrahi geciren HV'li kadinlarin cerrahi éncesi ve sonrasi radyografik
degerlerini karsilastirmakti.

Yontem: Calismaya 20-70 yaslari arasinda, cerrahi sonrasi ortalama 28 ay siire ge¢mis 19 HV'li kadin
ve cerrahi gecirmemis HV tanili 19 kadin olmak (izere toplam 38 birey dahil edildi. Bireylerin agr siddeti
(Viziiel Analog Skalasi), basparmak eklem hareket acikligi (universal gonyometre), statik dengesi (Tek
Bacak Uzerinde Durma Testi), dinamik dengesi (Zamanli Kalk Yirii Testi), fonksiyonel durumu ve kozmetik
kaygisi (Cok Boyutlu Nil Halluks Valgus Olgegi), kinezyofobisi (Tampa Kinezyofobi Olcegi) degerlendirildi.

Sonuclar: Cerrahi geciren HV'li kadinlarin agri siddeti, kozmetik kaygisi, bagparmak toplam eklem hareket
acikhigi ve HV agisi cerrahi gecirmeyen HV'li kadinlara oranla daha duistktti (p<0,001); fonksiyonel skorlari
ise cerrahi gecirmeyen HV'li kadinlara gore daha iyi durumdaydi (p<0,05). Denge ve kinezyofobi skorlari
her iki grupta benzerdi (p>0,05). Ancak her iki grubun da ortalama kinezyofobi puanlari (cerrahi olan: 36,20
+ 5,35; cerrahi olmayan: 36,44 + 5,40), élcegin ortalama puaninin tsttindeydi. Cerrahi grubunun HV ve 1-2
intermetatarsal agisi, cerrahi 6ncesindeki degerlere gore anlamli iyilesme gosterdi (p<0,001).

Tartigsma: Bu calismanin sonuclari, HV'li kadinlarda cerrahi sonrasi uzun dénemde basparmak toplam
eklem hareket acikliginin kisitlandigini ve kinezyofobinin varligini géstermektedir. Bu bireylerde
kapsamli bir degerlendirme icin, cerrahi 6ncesinde ve sonrasinda eklem hareketlerinin ve kinezyofobi
degerlendirmelerinin de fizyoterapi ve rehabilitasyon programlarina eklenmesinin gerektigi géz oniinde
bulundurulmalidir.

Anahtar Kelimeler: Fonksiyon, Halluks Valgus, Kinezyofobi, Eklem Hareket Acikligi, Postural Denge
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INTRODUCTION

Hallux valgus (HV) is one of the most common and
disabling deformities of the foot (1). It affects 12-
56% of the population over the age of 65, its prev-
alence increases with age and is more common in
women (2). HV is the medial orientation of the 1st
metatarsal (MT) with lateral deviation and internal
rotation of the thumb. These changes in foot pos-
ture cause disorders in the functioning of intrinsic
muscles. This situation exacerbates the deformity
(3). Increasing the severity of the deformity causes
an increase in pain intensity and cosmetic anxiety,
and a decrease in quality of life (4).

With HV deformity, the extension range of motion
(ROM) of the thumb decreases and the plantar load
distribution shifts laterally. Thus, normal gait bio-
mechanics are impaired. This situation leads to hy-
permobility of the forefoot, leading to a decrease
in functional performance such as difficulty in walk-
ing, decrease in walking distance, pain while walk-
ing (5). In addition, the thumb plantar flexors have
been shown to contribute significantly to postural
control and are particularly important in controlling
the mediolateral sway in intrinsic muscles such as
the abductor hallucis (6). It has also been shown
that changes in the traction angle of these muscles
with HV deformity and secondary problems occur-
ring in the joints cause an increase in mediolateral
sway in individuals with HV and negatively affect
the balance (7). In addition, it has been reported
that the risk of falling increases with age in these
individuals (8). It has been stated that all these
factors such as increased pain intensity, limita-
tions in joint movement, body mass index, age, and
avoidance of re-injury after surgery cause fear of
movement (9). There are studies related to ortho-
pedic injury or post-surgery kinesophobia, (10, 11)
but there is no study investigating kinesiophobia
in individuals with HV or in the process after HV
surgery.

Chevron osteotomy is widely accepted and applied
distal metatarsal osteotomy for the correction of
mild to moderate HV deformity. It is the surgical
technique chosen in cases where the hallux valgus
angle (HVA) is less than 30° and 1-2 intermetatar-
sal angle (IMA) are normal. The advantages of this
surgical procedure are stable osteotomy geome-
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try, rapid recovery and minimal shortening of the
1st MT (12). It has been shown that this osteoto-
my provides excellent results in terms of improve-
ment in functional scores and patient satisfaction
rates as well as radiographic improvement of HV
deformity (13). In addition, improvements in stat-
ic balance were observed in the early period after
HV surgery (14). However, due to the multifactorial
reason, it has been shown that there is a limitation
in the ROM of the thumb joint after HV surgeries.
Therefore, it has been emphasized that individuals
with HV have difficulty walking after surgery and
this affects their surgical satisfaction (15).

There are no studies in the current literature ex-
amining long-term balance and kinesiophobia after
HV surgery. Therefore, this situation does not allow
us to understand the long-term effect of HV sur-
gery on balance and fear of movement. The aim
of this study was to examine the functional status,
balance, and kinesiophobia of women with HV who
underwent Chevron osteotomy, compared to wom-
en with HV who had not undergone surgery.

METHODS
Study participants

Nineteen women who were diagnosed with HV, who
underwent Chevron osteotomy by the same sur-
geon and 19 volunteers who were admitted to the
outpatient clinic, diagnosed with HV, did not under-
go surgery, were included in the study. In order to
carry out the study, approval was obtained from the
Non-Interventional Clinical Research Ethics Com-
mittee of Hacettepe University on June 12, 2018
with the decision number GO 18/464-20. The study
was conducted in Hacettepe University, Faculty of
Physical Therapy and Rehabilitation, Department
of Physiotherapy and Rehabilitation, Early Ortho-
pedic Rehabilitation Unit between July 2018 and
December 2019.

Inclusion criteria for the study were, for the control
group, were diagnosed with HV by a specialist in
the field based on radiographic measurement and
had an HVA of more than 15 degrees; For the sur-
gical group, they had had HV surgery with Chevron
osteotomy and had at least 6 months and a max-
imum of 5 years after surgery. The common inclu-
sion criteria for the groups were being between the
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ages of 20-70 and being a female patient, being
conscious and communicable, and volunteering.
Common exclusion criteria for groups; extremity
inequality, having received physiotherapy and re-
habilitation treatment in the last 1 year, having a
neurological disorder that may affect balance, hav-
ing a diagnosis of hip and / or knee osteoarthritis
and rheumatoid arthritis, and having another pre-
vious hip, knee and foot-ankle surgery.

Individuals included in the study were asked to sign
the written informed consent form that declared
that they were volunteers.

Outcome measurements

First of all, demographic information such as age,
gender, height, body weight, occupation of the indi-
viduals and clinical information such as the date of
surgery and the affected extremity were recorded.

Multidimensional Nile Hallux Valgus Scale

It is a holistic evaluation scale specific to HV devel-
oped by Bek et al. It consists of a total of 14 ques-
tions divided into 5 sections. In the first part, the
pain intensity is evaluated with the Visual Analogue
Scale (VAS), where a place on a 10 cm straight line
drawn between no pain (0) and unbearable pain
(10) points is marked by the patient. In the second
part, 4-point Likert scale (Never = 0, Sometimes =
1, Mostly = 2, Always = 3) is used to evaluate daily
life activities and cosmetic anxiety. In the third part,
the ROM of the thumb is evaluated with a universal
goniometer. The last two sections are the section
in which accompanying pathologies such as pes
planus are evaluated. The total score is between
0-60, the higher the score; indicates increased
symptoms, complications and functional problems
(16). The questions in the scale were for the surgi-
cal group, the operated foot; for the control group,
the answer was given by considering the foot with
HV diagnosis. Permission was obtained from the
author to use the Nil HV Scale in our study.

Assesment of ROM

Dorsiflexion, abduction and adduction angles of the
thumb were evaluated with a universal goniome-
ter. While the passive dorsiflexion range of the big
toe was evaluated, the metatarsophalangeal (MTF)
joint was the pivot point and the goniometer was
placed medial to the foot. The fixed arm of the go-
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niometer was held parallel to the 1st MT bone, and
the movable arm followed the thumb. The HV de-
formities of the patients were passively corrected,
and the thumb was passively dorsiflexed from the
MTF joint, and the angle was recorded. While eval-
uating the passive abduction angle of the big toe,
the MTF joint was the pivot point, and the goniom-
eter was placed on the dorsal aspect of the foot.
The fixed arm of the goniometer was held parallel
to the 1st MT bone, and the movable arm followed
the thumb. The HV deformities of the patients were
corrected passively, the thumb was passively ab-
ducted, and the angle was recorded. In the eval-
uation of the adduction angle of the thumb in the
static position, the MTF joint of the thumb was the
pivot point and the goniometer was placed on the
dorsal aspect of the foot. The fixed arm of the go-
niometer was held parallel to the 1st MT bone and
the movable arm was placed parallel to the thumb,
and the angle in the static position was recorded.

Assesment of static balance

In our study, we used the Single-Leg-Stance Test
(SLST) to evaluate static balance. We chose this
test because of its clinical applicability and easy
understanding by the patient. Patients were asked
to lift one foot without touching the supporting
leg and to maintain balance for 30 seconds (sec).
The test was done separately, with eyes open and
closed. Three measurements were made with a
stopwatch and the average time was recorded. The
test was applied to both legs. The test was termi-
nated when the lifted leg touched the other leg or
the foot touched the ground, when the standing on
the ground jumped, or when supported by anything
in the environment. It has been stated that if the
terminated value is below 10 seconds, there is an
imbalance, and if it is below 5 seconds, there is a
risk of falling (17). Statistical analysis of the test,
for the surgical group, the operated foot; for the
control group, the static balance times on the diag-
nosed foot were taken into account.

Assesment of dynamic balance

Dynamic balance was evaluated with the Timed Up
and Go (TUG). The reason we used this test in our
study was that it was known that this test was re-
lated to the pain of the big toe (18). A standard size
chair with back support was used in the test. First,



the patient was asked to sit on a chair. Then the
chair was asked to stand up from the seat without
support from the arm cuffs, to walk at a normal
pace, not fast at a distance of 3 meters (m) mea-
sured before, and to turn back and sit on the chair
at the end of 3 meters. The time was recorded in
sec with the stopwatch.

Assesment of kinesiophobia

Kinesiophobia was assessed using the Tampa Ki-
nesiophobia Scale (TKS). This scale consists of 17
questions in total and the Likert scale used when
evaluating the questions is (1 = strongly disagree,
2 = disagree, 3 = agree, 4 = strongly agree). The
lowest possible score is 17 and the highest score
is 68. Turkish validity and reliability of TKS has
been made, and Turkish validation was used in our
study (19). In addition, necessary permission was
obtained from the author to use TKS in our study.

Radiographic evaluation

HVA on the weight bearing anteroposterior radio-
graphs recorded in the patients’ files were evaluat-
ed. HVA and 1-2 IMA of the group undergoing sur-
gery were also evaluated before and after surgery.
The HVA is the angle between the long axis of the
proximal phalanx of the thumb and the long axis of
the 1st MT. Lateral deviation up to 15° is consid-
ered normal. The 1-2 IMA is the angle between the
1st and 2nd MT long axis and is considered normal
up to 9° (20).

Statistical analysis

The conformity of the variables to normal distri-
bution was examined by visual (histogram and
probability graphics) and analytical methods
(Kolmogorov-Smirnov / Shapiro-Wilk tests). De-
scriptive statistics were given as mean and stan-
dard deviation for numerical variables with normal
distribution, median, minimum and maximum val-

Table 1. Comparison of Physical Characteristics of Individuals
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ues and interquartile range (IQR) for variables not
showing normal distribution. Independent Samples
t-test was used when comparing data in inde-
pendent groups showing normal distribution, and
Mann-Whitney U test was used when comparing
data in independent groups that did not show nor-
mal distribution. The Wilcoxon Signed Rank Test
was used when comparing the data in dependent
groups that did not show normal distribution.

Statistical significance was set at a P-value of
<0.05, and analyzes were performed using the Sta-
tistical Package for the Social Sciences Version
25.0 software (IBM SPSS Statistics 25.0, IBM Corp.
Armonk, NY, USA).

RESULTS

There was no significant difference between the
physical characteristics of the individuals partici-
pating in the study (Table 1). In the surgery group,
the mean duration after surgery was 33.4 (+18.3;
range 12-60) months. The distribution of the op-
erated extremities in the surgery group was 36.8%
(n = 7) in the right and 63.2% (n = 12) in the left; In
the control group, the distribution of the diagnosed
extremities was 40.5% (n = 8) right and 59.5% (n=
11) left (Figure 1).
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40
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20
10

o

Left Foot

Distribution of the affected extremity(%)

Right Foot

Surgical Group Control Group
u Right Foot 36,8 40,5
u Left Foot 63,2 59,5

Figure 1. Distribution Graph of Affected Extremes
According to Clinical Groups

Control Group

Physical Characteristics (n=19) Surgery Group X+SS X+SS P-value
Age (years) 50.83 + 12.61 4512 +12.10 0.163
Body weight (kg) 68.34 + 13.00 63.45 + 8.32 0.174
Height (cm) 160.41 + 4.25 161.00 + 6.50 0.613
Body mass index (kg/m?) 26.55 + 4.94 24.56 + 3.44 0.149

Independent samples t- test, X + SD: Mean + standard deviation, n: Number of individuals.
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Table 2. Comparison of Pre- and Postoperative Radiographic Values of Surgery Group

Radiographic Angles Preoperative

(n: 19) X+5S Postoperative X+SS P-value
HVA (°) 38.66 + 542 16.32 + 443 0.000**
1-2 IMA (°) 16.22 + 1.56 712 £1.44 0.000**

Wilcoxon Signed Rank Test, HVA: Hallux valgus angle, IMA: Intermetarsal angle, X + SD: Mean + standard deviation, °: Degrees, n: Number of feet surgically,

**: P <0.001

In the surgery group, postoperative HVA and 1-2
IMA values were significantly better than before
surgery (p <0.001) (Table 2).

There was a significant difference in favor of the
surgical group in terms of pain intensity and cos-
metic anxiety assessed in the Multidimensional
Nile Hallux Valgus Scale (p <0,001). However, the
medial longitudinal arch (MLA) height, another pa-
rameter evaluated within this scale, were similar
in the two groups (p = 0.204). The total score ob-
tained from the Nil Hallux Valgus Scale was better
in the surgical group (p = 0.026). The result was in
favor of the control group in terms of total ROM of
the thumb (p <0.001). The durations of SLST with
both eyes open and eyes closed were similar in the
two groups (p = 0.839; p = 0.412, respectively).
There was no statistically significant difference be-
tween the TUG durations of the groups (p = 0.179).
TKS scores were very similar in the two groups (p

=0.907). In the comparison of HVA values between
the groups, a significant result was found in favor
of the surgery group (p <0.001). The comparison of
the results of both groups is shown in Table 3.

DISCUSSIONS

The results of this study, in which we examined the
functional status, balance and kinesiophobia of
women with HV after Chevron osteotomy in com-
parison with women diagnosed with HV and who
have not undergone surgery; the surgical group
had low pain intensity, less cosmetic anxiety, inad-
equate total thumb ROM, low HVA, Nil HV Scale,
which evaluates functional status showed that
the total score was better. However, MLA height,
balance, and kinesiophobia results were similar in
both groups

The presence of pain symptom in HV is one of the
most important reasons for preferring surgery and

Table 3. Comparison of Results of Surgical and Non-Surgical Groups

Surgical Group

Control Group

Median Median P-value
(IQR) (n.= 19) (IQR) (n,= 19)
Pain Severity 1.00 4.00 0.000**
(0-10 cm) (0.00/ 3.50) (2.60/ 6.00) ’
Cosmetic Concern 0.00 3.00 0.000**
(0-3 point) (0.00/ 1.00) (3.00/ 3.00) :
. 1.00 1.00
MLA Height (0.60/1.10) (0.90/ 1.20) 0.204
22.80 25.66
Static Balance  TYe&® Open (11.33/ 30.00) (11.00/ 30.00) 0839
(sec) 5.10 4.00
Eyes Close (3.22/ 7.00) (2.66/ 12.00) 0412
XSS XSS P-value
(n=19) (n,=19)
Total Thumb ROM (°) 59.50+12.45 81.95+10.72 0.000**
Dynamic Balance (sec) 790 +1.10 7.55 + 1.00 0.179
TKS (17-68 point) 36.20 + 5.35 36.44 + 5.40 0.907
Nile Hallukx Valgus Scale Total ¥
Point  (0-60 point) 15.66 + 8.72 19.51 + 6.60 0.026
HVA (°) 16.32 + 443 2433 + 4.65 0.000**

MLA: Medial longitudinal arch, ROM: Range of motion, TKS: Tampa kinesophobia scale, HVA: Hallux valgus angle, IQR: Interquartile range, X + SS: Mean +
standard deviation, °: Degrees, sec: Seconds, n;: Surgical number of feet, n: Number of feet diagnosed, *:P <0.05, ** P <0.001.

- -
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one of the most important long-term indicators
of the success of the surgery (21). In studies in-
volving individuals with HV who have undergone
surgery, it has been shown that VAS scores, which
were 6 points before surgery, decreased to 1 point
in the postoperative period (22,23). The average
VAS score of the surgical group in our study was
1 (range 0-3) points, consistent with the literature,
and the pain intensity was lower than the control

group.

Another factor that ranks second in the reasons
for surgery for individuals with HV and affects
patient satisfaction the most in surgical results
is the problems associated with cosmetic anxiety
(24). The lack of a special scale that evaluates
cosmetic anxiety after HV surgery or the patient’s
satisfaction with the appearance of her foot has
been mentioned (24). Nil HV Scale, with its multi-
dimensional structure, is the only scale developed
that evaluates this cosmetic anxiety in patients. In
a study that followed a 40 HV individual who had
undergone chevron osteotomy for an average of
43 months, while only one of the patients stated
dissatisfaction with the appearance of their feet,
97.50% satisfaction was reported after surgery
(25). In another study, individuals with 110 HV who
were followed for an average of 39 months were
divided into two groups as those who had proximal
and distal surgery, and stated that 95% of patients
who had proximal surgery and 96% in the distal
group were patient satisfaction (26). The cosmetic
concerns of the individuals who participated in our
study and had surgery were similar to the satis-
faction percentages of previous studies. However,
while these studies present a comparison of the re-
sults before and after HV surgery; In our study, we
compared the cosmetic anxiety values of patients
with HV who did not undergo surgery and those
who had surgery, and we found that patients who
underwent surgery had lower cosmetic concerns.

In HV surgery, improvements in balance control can
be achieved by several mechanisms. First of all, the
correction of the position of the thumb can allow
for a better input of proprioception, as well as a
better 1st MTF ROM. Another mechanism is that
a better tactile sensation on the plantar surface of
the foot after surgery can provide more accurate
proprioceptive feedback. Finally, as a result of bio-
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mechanical smoothness, improvement in postural
stability can be seen with reduction in pain inten-
sity (14). However, there are almost no studies ex-
amining balance after HV surgery. Only one study
examined early results of the effect of HV surgery
on balance. In this study, it was reported that there
was less oscillation in the center of mass than in
the preoperative group in static balance results at
4-12 weeks after HV surgery. In the same study,
no difference was found between the groups for
dynamic balance and it was stated that there may
be improvements in walking outcomes after long-
term surgery (14). There are studies that include
long-term results after correction of HV deformi-
ty in different age groups with different surgical
approaches (13, 27). These studies focus more on
function and radiographic results; however, there
is no study examining the effect of surgery on bal-
ance in the long term. In our study, in which we
included female HV patients who had an average
of 33.4 months after surgery, the balance values of
the cases were found to be similar to the values of
female patients who did not undergo surgery. Al-
though there was no statistical difference between
the balance results in our study, we observed that
the group that did not undergo surgery had better
static and dynamic balances. The insufficient sen-
sitivity of the tests we use to evaluate balance may
have caused these results. Although our groups
were homogeneous in terms of age, the average
age of non-surgical HV individuals (45.1 years) was
lower than those in the surgical group (50.8 years).
Accordingly, factors affecting balance such as visu-
al, vestibular, proprioception, strength and reaction
time, which decrease with age, may have affected
our results.

There was no study investigating kinesiophobia
in individuals with HV or in the process after HV
surgery. In our study, kinesiophobia was examined
comparatively in individuals with HV who had sur-
gery and who did not undergo surgery, but who were
diagnosed with HV. In our results, it was found that
the kinesiophobia scores of the two groups were
very similar. In addition, the mean scores of both
groups (surgical: 36.2 + 5.3; non-surgical: 36.4 +
5.4) were above the mean score of the scale. Lentz
et al. investigated how pain-related fear of move-
ment alone is effective in foot-ankle insufficiency
in their study, in which they included 85 patients
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with complaints of foot-ankle or who received var-
ious diagnoses but did not undergo surgery (9).
As a result of the study, it has been proven that
pain-related fear of movement is significantly as-
sociated with foot-ankle insufficiency. In the light
of this study, we can predict that the presence of
kinesiophobia in individuals with HV who have un-
dergone surgery or who have not, will affect their
foot-related functions and this situation may neg-
atively affect their independence and participation
in their daily lives.

It has been proven in many studies that there is a
decrease in the ROM of the thumb joint after HV
surgeries (15, 25). The results of our study were
consistent with previous studies, and a significant
difference was found between the thumb total ROM
values of individuals with HV (59.5°) who under-
went surgery and individuals with HV (81.9°) who
had not undergone surgery. Thumb joint movement
should be within normal limits in daily life activities
and during walking, especially finger lifting. In order
for a normal push-off phase to occur in walking,
the 1st MTF joint should allow dorsal flexion of at
least 30-40° (5). After HV surgery, reduced ROM of
the thumb and impaired plantar load distribution
may affect the normal gait pattern and cause extra
energy consumption. This may also affect the func-
tional results of the surgery (15).

The decrease in the total score obtained from the
Nile HV Scale is an indicator that the symptoms,
functional status and other accompanying pathol-
ogies (such as MLA height, callus) are good in in-
dividuals with HV. However, unfortunately, there is
no study in which this scale was used in individu-
als with HV in the postoperative period. One of our
aims to prefer this scale in our study was to elim-
inate this important deficiency in the literature. In
our study, the lower total scores of the Nil HV Scale
in our patients who underwent surgery showed us
that the symptoms were less and functional com-
petence was better. Together with the positive
contribution of the post-surgical physiotherapy
process to functional recovery, this result can bet-
ter meet the expectations of the patients (28).

In the literature, the most frequently compared
values are HVA and 1-2 IMA in order to evaluate
the success of the surgery and to determine which
surgical technique is more successful. The HVA and
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1-2 IMA values of the surgical group in our study
were lower than before surgery. In addition, post-
operative HVA values of individuals who underwent
surgery were lower than those who did not have
surgery. One of the primary goals of surgery is
the correction of angular deformity. Studies have
shown similarity with our results, showing signifi-
cant decreases in radiographic measurements af-
ter HV surgery (29).

Our study has some limitations. The findings of this
study are limited by the small sample size. There-
fore, we presented our results as a pilot study. In
addition, preoperative and early postoperative
evaluation results were not available. Performing
these pre-surgical evaluations would have con-
tributed to obtaining more accurate information
about postoperative functional status and balance.
Including the results of healthy individuals in our
study could provide us with a better understanding
of the effect of HV deformity on functional status,
balance and kinesiophobia, and the effectiveness
of HV surgery. In our study, there was no individual
with a bilateral diagnosis or a history of surgery.
Bilateral pathology could lead to different results.
In addition, using more reliable methods of balance
assessment could increase the reliability of our re-
sults.

As a result, a decrease in 1st MTF total ROM and
the presence of kinesiophobia were observed in the
long term after surgery in individuals with HV. In ad-
dition, individuals with HV who underwent surgery
had worse balance results; however, it was found
to be not statistically significant. These results in-
dicated that joint movements, kinesiophobia and
balance should be included in the pre- and post-
operative (early and long-term) physiotherapy and
rehabilitation evaluations. With such a comprehen-
sive evaluation, the physical needs of individuals
with HV after surgery can be determined and con-
tribution can be made to the creation of individual
physiotherapy and rehabilitation programs; it can
also help surgeons evaluate their surgical success.

In order to better understand the effect of HV sur-
gery on balance and kinesiophobia in future re-
search, they can conduct studies comparing the
presence of pre- and postoperative (early and
long-term) kinesiophobia in individuals with HV and
the balance results evaluated with more objective



methods with those of healthy individuals or indi-
viduals with bilateral diagnosis.
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FiZiK TEDAVI VE REHABILITASYON YUKSEKOKULU
OGRENCILERININ TUKENMISLiK DUZEYLERININ
INCELENMESI: TEK MERKEZLi CALISMA

ARASTIRMA MAKALESI

0z
Amag: Bu calismanin amaci, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu 6grencilerinin tikenmislik
diizeylerini tespit etmek ve siniflara goére tiikenmislik diizeylerini incelemektir.

Yontem: Calismaya 2016-2019 yillari arasinda Pamukkale Universitesi Fizik Tedavi ve
Rehabilitasyon Yiiksekokulu'nda 6grenim géren 1156 6grenci (yas= 21,36 + 1,71) dahil edildi. Veriler
demografik bilgi formu ve Maslach Tiikenmiglik Envanteri-Ogrenci Formu (MTE-OF) ile toplandi.

Sonuglar: MTE-OF alt basliklarindan tikenme ve duyarsizlasma skorlari cinsiyet, ikamet yeri,
sigara- alkol kullanimi, maddi zorluk ve alttan ders alma durumundan etkilenirken; yetkinlik skoru
ise alttan dersi olan ve maddi sikintisi olan 6grencilerde daha yiiksek bulundu (p<0,05). Siniflara
gore MTE-OF alt kategorileri incelendiginde tikenme, duyarsizlagma ve yetkinlik alt bashgindan
elde edilen skorlar 1. siniftan 4. sinifa gidildikce artis gosterdi (p<0,001).

Tartisma: Calismamiz 1. siniftaki 6grencilerin en az tiikenmislik skoruna sahip oldugunu
gostermektedir. Tilkenme, duyarsizlasma ve yetkinlik skorlar ilerleyen yillarda artmaktadir.
Gozlenen bu artis, sinif diizeyi ile birlikte artan uygulamali ders sayisindan kaynakli olabilir.

Anahtar kelimeler: Anket, Fizik Tedavi, Tikenmislik, Ogrenciler

EXAMINATION OF BURNOUT LEVELS OF STUDENTS
IN PHYSIOTHERAPY AND REHABILITATION SCHOOL:
A SINGLE CENTER STUDY

ORIGINAL ARTICLE

ABSTRACT

Purpose: The aim of this study is to determine the burnout levels of the students in Physical
Therapy and Rehabilitation School and to examine their burnout levels according to the classes.

Methods: A total of 1156 students (age = 21.36 + 1.71) studying at Pamukkale University School
of Physical Therapy and Rehabilitation between 2016 and 2019 were included in the study. The
data were collected using the demographic information form and the Maslach Burnout Inventory-
Student Survey (MBI-SS).

Results: While the scores of exhaustion and cynicism among the subtitles of MBI-SS were affected
by gender, place of residence, smoking-alcohol use, financial difficulties, and taking lessons from
below; the efficacy score was found to be higher in students taking lessons from lower class and
financial difficulties (p <0.05). When the MBI-SS subtitles were examined according to the classes,
the scores obtained from the subtitle of exhaustion, cynicism, and efficacy increased from the 1st
grade to the 4th grade (p < 0.001).

Conclusion: Our study shows that students in the first year have the least exhaustion score.
Exhaustion, cynicism, and efficacy scores increase in the following years. This increase observed
may be due to the number of applied lessons increasing with the grade level.

Key Words: Survey, Physical Therapy, Burnout, Students
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GIRIS

Tikenmislik, kisilerarasi stres faktérlerine uzun
streli bir yanit olarak ortaya cikan psikolojik bir
sendromdur (1). insan hizmetleri, egitim ve saglik
hizmetleri gibi insan odakli mesleklere yonelenlerin
maruz kaldiklari mesleki bir zarar olarak kabul edil-
mektedir (2). Tikenmislik sendromu da daha cok
meslek yasantisi ve is ile ilgili bir kavram olmasi-
na karsin, 6grenciler arasinda siklikla yasandigina
yonelik calismalar yer almaktadir (3-7). Ogrenci
tukenmisligi, ders taleplerinden dolayi tikenmis
hissetme, ders ve calismalarindan uzaklasma ve
duyarsizlasma ile akademik alanda yetkin olmama
veya degersizlik duygularinin hissedilmesi bicimin-
de yasanan bir kavram olarak tanimlanmaktadir (8).

Bazi meslek gruplarinda, 6grencilik sirecinin belli
donemlerinden itibaren mesleki uygulama yap-
malari ve insanlarla yogun iletisimde bulunmalari
gerekmektedir. Saglikla ilgili boltimler bu grup icin-
dedir. Saglik alaninda calisanlar sirekli olarak has-
talarin ihtiyaclarina karsilik vermekte, yasamlari
tehlike altinda olan, 6lmekte olan ve agri-aci ceken
insanlarla calismakta, aile ve hastalarin biyik bek-
lentileri ile karsilasmaktadir (9).

Ulkemizde yapilan ¢alismalara baktigimizda saglik
alaninda okuyan grup icinde ebelik, hemsirelik, sag-
Ik yonetimi, tip fakiltesi, dis hekimi 6grencilerinin
tukenmisliginin degerlendirildigi calismalar olsa da
fizyoterapi 6grencilerini ele alan bir calismaya rast-
lanmamistir (4-7,9-12). Yapilan calismalarda fizyo-
terapi 6grencileri Universite 6grencileri icin secilen
evrenin sadece bir bolimiini olusturmaktadir (13).
Siniflara gore fizyoterapi 6grencilerinin tikenmislik
degisimi ise incelenmemistir.

Bu calismanin amaci Fizik Tedavi ve Rehabilitasyon
Yiiksekokulu 6grencilerinin tiikenmislik diizeylerini
tespit etmek ve siniflara gore tikenmislik diizeyle-
rini incelemektir. Calismamizin sonuclari ile sagliklhi
bir yénlendirme sisteminin kurulup 6grencilerin ilgi,
yetenek ve beklentilerinin kargilanabilmesine reh-
ber olunmasi ve literattire katki saglanmasi hedef-
lenmektedir.

YONTEM

Caligmamiz Pamukkale Universitesi Girisimsel ol-
mayan Klinik Arastirmalar Etik Kurulu tarafindan
60116787-20/34253 sayili kurul karari ile onay-
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lanmistir. Katihmcilar ¢calisma hakkinda bilgilendi-
rilmis ve yazili onamlari alinmistir.

Calismamiz, toplam 1156 (665 kadin, 491 erkek)
ogrencinin katihmiyla gerceklestirilmistir. Calisma
evrenini 2016-2019 egitim-6gretim yillarinda Pa-
mukkale Universitesi Fizik Tedavi ve Rehabilitasyon
Yiiksekokulu'nda 6grenim gormekte olan goniilli
ogrenciler olusturmustur. Pamukkale Universitesi
Fizik Tedavi ve Rehabilitasyon Yiiksekokulu 6rgiin
egitim 6grencisi olan ve anketi doldurmayi kabul
eden 6grenciler calismaya dahil edilirken Erasmus
programinda olan &grenciler ve baska okullardan
gelen ogrenciler (dikey gecis, yatay gecis, Farabi
degisim programi vb.) calismanin disinda birakil-
mistir.

Arastirmanin Uygulanmasi

Uygulama 6ncesi katilimcilarla yiiz yiize gorisilerek
arastirma konusu ve amaci hakkinda bilgi verilmis,
ogrencilere calismaya katilip katilmama kararinin
kendilerine ait oldugu, anketlerin lizerine isim yaz-
mamalari, elde edilen bilgilerin ¢calisma disinda kul-
laniimayacag ifade edildikten sonra arastirmaya
katilmayi kabul eden 6grencilerden formlari doldur-
malari istenmistir. Anket degerlendirmesi yaklasik
5-10 dakika surmistir. Veriler 68rencilerin sinav
déneminde vize sinavlar éncesinde toplanmistir.
Butiin verilere vize sinavlari 6ncesinde ulasiimis,
ogrenciler formlar bir kez doldurmustur.

Veri Toplama Araclari
Sosyodemografik Veri Formu

Ogrencilerin yas, cinsiyet, ikamet ettigi yer, siga-
ra ve alkol kullanimi, maddi zorluk cekip ¢cekmedigi,
alttan ders alip almadigi yer almaktadir.

Maslach Tiikenmislik Envanteri-Ogrenci For-
mu (MTE-OF)

Schaufeli ve ark. tarafindan 2002 yilinda gelistiri-
len degerlendirme envanterinin Tirkce uyarlamasi
Capri ve ark. tarafindan 2011 yilinda yapilmistir
(8,14). Ankette 13 maddeden olusan 3 faktorli bir
yap! elde edilmistir. Bu alt faktorler “tikenme (5
madde)”, “duyarsizlasma (4 madde)” ve “yetkinlik (4
madde)” olarak isimlendirilmistir. Olcek begsli likert
tiptedir ve dlcek maddeleri “hi¢bir zaman:1”, “ba-
zen:2”, “genellikle:3”, “cogu zaman:4", “her zaman:5”
biciminde puanlanmaktadir. Tikenme ve duyarsiz-
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lasma alt 6lceklerinden elde edilen yiiksek puanlar
ve ters puanlandigl icin yetkinlik alt 6lceginden ali-
nan disuk puanlar tikenmisligin arttigin goster-
mektedir (14).

istatistiksel Analiz

Arastirmada elde edilen veriler SPSS for Windows
v.25.0 kullanilarak analiz edilmistir (Statistical Pa-
ckage for Social Sciences Inc. Chicago, IL, ABD).
Tanimlayici istatistikler icin ortalama + standart
sapma (Ort+SS), frekans ve yizdelik (%) kullanil-
mistir. Arastirmaya katilan égrencilere ait verilerin
normal dagilima uygunlugu Kolmogorov-Smirnov
testi ile analiz edilmistir. Ayrica, verilerin carpiklik
ve basiklik (skewness ve kurtosis) degerleri kontrol
edilmistir. Calismada karsilastirmalar icin Kruskal
Wallis H Testi, Mann Whitney U Testi ve Cok Gozlii
Ki-kare Testi kullanilmistir. Etki biytklGginu gos-
termek i¢in Cohen d degeri (d) verilmistir. Onemlilik
derecesinde p<0,05 anlamli olarak alinmstir.

SONUCLAR

Arastirmamizda yas ortalamasi 21,36+1,71 yil olan
1156 Universite 6grencisinin sinif diizeyine gore
demografik veri dagihmlari ve bu verilerin siniflar
arasinda karsilastirmasi Tablo 1°de gdsterilmistir.

Demografik veri dagilimlari siniflara gore ince-
lendiginde 1. sinif 6grencilerinin %75’i ve 2. sinif
ogrencilerin %45'’i yurtta ikamet ederken, 3. sinif-
takilerin %38,10'u, 4. siniftakilerin ise %42,20’si-
nin arkadaslari ile ikamet ettikleri tespit edilmistir.
ikamet yerleri arasindaki fark anlamli bulunmustur
(p<0,001). Ogrencilerin sigara kullanim durumla-
rinin da siniflara gére farklilik gosterdigi belirlen-
mistir (p=0,018). Alt dénemden ders alma durum-
lari incelendiginde, 6grencilerin %70Q’i alttan ders
almadiklarini bildirmislerdir. Siniflar karsilastirildi-
ginda aradaki fark anlamli bulunmustur (p<0,001).
Ogrencilerin maddi durumlari sorgulandiginda, bii-
yik cogunlugunun (%53,10) maddi zorluk yasadigi
ve siniflar arasinda bu bakimdan anlamli farklilikla-

Tablo 1. Siniflara Gére Demografik Veri Dagilimlari ve Karsilastiriimasi

Tiim siniflar 1.Sinif 2.Siif 3. Simif 4.Sinif
Degiskenler (n=1156) (n=88) (n=297) (n=349) (n=422) p*
Oort + SS ort + SS Oort + SS Oort + SS Oort + SS
Yas (yil) 21,36 + 1,71 18,56 + 0,88 20,38 + 1,33 21,42 + 1,12 22,59 + 1,32 <0,001
n (%) n (%) n (%) n (%) n (%) p**
ikamet yeri
Aile/yakini 129 (11,20) 9 (10,20) 25 (8,40) 43 (12,30) 52 (12,30) <0,001
Yurt 401 (34,70) 66 (75) 134 (45,10) 108 (30,90) 93 (22)
Arkadas 416 (36) 9 (10,20) 96 (32,30) 133 (38,10) 178 (42,20)
Yalniz 210(18,20) 4 (4,40) 42 (14,10) 65 (18,60) 99 (23,50)
Sigara kullanimi
Evet 307 (26,60) 16 (18,20) 71 (23,90) 87 (24,90) 133 (31,50) 0,018
Hayir 849 (73,40) 72 (81,80) 226 (76,10) 262 (75,10) 289 (68,50)
Alkol
kullanimi
Evet 322 (27,90) 21 (23,90) 73 (24,60) 101 (28,90) 127 (30,10) 0,316
Hayir 834 (72,10) 67 (76,10) 224 (75,40) 248 (71,10) 295 (69,90)
Alttan ders
alma
Evet 345 (30) 0 (0) 83 (27,90) 121 (34,70) 141 (33,40) <0,001
Hayir 811 (70) 88 (100) 214 (72,10) 228 (65,30) 281 (66,60)
Maddi zorluk
Evet 614 (53,10) 32 (36,40) 164 (55,20) 183 (52,40) 235 (55,70) 0,009
Hayir 542 (46,90) 56 (63,60) 133 (44,80) 166 (47,60) 187 (44,30)

Ort: Ortalama; SS:Standart Sapma;*: Kruskal Wallis H-Test; **: Cok gézlii Ki-Kare testi
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Tablo 2. Katilimcilarin Sosyodemografik Ozelliklerine Gére MTE-OF Puanlarinin Kargilastiriimasi (n=1156)

MTE-OF
Degiskenler n Tilkenme Duyarsizlasma Yetkinlik
Ort SS Ort + SS Oort + SS

Cinsiyet

Kadin 665 16,02+4,73 10,6+3,80 11,87+2,81

Erkek 491 15,47+4,97 11,84+4,20 11,84+3,05

p* 0,044 <0,001 0,770
ikamet yeri

Aile/ 129 14,11+4,23 9,68+3,37 12+2,91

yakinlari

Yurt 401 15,42+4,61 10,66+3,78 11,62+3,01

Arkadas 416 16,67+5,15 11,98+4,21 12,05+2,92

Yalniz 210 15,77+4,65 11,21+4,07 11,84+2,67

p** <0,001 <0,001 0,288
Sigara Kullanimi

Evet 307 16,98+4,98 12,05+4,24 11,93+2,97

Hayir 849 15,35+4,72 10,79+3,89 11,83+2,89

p* <0,001 <0,001 0,666
Alkol kullanimi

Evet 322 16,95+5,08 12,07+4,30 11,80+3,04

Hayir 834 15,44+4,70 10,76+3,85 11,88+2,86

p* <0,001 <0,001 0,648
Alttan ders alma

Evet 345 16,67+4,83 12,17+4,08 12,25+3,10

Hayir 811 15,41+4,80 10,68+3,91 11,69+2,81

p* <0,001 <0,001 0,002
Maddi zorluk

Evet 614 16,66+4,83 11,79+4,16 12,03+3,06

Hayir 542 14,8+4,65 10,37+3,71 11,66+2,72

p* <0,001 <0,001 0,041

Ort: Ortalama, SS:Standart Sapma; *“Mann Whitney-U Test, **Kruskal Wallis H-Test

rin oldugu tespit edilmistir (p=0,009) (Tablo 1).

Calismaya katilan &grencilerin sosyodemografik
ozelliklerine gére MTE-OF puanlarinin karsilasti-
riimasi Tablo 2'de gosterilmistir. Cinsiyete gore
incelendiginde tiikenme skoru kadin &grencilerde
(p=0,044; d=0,11), duyarsizlasma skorlari erkek
ogrencilerde daha yiiksek bulunmustur (p<0,00T;
d=0,31). Tikenme ve duyarsizlasma skoru arka-
daslariyla ikamet eden 6grencilerde, yetkinlik skoru

ise alttan dersi olan (p=0,002; d=0,19) ve maddi
sikintisi olan 6grencilerde (p=0,041; d=0,13) daha
yuksek bulunmustur. Sigara kullanan 6grencilerde
kullanmayanlara gére tikenme (d=0,34) ve duyar-
sizlasma (d=0,32) puanlari daha yiiksek bulunmus-
tur (p<0,001). Ayni sekilde alkol kullanan 6grenciler-
de de tiikenme (d=0,31) ve duyarsizlasma (d=0,33)
puanlari yiiksektir (p<0,001) (Tablo 2).

Arastirmamiza katilan 6grencilerin MTE-OF alt bo-

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(1) 59



Fizik Tedavi ve Rehabilitasyon Yiiksekokulu Ogrencilerinin Tilkenmislik Diizeylerinin incelenmesi: Tek Merkezli Calisma

Tablo 3. Siniflarin MTE-OF Puanlarinin Karsilastiriimasi

- -

Desiskenler 1.Sinif 2.5mif 3.5imif 4.Sinif
813 (n=88) (n=297) (n=349) (n=422) p* pr*
MTE-OF Ort. + SS Ort. + SS Ort. + SS Ort. + SS
1.-2.sinif 0,003
1.-3.sinif  <0,001
Tiikenme 1314+450 1498 +456 1617:470 1660+496 <0001  1-4.smf <0001
2-3.simif 0,018
2.-4.sinif  <0,001
3.-4. sinif 1,00
1.-2.sinif 0,074
1.-3.simif 0,025
<0,001 1.-4.sinif  <0,001
Duyarsizlasma 9,60 + 3,88 10,78 + 3,86 10,90 + 3,90 11,89 +4,13 2.3 sinif 1.00
2.-4.sinif 0,002
3.-4.sinif 0,006
1.-2. sinif 1,00
1.-3.simf 0,152
.. <0,001 1.-4.sinif 0,121
Yetkinlik 11,25 + 3,00 11,34 + 3,07 12,10 + 2,88 12,16 £ 2,75 2-3.smf 0005
2.-4.sinif 0,002
3.-4. sinif 1,00

MTE-OF: Maslach Tikenmislik Envanteri-Ogrenci Formu; Ort: Ortalama; SS:Standart Sapma; * Kruskal Wallis H-Test;

** Post Hoc Bonferroni Dizeltmeli Mann Whitney-U Testi

yut puanlarinin siniflar arasi karsilastiriimasi Tablo
3'te verilmistir. Ogrencilerin MTE-OF tiim alt boyut-
larindan aldiklar puanlar incelendiginde en yiiksek
puanlari 4. sinifta okuyan égrencilerin aldigi tespit
edilmistir. Siniflar arasinda istatistiksel olarak fark
ileri diizeyde anlamli bulunmustur (p<0,001) (Tablo
3).

TARTISMA

Fizik Tedavi ve Rehabilitasyon Yiiksekokulu'nda 68-
renim goren 6grencilerin tikenmislik diizeyini belir-
lemek amaciyla diizenlenen calismamizda MTE-OF
alt baslklarindan tiikenme ve duyarsizlasma skor-
lari cinsiyet, ikamet vyeri, sigara- alkol kullanimi,
maddi zorluk ve alttan ders almadan etkilenirken;
yetkinlik skoru ise alttan dersi olan ve maddi sikin-
tisi olan 6grencilerde daha yiiksek bulunmustur. Si-
niflara gore MTE-OF alt kategorileri incelendiginde
4. siniftaki 6grencilerin tiikenmislik skoru daha yiik-
sek bulunmustur.

Literatlr incelendiginde universite 6grencilerinde
tiikenmislik durumunu inceleyen bircok calisma ol-
dugu goriilmektedir. Ancak, fizik tedavi ve rehabi-
litasyon yiiksekokulu 6grencileri ile gerceklestirilen
ve siniflara gore tiikenmisliklerini karsilastiran bir
calismaya rastlanmamustir. in ve ark. iiniversite 8-
rencilerindeki tiikenmisligi ve yasam doyumunu in-
celedikleri calismalarinda 1997 iniversite 6grenci-
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sini degerlendirilmislerdir (13). Sadece 1. ve 4. sinif
ogrencilerinin degerlendirildigi bu calismada fizik
tedavi ve rehabilitasyon yiiksekokulu 6grencilerinin
%5’lik kesimi (99 kisi) temsil edilmistir. Calismami-
zin sonuclar siniflara goére tiikenmisligin karsilas-
tinlmasina imkan saglayip 4 yil boyunca meydana
gelen degisimi daha kapsamli olarak sunmaktadir.

Calismamizda cinsiyetin tiikenme ve duyarsizlasma
skorlarini etkiledigi gorilmustir. Tikenme skoru
kadin 6grencilerde, duyarsizlasma skorlari erkek
ogrencilerde daha yiiksek bulunmustur. Literatir
incelendiginde tniversite 6grencilerinde tiikenmis-
lik ve cinsiyet iliskini inceleyen calismalar cesitli
sonuclar vermistir. Kadin cinsiyetin tiikenmislik dui-
zeyiyle anlamli sekilde iliskili oldugunu gosteren ¢a-
hsmalar bulunmakla birlikte, cinsiyet yoniinden in-
celendiginde erkeklerin daha yiiksek tilkenme puani
aldigini bildiren calismalar da vardir (15-18). Cinsi-
yetlere gore yapilan incelemelerde farkli sonuglarin
elde edilmesi, calismanin yapildigi popilasyonun
sosyoekonomik ozellikleri, gelismislik dizeyleri ve
toplumun bireyden beklentilerinin farkl olmasindan
kaynaklanabilir. Ayica farkli kilttrlerde yapilan ca-
lismalar da bu celiskiye neden olabilir. Ulkemizde
yapilacak daha fazla sayidaki calismalarla sonucla-
rin desteklenmesine ihtiyac vardir.

Maslach tiikenmislik envanterinde tikenme ve



duyarsizlasma puanlarindaki artis tiikenmisligin
arttigini gostermektedir. Yetkinlik alt bashgi ile
tikenmislik ters orantiidir. Calismamiza katilan
ogrencilerin %36’sI ikamet yeri olarak arkadaslariy-
la birlikte kaldigini bildirmistir. Arkadaslariyla kalan
ogrencilerde tikenme ve duyarsizlasma puanlari
daha yiiksek bulunmustur. Calismamizin sonuclari-
na gore sigara ve alkol kullanimi olan &grencilerin
tikenme ve duyarsizlasma puanlari da yiksektir.
Literatiirdeki diger calismalar da bu bulgumuzu
desteklemektedir (19,20). Tikenmisligin okul per-
formansi izerinde dogrudan bir etkisi olmadigi,
ancak tiikenmislik diizeyi yiiksek olan kisilerin daha
zayif akademik basariya sahip oldugu bildirilmistir
(21). Calismamizda alttan dersi olan &grencilerin
tukenmislik degerleri daha yiksek bulunmustur.
Ayni zamanda bu &grencilerin yetkinlik skorlarinin
daha yiksek oldugu gérilmustir. Bu durum 6gren-
cilerin bir kisminin alttan ders almayi not yikseltme
amaciyla kullanmasindan kaynakli olabilir. Ayrica,
maddi zorluk ceken 6g8rencilerin tilkenme ve duyar-
sizlasma skorlari daha yiiksek bulunmustur ve bu
ogrencilerin yetkinlik skorlari da ayni sekilde yiik-
sek olarak belirlenmistir. Bu durumun nedeni maddi
sikinti yasayan 6grencilerin hayatta karsilastiklar
zor durumlar ve bunlarla bas etme cabalari olabilir.

Calismamizin bulgularina dayanarak son siniflarda
tikenmislik skorlarinin daha yiiksek oldugu gozlen-
mistir. Bunun nedeni 2. siniftan itibaren baslayan ve
4. sinifa gidildikce artan uygulamali dersler olabilir.
Girses ve ark. Turkiye'de fizyoterapi ve rehabilitas-
yon bilim alani icin gelistirilmis ortak bir miifredat
olmadigini belirtirken klinik uygulama icin gecirilen
stirenin 738,68 saat oldugunu bildirmistir (22). Tim
verilerin alindigi giiz dénemi icin Pamukkale Uni-
versitesi Fizik Tedavi ve Rehabilitasyon Yikseko-
kulu'nda dersler, teorik ve klinik uygulama dersleri
seklinde islenmektedir. Bu derslerin siniflara gore
dagilimina bakildiginda 1. siniflar 22 saat teorik/6
saat uygulama, 2. siniflar 16 saat teorik/14 saat
uygulama, 3. siniflar 11 saat teorik/23 saat uygu-
lama seklinde dagilmakta olup, uygulama dersleri
siniflarl takiben artmaktadir. 4. siniflar ise 14 saat
teorik derse sahip olmakla beraber haftalik ders
stirelerinin cogunlugunu hastanede klinik uygulama
seklinde gecirmektedirler. Fizik tedavi ve rehabili-
tasyon 6grencilerinin sinav kaygi diizeylerinin aras-
tinldigr bir cahsmada uygulamal derslerin teorik
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derslerden daha cok kaygi olusturdugu bildirilmistir
(23). Bu durumun tiikenmislik skorlarina yansidigini
ve 4. siniflardaki tiikenmislik skorlarinin bu yiizden
daha yiiksek oldugunu diistinmekteyiz.

Pamukkale Universitesi Fizik Tedavi ve Rehabili-
tasyon Yiksekokulu'nda hazirlik sinifinin kaldiriima-
st sonucu 2016 yilinda 2. siniflarin mevcudu ikiye
katlanmistir. Bu da normal dagilimi etkilemektedir.
2. siniflar icin hazirlik okuyan grubun ankette sor-
gulanmamasi ve bu grubun ayrica degerlendirilme-
mesi limitasyonlarimiz arasindandir. Calismamizda
ayni 6grencilerin 4 yillik takibinin yapilmasiyla daha
etkili sonuclara ulasilabilirdi. Bu nedenle 6grencile-
rin rumuz kullanmamasi durumu da limitasyonlari-
miz arasindadir.

Sonug olarak Fizik Tedavi ve Rehabilitasyon Yikse-
kokulu 6grencileri icin tiikenme ve duyarsizlasma
skorlari ilerleyen yillarda artmaktadir. Gdzlenen bu
artis, sinif diizeyi ile birlikte artan uygulamal ders
sayisindan kaynakli olabilir. Bu nedenle uygulamali
derslerin yogunlugu siniflara gore yeniden diizen-
lenebilir.

Destekleyen Kurulus: Destekleyen kurulus yoktur.

Cikar Catismasi: Cikar catismasi bulunmamakta-
drr.

Yazar Katkilari: Fikir/Kavram- MB; Tasarim - NY,
MB; Denetleme/Danismanlik - NY; Veri Toplama ve/
veya Isleme - MB; Analiz ve/veya Yorumlama - NY,
MB; Literatir Taramasi MB; Makale Yazimi - NY,
MB; Elestirel inceleme - NY.
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AGREEMENT BETWEEN PARENTS AND CLINICIANS
FOR CHEWING PERFORMANCE LEVEL OF CHILDREN
WITH CEREBRAL PALSY

ORIGINAL ARTICLE

ABSTRACT

PUI‘pOSE: The study was aimed to examine the agreement between parents and clinicians for
determining chewing performance level in children with cerebral palsy (CP).

Methods: This cross sectional study included 50 children with CP and their mothers. The
Karaduman Chewing Performance Scale (KCPS) was used to determine chewing performance level
in children. Mothers of children with CP scored the level that best describes their child’s chewing
performance level twice with one-week interval. An experienced physical therapist in terms of
chewing and swallowing disorders was also scored chewing performance level by using the KCPS.

Results: The physical therapist and mothers agreed on exactly the same KCPS level in 41 of 50
children (82%). There was an excellent positive correlation between the KCPS scores of the physical
therapist and the mothers (r=0.959, p<0.001). There was also a substantial agreement in the KCPS
scoring between physical therapist and mothers (p<0.001, k:0.769). There was an excellent positive
correlation between two examinations of mothers (r=0.991, p<0.001). Perfect agreement in the
KCPS scoring was detected between two examinations of mothers (p<0.001, k:0.846).

Conclusion: The agreement between therapists and parents suggests that parents could
determine chewing performance level in children with CP. This may provide an efficient and less
costly method to perform observational or community screening studies to define children’s
chewing performance, especially when evaluation of a clinician is not feasible.

Key words: Cerebral palsy, Chewing, Parents, Agreement

SEREBRAL PALSILI COCUKLARIN CiGNEME
PERFORMANS SEVIYESI iCIN EBEVEYNLER VE
KLINISYENLER ARASINDAKI UYUM

ARASTIRMA MAKALESI

0z
Amag: Bu calismada serebral palsili (SP) cocuklarda cigneme performans seviyesinin
belirlenmesinde ebeveynler ve klinisyenler arasindaki uyumun incelenmesi amacglandi.

Yontem: Bu kesitsel calismaya SP'li 50 cocuk ve anneleri dahil edildi. Cocuklarda ¢igneme
performans seviyesini belirlemek i¢in Karaduman Cigneme Performans Skalasi (KCPS) kullanildi.
SP'li cocuklarin anneleri, cocuklarinin ¢igneme performans seviyesini en iyi tanimlayan diizeyi birer
hafta arayla iki kez puanlad. Cigneme ve yutma bozukluklari konusunda deneyimli bir fizyoterapist
de KCPS'yi kullanarak cigneme performans seviyesini puanlandi.

Sonuclar: Fizyoterapist ve anneler, 50 cocugun 41'inde (%82) tamamen ayni KCPS seviyesi lizerinde
anlastilar. Fizyoterapist ve annelerin KCPS puanlari arasinda mikemmel, pozitif yonde korelasyon
vardi (r=0,959, p<0,001). Fizyoterapist ve anneler arasinda KCPS puanlamasinda da énemli bir
uyum vardi (p<0,001, k:0,769). Annelerin iki degerlendirmesi arasinda mikemme, pozitif yénde
korelasyon vardi (r=0,991, p<0,001). Annelerin iki degerlendirmesi arasinda KCPS skorlamasinda
mukemmel uyum saptandi (p<0,001, k:0,846).

Tartisma: Terapistler ve ebeveynler arasindaki uyum, ebeveynlerin SP'li cocuklarda ¢igneme
performans seviyesini belirleyebilecegini diistindiirmektedir. Bu, 6zellikle bir klinisyenin
degerlendirilmesi mimkiin olmadigl durumlarda, ¢ocuklarin cigneme performansini tanimlamak
icin gozlemsel veya topluluk tarama calismalari yapmak icin verimli ve daha az maliyetli bir yontem
saglayabilir.

Anahtar kelimeler: Serebral palsi, Cigneme, Ebeveynler, Uyum
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Agreement Between Parents and Clinicians For Chewing Performance Level of Children With Cerebral Palsy

INTRODUCTION

Chewing function necessitates holding and bit-
ing the food, transferring it to the molar area and
breaking down the food between premolar teeth
into small pieces (1,2). The reported methods in
the literature to evaluate chewing function in the
pediatric population are scarce and usually based
on observational analysis and clinical judgments
(3-5). The Karaduman Chewing Performance Scale
(KCPS) is one of the most practical tool with five
levels, which is developed for classifying chew-
ing performance level of children based on the
sequence of functional movements during chew-
ing (6-8). Children at level O have normal chewing
function whereas children at level IV can not bite
and chew. It was developed by physical therapists
that specialized in swallowing disorders, and other
health professionals could also use the scale. Our
clinical experiences suggest that it would also be
appropriate to use as a parent or caregiver report
in chewing assessment.

Parental assessment for chewing performance of
children could be useful and helpful due to differ-
ent perspectives. The first possible reason is that
chewing training should be family centered to be
successful (9). The repeated positive and successful
experiences are the key for learning how to chew,
therefore family participation to chewing training
is essential (10). The rehabilitation process starts
with the appropriate evaluation sessions; thereby
it may be useful to include families to the evalua-
tion process as well as rehabilitation process. The
second reason is that it may provide a bridge be-
tween clinical and natural environment of children
because clinicians evaluate children in a clinical
environment, and parental feedback depends on
natural environment. Another possible reason is
that it may provide information about the aware-
ness of families on their children’ chewing perfor-
mance level. And also, if the parent report chewing
performance level will be reliable, it could be used
in research studies or community screening as an
efficient and less costly method to profile children’s
chewing performance. Therefore, the present study
was aimed to assess the agreement between par-
ents and clinicians for determining chewing perfor-
mance level in children with cerebral palsy (CP).
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METHODS
Participants

This study was a prospective cross-sectional study.
It was performed between 1 March 2019 to 30 De-
cember 2019 at Hacettepe University Faculty of
Physical Therapy and Rehabilitation. The Non-in-
terventional Clinical Researches Ethics Board of
Hacettepe University was approved the study pro-
tocol (Approval date= 11.04.2017, Approval num-
ber = GO17/351). All children and their families
provided written informed consent form to partic-
ipate the study.

Children with CP aged between 2 to 11 years who
admitted due to complaints about chewing disor-
ders and inability to intake solid food, and their
parents were included in the study. The exclusion
criteria were (i) being under the age of 2 years,
(ii) using any medicine and/or oral appliances that
may affect chewing performance, (iii) received any
chewing training.

Study design

Two physical therapists blinded to each other col-
lected data in this prospective cross-sectional
study. One physical therapist who had an 11 years
of experience in chewing and swallowing disorders
was informed each parent about study purpose and
design, and gave the standardized form describing
the KCPS levels with a checklist of key components
of each level (Table 1). They were asked to read
the statements and select the level that best rep-
resents their child’s chewing performance. Parents
were allowed to use adequate time to decide which
level describes their child’ chewing performance
level. A control appointment was scheduled a week
later for parents to rescore their child’s chewing
performance. Another physical therapist who had a
20 years of experience in chewing and swallowing
disorders scored each child’s chewing performance
by using KCPS. The correlation between the KCPS
scores of the physical therapist and the parents,
and the correlation between two scorings of par-
ents were used for reliability.

Assessments

The descriptive characteristics including diagno-
sis, age (years), height (cm) and weight (kg) of the
children were recorded. The gross motor functional



level was determined by the Gross Motor Function
Classification System (GMFCS) (11). The GMFCS
has five levels including Level | to V. The scale rang-
es from the most independent functional motor
level (level I) to the most dependent level (level V).
Descriptive characteristics about feeding including
transition time to additional and solid food, meal
time, number of meals, initial teething time, and
number of teeth were also noted. An observational
oral motor assessment was performed. The pres-
ence of open mouth, open bite, tongue thrust and
high palate were scored as absent or present (12).
The spontaneous opening of the lips at rest is the
open mouth posture. Open bite indicates that the
upper and lower incisors are not aligned and do not
meet when the jaw is closed. Tongue thrust is the
forceful protrusion of the tongue. High palate is the
unusually high and narrow palate.

The KCPS was used to determine the chewing per-
formance level of the children (6). Children were
positioned to a sitting position on a chair with the
head upright and midline position while the arms
and legs supported, and asked to bite and chew a

Serel-Arslan S., Demir N., Karaduman A.A.

standardized biscuit. The KCPS has five different
levels between level O to IV. The level O indicates
‘Normal chewing function’, level | indicates ‘The
child chews, but there are some difficulties in tran-
sition food to bolus’, level Il indicates ‘The child
starts to chew, but he/she cannot hold the food in
the molar area’, level lll indicates ‘The child bites
but cannot chew’, and level IV indicates ‘The child
cannot bite and chew’ (6).

Statistical analysis

The G*Power program was used to perform sta-
tistical power analysis. Fifty children with two ob-
servers have 0.5 effect size, 5% type | error margin,
and 82% statistical power conditions to assess the
agreement between parents and clinicians for de-
termining chewing performance level in children
with CP as statistically significant.

Data were analyzed with IBM-SPSS for Windows
version 20 (IBM Corp., Armonk, NY, USA). Descrip-
tive statistics were calculated as number/percent
for qualitative data and mean+standard deviation
for quantitative data. The non-parametric Spear-

Table 1. The Description of the Karaduman Chewing Performance Scale for Parents

Please read the following statements and mark only one option among descriptions that best represents your child’s

chewing performance level.

Levels Description
My child ...
« has efficient chewing function.

Level O is able to keep and bite the chewable food in his/her mouth, move it with his/her tongue mo-
vements to the molar area, break down the food between molar teeth into small pieces
successfully. He/she is able to turn the food into a cohesive bolus formation, and swallow the
bolus successfully.

My child ...
«  chews but there are some difficulties in transition food into bolus.
is able to keep and bite the chewable food in his/her mouth, move it with his/her tongue mo-

Level 1 vements to the molar area, has an inefficient in breaking down the food between molar
teeth into small pieces. For instance.; prolonged chewing time and/or food/saliva loss and/or
insufficient masticatory force. He/she is able to turn the food into a cohesive bolus formation,
and swallow the bolus successfully.

My child ...
« starts to chew but he/she can not hold the food in the molar area.
is able to keep and bite the chewable food in his/her mouth, transfer it with his/her tongue mo-

Level 2 vements to the molar area, can not be kept the food in the molar area due to the problems
in movements of the tongue. Thus, there are problems in breaking down the food into small
pieces efficiently and turning the food into cohesive bolus formation. The food is either
transferred to swallow or thrown out of the mouth.

My child ...

Level 3 « bites but is not able to chew.
is able to hold and bite the chewable food.
is not able to manage the other necessary steps to finish the chewing process.

My child ...
Level 4 « is not able to bite and chew.

There are problems in all steps of chewing function.
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Table 2. Descriptive Characteristics of the Children

Mean (SD) Min - Max

Age (year) 4.34 (2.45) 2-11
Height (cm) 95.16 (19.18) 67-140
Weight (kg) 14.02 (5.91) 7-34
Transition time to additional food (month) 7.64 (5.45) 3-36
Transition time to solid food (month) 12.17 (6.76) 6-36
Meal time (min) 23.19 (11.05) 5-60
Number of meals 418 (1.34) 2-8
Initial teething time (month) 9.80 (4.47) 4-30
Number of teeth 13.56 (5.64) 4-20
Oral motor evaluation parameters Number %
Open mouth 18 36
Open bite 13 26
Tongue thrust 16 32
High palate 16 32

man correlation coefficient was used to determine
the reliability of the KCPS parent report. A Spear-
man correlation coefficient less than 0.30 indicates
weak, between 0.30 and 0.70 indicates moderate,
and greater than 0.70 indicates strong correlation
(13). The Kappa coefficient was also used for the
agreement of the chewing performance level scor-
ing between physical therapist and parents, and
also between two scorings of parents. The values
between 0-0.2 indicate no agreement, 0.21-0.40
fair, 0.41-0.60 moderate, 0.61-0.80 substantial,
0.81-1.0 perfect agreement (14). The level of sig-
nificance was set at p = 0.05.

RESULTS

Fifty children with a clinical diagnosis of spastic CP
and a mean age of 4.34+2.45 years (22 girls, 28
boys), and their mothers were included. According
to the GMFCS, there were 10 (20%) children in level
[, 10 (20%) children in level 1l, 9 (18%) children in
level 1ll, 7 (14.0%) children in level IV, and 14 (28%)
children in level V. The descriptive characteristics

of the children are shown in Table 2.

The KCPS scorings of the physical therapist and
the mothers are presented in Table 3. The physical
therapist and mothers agreed on exactly the same
KCPS level in 41 of 50 children (82%). Mothers usu-
ally chose better levels (6 out of 9 disagreements)
in chewing performance of children.

An excellent positive correlation was found be-
tween the KCPS scores of the physical therapist
and the mothers (r=0.959, p<0.001). Substantial
agreement in the KCPS scoring between physical
therapist and mothers was also found (p<0.001,
k:0.769). The number of children in each KCPS level
as rated by the physical therapist and mothers are
presented in Table 3.

An excellent positive correlation was found be-
tween two examinations of mothers (r=0.991,
p<0.001). Perfect agreement in the KCPS scoring
between two examinations of mothers was also
found (p<0.001, k:0.846).

Table 3. Number of Children in Each KCPS Level as Rated by the Physical Therapist and Mothers

Physical therapist

Mothers

Level O Level 1 Level 2 Level 3 Level 4 Total
Level O 9 1 0 0 0 10
Level 1 0 3 1 0 0 4
Level 2 0 1 6 3 0 10
Level 3 0 0 2 9 1 12
Level 4 0 0 0 0 14 14
Total 9 5 9 12 15 50
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DISCUSSION

Chewing evaluation is important to ensure appro-
priate nutritional intake and positive feeding be-
haviours in children (15). The methods used to eval-
uate chewing function in the pediatric population
are usually based on clinical judgments of clinicians
(3-5). Parental participation to decision-making
process is supported in children’s healthcare (16).
Therefore, parental report measurements have
become more popular and important in clinical
settings (17). The current study shows that par-
ent-rated chewing performance level had substan-
tial agreement with expert rating when determin-
ing chewing performance level of children with CP.

Clinician rated functional classification systems
including GMFCS, the Manual Ability Classification
System (MACS), the Communication Function Clas-
sification System (CFCS) were developed according
to the need of standardised systems for classify-
ing the motor functional level of children with CP
(11,18,19). Activity and participation level of chil-
dren with CP have begun to be more important in
the rehabilitation process with the development
of the International Classification of Functioning
Disability, and Health perspective. Therefore, these
clinician rated functional classification systems
become more popular and frequently used in both
clinical and research settings. In literature, the GM-
FCS, MACS and CFCS were found to be suitable for
parental rating (20-24). These studies all concluded
that parents and clinicians could use the same lan-
guage while classifying functional abilities of their
children, and the methods are suitable for research
and clinical practice. This is the first study to men-
tion about parent report chewing performance lev-
el of children with CP. Children with chewing dis-
orders are not able to manage solid food intake,
experience food refusal and throwing food out of
the mouth which result in longer meal times and
increased numbers of meals, try to swallow without
chewing and choke during swallowing which may
cause danger in swallowing, and also have more
problematic feeding behaviors (6,25). Parents have
an important role in the management of chewing
disorders (10). Considering the management pro-
cess of chewing disorders, parental participation is
crucial in recognizing the problem and consulting a
specialist, performing home based chewing training

Serel-Arslan S., Demir N., Karaduman A.A.

to ensure repeated positive and successful experi-
ences (9,10). Therefore, increasing parental partic-
ipation in the process will increase the success of
the chewing management. The current study shows
that parental report of chewing performance level
had substantial agreement with clinician rating of
chewing performance level in children with CP. In
addition, repeated KCPS scoring of mothers was
also found to be excellent, which shows that the
parent report of KCPS is consistent for determining
the severity of chewing problems.

In parental rating of chewing performance level,
mothers were more successful in scoring level O
and level 4. Level 1 is the level which mothers were
least successful. This is reasonable because the
most prominent levels of KCPS are level 0 and level
4. Level O indicates ‘Normal chewing function’, and
level 4 means ‘No biting and chewing’. Therefore,
these levels are the most easily and clearly scored
chewing performance levels. In addition, mothers
usually chose better levels (6 out of 9 disagree-
ments) in chewing performance of children. The
tendency for rating better chewing performance
level by mothers compared to ratings by physical
therapist is also important for different ways. In a
negative perspective, these mothers (i) may not be
aware of the exact chewing performance of their
children and/or (ii) may not be realistic and/or (iii)
may be depressed by expressing them as low lev-
els of chewing function. On the other hand, these
mothers may be more optimistic and have fewer
complaints compared to exact situation.

This is the first study to investigate the agreement
between parents and clinicians for chewing perfor-
mance level of children with CP. The strengths of
the methodology of the current study are the inclu-
sion of parents whose children have not received
any treatment or rehabilitation related to chew-
ing disorders before, the inclusion of two physi-
cal therapists blinded to each other for informing
the parents and scoring the chewing performance
level, and providing standardization by using the
checklist. The current study also has some limita-
tions. The study focuses on the reliability of paren-
tal report of chewing performance level in children
CP; therefore contributing factors including socio-
demographic characteristics of parents were not
investigated. Another limitation is that only moth-
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er responses were collected because they brought
their children to our clinic. Therefore, we could not
represent the results of both parents.

In conclusion, agreement between therapists and
mothers suggests that parents could determine
chewing performance level in children with CP.
It may provide a common language for families
and professionals. In future studies, the ratings
of chewing performance level by parents could be
used for observational or community screening
studies as an efficient and less costly method to
define children’s chewing performance.
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SEREBRAL PALSI’Li COCUGA SAHIP ANNELERE
VERILEN EGZERSIZ VE POSTUR EGIiTiMiNiN
ANNELERIN KAS iSKELET SISTEMi AGRISI UZERINE
ETKISi

ARASTIRMA MAKALESI

0z
Amag: Serebral Palsi (SP)'li cocuga sahip annelere verilen egzersiz ve postiir egitiminin kas iskelet

sistemi agrilari tizerine etkisini aragtirmakti.

Yontem: Tim tiplerdeki SP’li cocuga sahip anneler (18-55 yas) randomize olarak egitim grubu
(n=30) ve kontrol grubu (n=30) olmak Uzere iki gruba ayrldi. Egitim grubundaki annelere
fizyoterapist tarafindan diizenlenen egzersiz ve postiir egitimi yiz yiize olarak 60 dakika stireyle 1
kez verildi. Egitim sonrasinda gruptaki anneler 6 hafta boyunca uzaktan takip edildi.

Sonuglar: Calismaya dahil edilen cocuklarin yas ortalamasi 6,63+3,65 yil idi. Egitim sonrasinda
kontrol grubunun agri siddeti degismezken; egitim grubunda agr siddeti 3,90+1,29’a azaldi ve
gruplar arasinda anlamh fark vardi (p=0,001). Egitim grubunda grup ici analizde agri siddetinde
anlamh fark varken (p=0,001), kontrol grubunda anlamli bir fark yoktu (p=0,072). Egitim sonrasinda
egitim grubunun son 7 giine ait agri dagiliminda boyun (p=0,001), omuz (p=0,001) ve sirt (p=0,001)
bélgelerinde azalma goriiliirken, kontrol grubunda degisiklik olmadi.

Tartisma: SP’li cocuga sahip annelere yiiz yiize verilen ve uzaktan takip edilen postiir ve egzersiz
egitiminin annelerin agri siddetini ve boyun, omuz ile sirt bolgelerindeki agri dagilimlarini azalttigi
ortaya konmustur.

Anahtar kelimeler: Agri, Egzersiz, Egitim, Postir, Serebral palsi

THE EFFECT OF EXERCISE AND POSTURE TRAINING
GIVEN TO MOTHERS WHO HAVE A CHILD WITH
CEREBRAL PALSY ON MOTHERS' MUSCULOSKELETAL
PAIN

ORIGINAL ARTICLE

ABSTRACT

Purpose: To investigate the effect of exercise and posture training on musculoskeletal pain given
to mothers with children with Cerebral Palsy (CP).

Methods: Mothers of children with all types of CP (18-55 years) were randomly divided into two
groups: the Training group (n=30) and the Control group (n=30). The mothers in the Training group
were given face-to-face exercise and posture training organized by the physiotherapist once for
60 minutes in person. After the training, the mothers in the group were followed remotely for six
weeks.

Results: The mean age of the children included was 6.63+3.65 years. While the pain severity of the
control group did not change after training, pain severity decreased to 3.90+1.29 in the education
group, and there was a significant difference between the groups. While there was a significant
difference in pain severity in the intra-group analysis in the training group (p=0.001), there was no
significant difference in the control group (p=0.072). After the training, the pain distribution of the
last seven days decreased in the neck (p=0.001), shoulder (p=0.001), and back (p=0.001), while the
control group did not change.

Conclusion: Face-to-face given and remotely posture and exercise training to mothers with CP
have been shown to reduce the pain severity of mothers and pain distribution in the neck, shoulder,
and back regions.

Keywords: Pain, Education, Exercise, Posture, Cerebral palsy
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Serebral Palsi'li Cocuga Sahip Annelere Verilen Egzersiz ve Postiir Egitiminin Annelerin Kas iskelet Sistemi Agrisi Uzerine Etkisi

GIRIS

Serebral palsi (SP), gelismekte olan merkezi sinir
sistemindeki hasara bagli olarak, kas tonusunu, ha-
reketi ve motor becerileri etkileyen nérogelisimsel
bir bozukluktur (1). Motor islevlerde bozukluk, SP’nin
temel bulgusudur ve genellikle duyusal, algisal, bi-
lissel, iletisim ve davranis bozukluklari, epilepsi ve
sekonder kas-iskelet problemleri tabloya eslik et-
mektedir. SP’li cocuklar SP tiplerine gore yasam-
larinin farkhh zamanlarinda bakima ihtiya¢ duy-
maktadir (2). Bakim verme isini cogunlukla anneler
ustlenmekte ve hastalikla ilgili faktorler ve cevresel
faktorler bakim verme yikind arttirmaktadir (3).

SP’li cocuklarda guinliik bakim rutini cocuklarin kisi-
sel bakimlarinin yani sira giinlik fiziksel egzersizle-
rinin yaptirilmasi veya transferler sirasinda kaldiril-
masini ve taginmasini da icermektedir. Cocuklarin
yasi ve kilosu degistikce bakim verenlerin fiziksel
ylkleri artmaktadir. Bu tiir yiiklerin uzun yillar bo-
yunca, genellikle ergonomik olmayan pozisyonlarda
tekrarlanmasi agrilarin ortaya ¢ikmasi ile sonuclan-
maktadir (4). SP’li cocuga sahip annelerin, saglikl
cocuga sahip annelerle karsilastirldiginda kas is-
kelet sistemi sorunlari prevalansinin daha yiiksek
oldugu belirtilmistir (5). Ozellikle ambule olamayan
cocuklar annelerde daha fazla fiziksel soruna yol
acmaktadirlar (6).

Annelerde meydana gelen fiziksel sorunlar viicudun
farkli bélgelerinde olusan agrilarla kendisini goster-
mektedir. Literatiirde bedensel engelli cocuga sahip
annelerin glinlik yasamda uygun viicut mekanikle-
rini kullanmalar konusunda egitilmeleri ve destek-
lenmeleri gerektigi bildirilmistir (7-9). SP’li cocuga
sahip anneler Ulzerinde uzaktan takiple gercekles-
tirilen 12 haftalik internet-tabanli giinlik bakim
egitiminin annelerin agr siddetinde azalma sagla-
digi bildirilmistir (10). Annelerin kas iskelet sistemi
agr prevelansina yonelik bircok calisma olmasina
ragmen (11,12), agri semptomlarini azaltmak icin,
uzaktan takipli postiir ve egzersiz egitiminin kas
iskelet sistemi agrilarina etkisini degerlendiren ca-
isma sayisi sinirhdir (10,13). Caismamizin amaci,
SP’li cocuga sahip annelere verilen egzersiz ve pos-
tur egitiminin kas iskelet sistemi agrilari tizerine
etkisini belirlemektir. Calismanin hipotezi, SP’li ¢o-
cuga sahip annelerin kas iskelet sistemi agrilarinin
egzersiz ve postir egitimi ile azaltilabilecegidir.
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YONTEM

Bu calisma randomize kontrollii tek kor bir calisma-
dir. Calisma istanbul Okan Universitesi Etik kurulu-
nun 08.05.2019 tarih ve 108 sayili izni ile yapildi.
Calisma, istanbul Universitesi - Cerrahpasa, Saglik
Bilimleri Fakdltesi Fizyoterapi ve Rehabilitasyon
Anabilim Dalrnda yiritildi. Calisma Sisli bélge-
sinde bulunan rehabilitasyon merkezinde tedavileri
strdirilen SP’li cocuga sahip annelerle, Haziran -
Eylul 2020 tarihleri arasinda gerceklestirildi. Calis-
maya baslamadan énce Helsinki bildirgesine gére
hazirlanmis goniilli onam formu annelere imzala-
tildr.

Orneklem Biyiikliigii

Katilimcr sayisini belirlemek amaciyla PS paket
(Version 3.0) kullanildi. Buna gore Gérsel Analog
Skalasi (GAS) skorunda 2 puanlik standart sapma
ve a=0,05 anlamlilik diizeyinde, 2 puanlik gruplar
arasi farki (14) belirleme giiciiniin %95 olabilmesi
icin her gruba 27 birey alinmasi gerektigi hesaplan-
di. Tahmini %710’luk olasi kayiplar g6z éniine alina-
rak her gruba 30’ar birey olmak iizere toplam en az
60 bireyin alinmasi uygun gorildu. Calismanin akis
diyagrami Sekil 1°de gosterildi.

Katilimcilar
Dabhil edilme kriterleri:

« Kaba Motor Fonksiyon Siniflama Sistemi (KMF-
SS'ye) (15) gore herhangi bir seviyede SP’li cocuga
sahip olmak

« Tam zamanli bakim verenin cocugun annesi olmak
+ 18- 55 yas araliginda olmak
« Akilli telefon kullaniyor olmak

+ Viicut bélgelerinden en az birinde en az 3/10 agni
semptomu olmasi

« En fazla 4 cocuga sahip olmak

« Sozlii ve yazili olarak Tiirkce iletisim kurabiliyor
olmak

KMFSS SP’li cocuklar icin gelistirilmistir ve bes
seviye icerir. Seviyeler; fonksiyonel kisitlilik ve kul-
lanilan yirtime yardimcisi (yuriteg, koltuk degnegi
veya bastonlar veya tekerlekli sandalye) ile belir-
lenir (15). Seviye 1: Bagimsiz yiirtiyebiliyor. Motor
becerilerinde sinirlama mevcut. Seviye 2: Yardimci
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Uygunlugu degerlendirilen
(n=372)

Harig tutulan (n=312)
+ Dahil edilme kriterlerini
karsilamayan (n=178)
« Gonulld olmayan (n=134)

v

Randomize edilen
(n=60)

+

Kontrol grubuna atanan (n=30)

ilk Degerlendirme
A

Uzaktan takip

Egitim grubuna atanan (n=30)

Caligmadan ayrilan (n=0)

Calismadan ayrilan (n=0)

[ ikinci Degerlendirme J

Analiz edilen {n=30)

Sekil 1. Calismanin akis semasi

cihazi olmadan yiiriiyebiliyor. Seviye 3: Bir yardimci
cihazla yiriyebiliyor. Seviye 4: Hareketleri kisithdir,
kendi baslarina hareket edebilirler ancak bir te-
kerlekli sandalyeye veya destege ihtiyaclari vardir.
Seviye 5: Siddetli hareket kisitlamasi var, yardimci
cihazi birinin kullanmasina ihtiya¢ duyar (16).

Dislanma kriterleri:
« Konjenital kas iskelet sistemi deformitesi olmak

+ Norolojik, ortopedik, romatizmal hastalik tanisi
almis olmak

- Kas iskelet sistemi ile ilgili cerrahi gecirmek

« Her hafta 2 veya daha fazla agn kesici ila¢ kul-
lanmak

+ Annenin son 1 yil icinde postiir veya egzersiz egi-
timi almamis olmasi.

Randomizasyon

Altmis SP’li cocugun (31 kiz, 29 erkek; 1-15 yas)
annesi (23-53 yas) calismaya dahil edildi. Anne-
ler rastgele olarak iki gruptan birine ayrildi: kont-
rol grubu (Grup 1, n=30) ve egitim grubu (Grup 2;
n=30).

Analiz edilen (n=30)

Randomizasyon icerisinde bilgisayardan olusturul-
mus 1 ile 60 arasinda sayilar olacak sekilde kapali
zarflarla yapildi. Katihmcidan es gériinimli zarflar-
dan birini secmesi istendi ve grup dagihmi (1 - 30
arasi Grup 1; 31 - 60 arasi Grup 2) gerceklestirildi.

Degerlendirme Yontemleri

Tum annelerin yasi, egitim durumu; cocugun cinsi-
yeti, cocugun yasli, SP tipi, Sosyo-demografik Veri
Formu’na kaydedildi. Birincil degerlendirme yonte-
mi olarak belirlenen agr siddeti icin Gorsel Analog
Skala (GAS) kullanildi. Daha sonra ikincil 6l¢tim yon-
temlerinden kas iskelet sistemi problemleri Genis-
letilmis Nordik Kas iskelet Sistemi Anketi (GNKISA)
ile degerlendirildi.

GAS, agrinin algilanma siddetini belirlemeye yara-
yan, gecerliligi ve glivenilirligi kanitlanmis bir ska-
ladir (17). Yatay cizgide O mm-hi¢ agr olmadigi
durumu, 100 mm-dayanilmaz agriyi ifade eder. Ki-
silerden istirahat ve aktivite sirasinda hissettikleri
maksimum agri icin cizgi tzerine bir isaret koyma-
lart istendi ve sonuclar cm cinsinden kaydedildi.

Genisletilmis Nordik Kas iskelet Sistemi Anketi
(GNKISA), standardize sorularla genel kas-iskelet
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Sekil 2. Dogru tasima pozisyonu érnegi

yakinmalarinin degerlendirilmesi icin gelistirilmistir
(18). Viicudun haritalandirilarak isaretlenmis belirli
dokuz semptom bélgesindeki (ayaklar-ayak bilekle-
ri, dizler, uyluklar - kalcalar, bilekler-eller, bel, dir-
sekler, sirt, omuzlar, boyun) son 12 ay ve yedi giin-
deki agri sorgulanmaktadir. Calismamizda anketin
Turkce gecerlik ve gtivenilirligi yapiimis versiyonu
kullanildi (19).

Tum degerlendirmeler calismanin basinda ve 6.haf-
ta, grup dagihmina kor, ayni fizyoterapistler tara-
findan yiz yiize gerceklestirildi ve sonuclar kayde-
dildi.

Egitimler ve Takip

Arastirmacilar tarafindan SP’li cocuga sahip anne-
lerin kas iskelet sistemi agrilarina yonelik egzersiz
ve postlr prensiplerine gore egitim plani hazirlandi.
ilk olarak egitim grubundaki annelere (n=30) seans
glinlerine uygun beser kisilik gruplara ayrilarak (6
farkl grup) tek seferde 60 dakika sireyle yiz yiize
egitim verildi. Her gruba tek seans egitim verildi.
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Kontrol grubuna ise herhangi bir girisimde bulu-
nulmadi. Egitim, dnce statik ve dinamik postir ar-
dindan fiziksel egzersizleri iceren iki komponentten
olusmaktayd.

Yiz yize egitimin 30 dakikasinin icerigi; omurga
hakkinda genel bilgiler, omurga sagligini korumanin
6nemi, dlizgiin postiirli saglamanin 6nemi ve statik
ve dinamik postir prensiplerinden olusmaktaydi.
Katilimcilara bu konularda fizyoterapist tarafindan
gorsel ve isitsel komponentleri iceren bir sunum ya-
pild.

Genel egitimin ardindan 30 dakika siireyle omurga
sagligi atdlye calismasi yapildi. Atélye calismasinin
icerigi; ayakta durus postiiri, oturma postird, dog-
ru tasima prensipleri, kas iskelet sistemi agrilarina
yonelik egzersizler, gevseme ve dogru nefes alip
verme tekniklerinden olusmaktaydi. Kas iskelet sis-
temine yonelik egzersizler; 6 hafta sire ile haftada
3 giin, omurgaya yonelik klasik germe, izometrik bel
ve sirt egzersizleri, stabilizasyon calismalari, bel ve
karin kuvvetlendirme egzersizlerinden olugmaktay-
di.

1. hafta; germe egzersizleri ve izometrik egzersizler
yaptirildi. Hastalara, 10 dakika 1sinma sonrasi bel,
kalca ve pelvik kaslara yonelik statik germe egzer-
sizleri uygulatildi. Statik germe egzersizleri; agr si-
nirinda, 2 tekrar ve 30 saniye, izometrik egzersizler
ise 2 set 6 tekrar olacak sekilde yaptirildi.

2. hafta; germe egzersizleri (2 tekrar ve 30 saniye)
ve izometrik egzersizlere (2 set 6 tekrar) ek olarak;
omurga stabilizasyon, bel ve karin kuvvetlendirme
egzersizlerine baslandi. Egzersizler, arka arkaya 5
saniye kasilma seklinde, set aralarinda 30 saniye
ara verilerek 2 set, 6 tekrar olacak sekilde uygula-
tildu.

3.hafta; germe egzersizleri (2 tekrar ve 30 saniye),
izometrik egzersizler (2 set 8 tekrar), stabilizasyon
ve kuvvet egzersizleri (2 set 8 tekrar) uygulatildi.

4. hafta germe egzersizleri (2 tekrar ve 30 saniye),
izometrik egzersizler (2 set 10 tekrar), stabilizasyon
ve kuvvet egzersizleri (2 set 10 tekrar) uygulatildi.

5. hafta germe egzersizleri (2 tekrar ve 30 saniye),
izometrik egzersizler (2 set 12 tekrar), stabilizasyon
ve kuvvet egzersizleri (2 set 12 tekrar) uygulatildi.

Tum egzersizler fizyoterapist esliginde her katilim-



Tablo 1. Katilimcilarin Sosyo-demografik Ozellikleri

Altun G.P, Tahran 0., Okudan B., Azim Rezaei D., Yeldan I.

Grup 1 (n=30)

Grup 2 (n=30) Gruplar Arasi Analiz

Ozellik Say1 (X£SS) (%) Sayi (XSS) (%) P t
Anne Yas (Yil) 40,56+10,53 36,43+7,15 0,204* 1,777
Cocuklarin Yas (Yil) 8,86+3,91 4,40+3,39 0,310* 4,721
Cocuklarin Cinsiyeti

Kiz 17 (%56,66) 14 (%46,66) 0,437**

Erkek 13 (%43,33) 16 (%53,33)
KMFSS (0 - 5) 3,76+1,38 4,10+0,88 0,122* -4,451
SP Tip

Ataksik 3 (%10,00) 1 (%3,33)

Diplejik 2 (%6,66) 0 (%0) 0012+

Hemiplejik 15 (%50,00) 12 (%40,00) ’

Quadriplejik 9 (%30,00) 15 (%50,00)

Hipotonik 1 (%3,33) 2 (%6,66)
Anne Egitim Durumu

ilkokul 1 (%3,33) 3 (%10,00)

Ortaokul 16 (%53,33) 13 (%43,33) 0137+

Lise 7 (%23,33) 2 (%6,66) '

Universite 5 (%16,66) 11 (%36,66)

Yuksek Lisans 1 (%3,33) 1 (%3,33)

*Independent sample t test; **Ki Kare, X: ortalama, SS: Standart Sapma, KMFSS: Kaba Motor Fonksiyon Siniflama Sistemi, SP: Serebral Palsi

ciyla bire-bir yapildi ve her bireyin fiziksel ihtiyacla-
rina 6zel geribildirimlerde bulunuldu.

Ek olarak atélye calismasinda gosterilen egzersizle-
rin unutulmamasi icin katihmcilar, 6 hafta boyunca
telefon destekli hatirlatmalar yapilarak takip edildi.
Her oturumdaki katilimcilarla kendi zaman dilimle-
rine uygun olarak 5-6 kisilik telefon mesaj grubu
olusturuldu ve hafta hafta tim katilimcilarin egzer-
sizleri yapmasi konusunda her giin hatirlatmalar
yapildi, egzersizleri yapmalari icin motive edildi.
Egzersizleri yaptiklarina dair tim katihimcilardan
geri bilgilendirme mesajlar alindi. Statik ve dina-
mik postir prensipleri haftalik olarak hatirlatildi.
Katihmcilarin geri doniislerinden alinan verilerle ¢o-
cuklarini tasima pozisyonunda zorlandiklari bilgisi
edinildi. Dogru tasima pozisyonu, katihimcilara fo-
tograf olarak iletildi (Sekil 2). Tasima pozisyonunun
fotograftaki gibi olduguna emin olmak icin katilim-
cillardan tasima pozisyonunda cekilmis fotograflari
arastirmaciya iletmeleri istendi. Tasima pozisyonu-
nu dogru yapanlara olumlu geri bildirimde bulunul-
du. Yanlis yapanlara nelere dikkat etmeleri gerek-
tigi telefonda konusarak ve kisa mesaj araciligiyla
bildirildi. Bu hatirlatmalarin yani sira katiimcilarin
yaptiklari egzersizleri haftalik iletmeleri istendi.
Ozellikle kas iskelet sistemi agrilarini arttiran ak-

tivitelerle ilgili fotograf ve videolar paylasiimasi
cesaretlendirilerek gerekli modifikasyonlar yapilip
postirle ilgili hatalar diizeltildi. Egitim boyunca
haftada bir kez kisa mesaj aracihigi ile web egitim
materyalini indirmeleri hatirlatildi. Ayrica giivenlik
icin, katiimcilar beklenmeyen bir etki gordiiklerin-
de, kas iskelet sistemi agrilarindaki artis durumla-
rinda arastirmay! yiriten fizyoterapistlerle temasa
gecmeleri konusunda bilgilendirildi, varsa sorularini
sormak icin erismeleri adina e-posta ve telefon nu-
maralari iletildi.

Katilimcilarin egzersiz yapip yapmama durumlari
ayni fizyoterapistler tarafindan kontrol edildi ve
haftalik performanslari 6 hafta sireyle haftada bir
kez kaydedildi.

istatistiksel Analizler

Verilerin kaydi ve tiim istatistiksel analizler IBM
SPSS versiyon 20.0 software (IBM Corp., Armonk,
NY, USA) ile gerceklestirildi. Verilerin normal dagil-
ma uygun olup olmadiklarina Kolmogorov-Smirnov
testi ile karar verildi. Tanimlayici veriler; ortalama,
standart sapma, frekans, minimum ve maksimum
degerler ile ifade edildi. Gruplar arasi cinsiyet, SP
tipi, egitim durumu, agri sikhgi gibi devamli olma-
yan veriler capraz tablo (Ki Kare) ile degerlendirildi.
Veriler normal dagildigi icin gruplar arasi analizler
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Tablo 2. Agri Siddetinin (GAS) Grup Ici ve Gruplar Arasi Karsilagtiriimasi

Grup ici Analiz Egitim Oncesi Egitim Sonrasi EB
Grup 2
» Grup 1 (n=30 Sayi1 (X+SS) (cm Sayi (X+SS) (cm
Olcek p1m=30 0 yi (X£SS) (cm) . y1 (X£SS) (cm) . Grup 1 Grup 2
t p t _ _
pe ¢ pe Grup 1 Grup 2 Grup 1 Grup 2 (n=30)  (n=30)
(n=30) (n=30) (n=30) (n=30)
GAS 0,072 -1,874 0,001 7,485 550+1,25 6,26+1,92 0,071 -1,826 5,80+0,88 3,90+1,29 0,001 6,628 0,24 1,22

GAS: Gorsel Analog Skala, *Paired t test **Independent t test, EB: Etki Buytklugt

independent t test ile; grup ici analizler paired t test
ile gerceklestirildi. GNKiSA'ya ait frekans sonuclari-
nin degisiminin grup ici analizinde McNemar testi,
gruplar arasi analizinde ise Ki Kare testi kullanildi.
istatistiksel anlamlilik degeri olarak p<0.05 kabul
edildi.

SONUGLAR

Rehabilitasyon merkezinde SP’li cocuga sahip 372
bakim veren bulunuyordu. Adaylarin 103’G dahil
edilme kriterlerine uymadigi, 209'u ise hari¢ tu-
tulma kriterleri nedeniyle calismaya dahil edilme-
di. Calismaya davet edilenlerin 312'si calismadan
dislanarak 60 anne ile calismaya bagslandi ve ca-
isma tamamlandi. Katilimcilar tarafindan calisma

sirasinda herhangi bir yan etki bildirilmedi. Tim ka-
tilimcilar egzersizlerini diizenli yaptiklarini bildirdi.

Sosyo-demografik ozelliklerin gruplar arasi karsi-
lastirilmasi Tablo 1°de gosterildi. Annelerin yasi ve
egitim durumu, cocuklarin yasi, cinsiyeti ve cocuk-
larin fonksiyonel seviyesi gruplar arasinda anlamli
farklilik tasimamaktaydi (p>0.05). Ancak ¢ocuklarin
SP tipi gruplar arasinda anlamli farkhlik gosterdi
(p<0.05). SP tipi Grup 1'de; %10 ataksik, %6,66
diplejik, %50 hemiplejik, %30 kuadriplejik ve %3,33
hipotonik olarak dagihm gosterirken; Grup 2'de
%3,33 ataksik, %40 hemiplejik, %50 kuadriplejik ve
%6,66 hipotonik olarak dagilm gosterdi.

Agr siddetine iliskin veriler Tablo 2'de 6zetlendi.

Tablo 3. Viicut Bélgelerine Gore Agri Durumunun (Nordik) Grup ici ve Gruplar Arasi Analizleri

Grup ici Analiz

Bélge b Egitim Oncesi Egitim Oncesi
Grup 1 Grup 2 Grup 1 Grup 2 Grup 1 Grup 2
(n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
B 7 Gil % 43,30 30 43,30 23,30
oyun iin e
y p* 1,000 0,001 0,052 0,001
o 7 Gii % 13,30 13,30 13,30 1,00
muz iin e
p* 1,000 0,001 1.000 0,082
Surt 7 Gid % 33,30 23,30 33,30 6,70
1 un E—
p* 1,000 0,001 0,093 0,001
Dirsek 7 Gil % 13,30 0 13,30 0
irse iin e
p* 1,000 1,000 0,001 0,001
El Bilesi 7 Gi % 6,70 6,70 6,70 6,70
Hegi un T
g p* 1,000 1,000 1,000 1,000
Bel 7 Gi % 63,30 6,70 63,30 10
e iin e
p* 1,000 0,640 0,001 0,001
Kalca 7 Gi % 13,30 0 13,30 0
alca iin _
¢ p* 1,000 1,000 0,001 0,001
Diz 7 Gii % 13,30 3,30 13,30 0
iz 7 Giin e
p* 1,000 1,000 0,001 0,001
% 10 0 10 0
Ayak 7 Giin _
Y p* 1,000 1,000 0,001 0,001
*Ki Kare testi **McNemar testi
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Agri siddeti egitim dncesi degerlendirildiginde Grup
1'de 5,50+1,25; Grup 2'de 6,26+1,92 idi. Gruplar
arasinda anlamli fark gériilmedi (p=0,072).

6 hafta sonra yapilan degerlendirmede egitim son-
rasl, egitim grubunda agri siddetinde anlamh bir
disme gorildu. Egitim sonrasi gruplar arasinda
anlamh fark vardi (p=0,001). Egitim 6ncesi ve son-
rasinda agri siddeti grup ici analiz edildiginde kont-
rol grubunda fark gozlenmezken (p=0,072), egitim
grubunda anlamli fark gézlendi (p=0,001).

Viicut bolgelerine gore agri dagilimi grup ici ve
gruplar arasi analizleri Tablo 3'te 6zetlendi. ilk
degerlendirmede son 7 giin icin en sik agri belir-
tilen bolgeler kontrol grubunda bel (%63,3), boyun
(%43,3) ve sirt (%33,3), egitim grubunda ise boyun
(%30,0), sirt (%23,3) ve omuz (%13,3) idi. Egitim
oncesi bolgelere gore agri dagihmlari omuz, sirt ve
el bilegi bolgelerinde gruplar arasinda homojendi
(p=0,05).

Egitim sonrasinda kontrol grubunda bélgelere gére
7 glnlik agr dagiiminda hi¢ bir degisim gozlem-
lenmezken, egitim grubunda 7 gilinde agri dagi-
minda boyun, omuz ve sirt bélgelerinde anlamli
azalma gorildii (p=0,001).

Egitim sonrasinda bolgelere gore 7 giinlik agri
dagiliminda boyun, omuz ve sirt bélgelerinde kay-
dedilen fark artmistir (p=0,001). Ancak omuz bél-
gesinde azalma gruplar arasinda anlaml degilken
(p=0,081); boyun ve sirt bolgelerindeki azalma egi-
tim sonrasinda gruplar arasi anlamli bir fark idi
(p=0,001). Grup ici analizler incelendiginde kontrol
grubunun son 7 giin icerisinde boyun, omuz ve sirt
bélgelerinin agri dagiliminda istatistiksel anlamli
bir artis gorildi (p=0,001).

TARTISMA

Calismamizda, SP’li cocuga sahip annelere yiiz yiize
postiir ve egzersiz egitimi verilmis ve sonrasin-
da annelerin 6 haftalik uzaktan takibi yapiimistir.
Kontrol grubundaki annelere kiyasla egitim verilen
gruptaki annelerin agr siddetinin ve boyun, omuz
ile sirt bolgelerindeki agrn dagihimlarinin azaldigi
ortaya konmustur.

Literatiirde, bakim verenlerde kas-iskelet sistemi
agrisinin en sik gordldigi bolgelerin bel ve boyun
oldugu belirtilmistir (20). Bel ve boyun bdlgelerinde
agri prevelansinin daha fazla olmasi uzun yillar bo-

Altun G.P, Tahran 0., Okudan B., Azim Rezaei D., Yeldan I.

yunca, genellikle ergonomik olmayan pozisyonlarda
cocugun kaldirimasi, tasinmasi ve egzersizlerinin
yaptirilmasi ile gorilen yavas ve asir yiklenme-
den kaynaklandigi belirtilmistir (4,20). Calismamiza
dahil edilen katihmcilarda literatiirle uyumlu olarak
agrinin en sik gorildigu bolge bel ve boyun olarak
bulunmustur. Ancak calismamizdaki gruplarda ag-
rinin en sik gorildiugu bolge kontrol grubunda bel
bolgesi iken egitim grubunda boyun bdlgesi olarak
saptanmistir. Bu durum randomizasyonun dogasin-
dan kaynaklanabilir.

SP’li cocuga sahip annelerdeki kas iskelet sistemi
agrisi risk faktorlerinin incelendigi bir calismada,
her seviyede engelli cocuga sahip anne icin pos-
tur egitimlerinin verilmesi gerekliligi vurgulanmis-
tir (21). Calismamizda da her seviyede SP’li cocu-
ga sahip annelere omurgalarindaki yiiklenmeyi ve
kas-iskelet sistemi agrilarini azaltacak biyomeka-
nik prensiplerin 6gretilmesinin 6zellikle agri lizerine
olan iyilestirici etkileri gdsterilmistir.

SP’li cocuga sahip annelere yonelik egitim ve eg-
zersiz girisimleri bakimindan literatir incelendigin-
de genellikle bel agrisina odaklanildigi goriilmekte-
dir. Ahmadizadeh ve ark, (2020) SP’li cocuga sahip
annelerin bel agrisi yénetimi icin egitim ve egzersiz
girisimlerinin etkinligini incelemislerdir. Her sevi-
yeden ve tipten SP’li cocuga sahip annelerin dahil
edildigi calismada, stabilizasyon egzersizleri ile 6z
bakim egitiminin, agri ve yeti yitimi lzerinde bir et-
kisi olmadigi ancak egzersiz ile beraber uygulama-
sinda abdominal kas aktivasyonunu arttirdigi bildi-
rilmistir. Bu calismadaki annelerin SP’li cocuklarinin
cogunun yuriyemedikleri, KMFSS 4 ve 5. seviyede
olmalari ve bu seviyedeki cocuklarin daha fazla ba-
kim faaliyetine ihtiya¢c duyduklari géz éniine alin-
mahdir. Ayrica annelerin verilen egitimi nasil uygu-
ladiklarina dair herhangi bir takip yapiimamistir. Bu
énemli limitasyonlar, sonuclari olumsuz etkilemis
olabilir.

Calismamizda ise egitim oncesinde orta siddet-
te seyreden agri ortalamasi, egitim sonrasinda
hafif siddete gerilemistir (22). Postiir ve egzersiz
grubundaki agri siddeti degisim miktari, minimal
klinik anlaml degisim olan 2 puanin lizerine cika-
rak 2,36+1,73 puan kadar bir gelisme gostermistir
(23). Bu calismadan farkl olarak egitim grubundaki
katilimcilara; bel bélgesinin yani sira tim omurgayi
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ve kas iskelet sistemini kapsayan postiir ve egzersiz
egitimleri verilmistir. Calismamizda stabilizasyon
ve gliclendirme egzersizlerinin yaninda Ahmediza-
seh ve ark'dan farkl olarak verilen germe, gevseme
ve nefes egzersizlerinin agrilarin azaltilmasinda et-
kili oldugu gorusiindeyiz.

Calismamizda, egitim grubundaki annelerin ¢cocuk-
larinin KMFSS seviyeleri Ahmadizadeh ve ark, 'na
kiyasla daha homojendir. Annelerin &gretilenle-
ri uygulayip uygulamadiginin diizenli olarak takip
edilmesi ve kisiye 6zel modifikasyonlar yapilmasi,
ogrendiklerini giinlik yasamlarina adapte etmele-
rini mimkin kilmistir. Bu baglamda egitimde 68-
renilenlerin pekistirilmesi ve uygulamalari yaparken
motivasyonun arttirlmasi amaciyla her katilimcinin
egitim sonrasi uzaktan takibe alinmasinin sonuclari
olumlu y6nde etkiledigi dustinilmuktedir.

Mandiroglu ve ark, (2021) SP’li cocuklarin annele-
rinde agri ve fonksiyonel kapasiteye yonelik egi-
tim ve egzersiz programinin bel agrisina etkisini
arastirmiglardir (24). Her seviyeden SP’li ¢ocuga
sahip annelerde yapilan calismada, egitim ve eg-
zersiz programinin agri siddetini ve fonksiyonel si-
nirhliklar azalttigl ve yasam kalitelerini arttirdigi
bulunmustur. Calismamiza benzer olarak, egzersiz
programi icerisinde giiclendirmeye ek olarak germe
ve gevseme egzersizlerinin verilmesinin iyilesmeye
katkida bulundugu goérisiindeyiz. Bu calismada da
egitim ve egzersiz programina uyumun telefon ile
uzaktan takibinin yapilmasinin, annelerin egitim ve
egzersiz programindan daha iyi yararlanmalarini
sagladigini diistinmekteyiz.

Bel agrili bireylere fizyoterapist tarafindan verilen
Global Postiiral Reediikasyon (GPR) egitiminin so-
nuclarini arastiran calismada standart fizyoterapi
programi alan katilimcilar ile sadece egitim alan-
lar arasinda fark olmadig bulunmustur (25). Ancak
GPR egitimi fizyoterapistlere yonelik pahal bir egi-
timdir. Calismamizda kullanilan postiir ve egzersiz
egitimlerini ise, fizyoterapistler ek bir egitime ihti-
yac duymadan kolaylikla uygulayabilirler.

Cocuk bakimini tstlenen kisilere verilen ergonomi
egitiminin kas iskelet sistemi agr siddeti lizerinde
etkisi olmadigl bulunmustur (26). Yeterli iyilesme
icin calismamizda kullanilan postiir egitimi ve eg-
zersizlerin tcretli cocuk bakim personeline yonelik
olarak verildiginde, sonuclarda olumlu fark yarata-

76 TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(1)

cagini distinmekteyiz. Bu popiilasyonda da postiir
ve egzersiz egitiminin ve takibinin etkinligi izerinde
yapilacak arastirmalara ihtiyag vardir.

Calismamizin bazi limitasyonlari bulunmaktadir.
ilki, egitim grubu ile kontrol grubundaki annelerin
cocuklarinin SP tiplerinin homojen dagilim goster-
memesidir. ikincisi, calismamizda obfektif deger-
lendirme yontemlerinin kullanilamamasidir. Son
olarak, her iki grup arasinda agri lokalizasyonu agi-
sindan fark olmasinin ise randomizasyondan kay-
naklandigi diistintiimektedir.

Cahismamizin sonucuna gore, SP’li cocuga sahip
annelere verilen yliz yiize postiir ve egzersiz egiti-
minin uzaktan takiple sirdirtilmesi kas iskelet sis-
temi agri siddetini ve dagihmini azaltmaya katki
saglamaktadir. Gelecekte, cocuklarinin SP tipi ben-
zer olan annelerle daha genis drneklem sayisiyla,
objektif sonug dlctimleri kullanilarak, uzun sire ta-
kiple yapilacak calismalara ihtiyag vardir.

Destekleyen Kurulus: Calisma icin herhangi bir fi-
nansal destek alinmamistir.
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INVESTIGATION OF PHYSICAL FITNESS AND
GROSS MOTOR CAPACITY IN CHILDREN WITH
NEUROFIBROMATOSIS TYPE 1

ORIGINAL ARTICLE

ABSTRACT

Purpose: To assess physical fitness, gross motor capacity, their relationship in children with
neurofibromatosis type 1 (NF1).

Methods: Children with NF1 (n=40, age 6-17, mean 9.70+3.8 years) and typically developing
children (TDC) (n= 28, age 5.5-17.5, mean 11.35+3.0 years) were evaluated by the six-minute
walking test, sit-up test, sit-and-reach test, flamingo balance test and body mass index. Gross
motor capacity was assessed with the Gross Motor Function Measure-88 D and E subdimensions.

Results: Physical fitness and gross motor capacity (Body Mass Index (BMI) (p=0.007),
cardiorespiratory fitness (p=0.001), muscle strength and endurance (p=0.028), flexibility (p=0.011),
balance (p=0.031) and items of gross motor capacity: dimensions D (p=0.020 and E (p=0.001) of
the GMFM-88) differed significantly between NF1 and TDC. Physical fitness parameters positively
correlated with the gross motor capacity to a fair to moderate degree in children with NF1 (r=0.42-
0.71; p=0.002 - p=0.001).

Conclusion: Physical fitness and gross motor capacity are correlated and both are impaired in
children with NF1. Exercise programs aiming to increase these functions can be recommended:
therefore, areas of intervention can be defined from tests described in this study.

Keywords: Neurofibromatosis, Physical Fitness, Physiotherapy

NOROFIBROMATOZIS TiP 1 TANILI COCUKLARDA
KABA MOTOR KAPASITE VE FiZiKSEL UYGUNLUGUN
iNCELENMESI

ARASTIRMA MAKALESI

0z
Amag: Calismanin amaci Nérofibramatozis Tip 1 (NF1) tanili cocuklarda kaba motor kapasite, ve
fiziksel uygunlugu ve birbirleri arasindaki iliskiyi degerlendirmektir.

Yontem: NF1'li cocuklar (n=40, yas 6-17, ortalama 9,70+3.8 yil) ve tipik gelisen cocuklar (TGC) (n=
28, yas 5,5-17,5, ortalama 11,35+3,0 yil) alti dakikalik yiirime testi, mekik testi, otur-uzan testi,
flamingo denge testi ile degerlendirildi ve viicut kitle indeksi hesaplandi. Kaba motor fonksiyon,
Kaba Motor Fonksiyon Ol¢iitii-88 D ve E alt boyutlari ile degerlendirildi.

Sonuglar: Fiziksel uygunluk ve kaba motor kapasite (VKi (p=0,007), kardiyorespiratuar uygunluk
(p=0,001), kas kuvveti ve enduransi (p=0,028), esneklik (p=0,011), denge (p=0,031) ve kaba motor
kapasite: Kaba Motor Fonksiyon Olciitii-88 D (p=0,020) ve E (p=0,001) alt boyutlari) NF1 ve TDC
arasinda anlamli farklilik gosterdi. Fiziksel uygunluk parametreleri, NF1'li cocuklarda kaba motor
kapasitesi ile orta derecede pozitif korelasyon gésterdi (r=0,42-0,71; p=0,002- p=0,001).

Tartisma: NF1 tanili cocuklarda fiziksel uygunluk ve motor kapasite etkilenmistir ve birbirleri
ile pozitif yonde iliskilidirler. Etkilenen fonksiyonlari (fiziksel uygunluk ve kaba motor fonsiyon)
arttirmaya yonelik esneklik, denge, kas kuvveti ve enduransi ve kardiyorespiratuvar uygunlugu
iceren egzersiz programlari onerilebilir. Sonug olarak; NF Tip-1 tanili cacuklara yonelik fizyoterapi
ve rehabilitasyon miidahale alanlari calismamizda tanimlanmis testler ile belirlenebilir.

Anahtar Kelimeler: Norofibramatozis Tip 1, Fiziksel Uygunluk, Fizyoterapi.
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INTRODUCTION

Neurofibromatosis type 1 (NF1) is a common ge-
netic disease affecting 1/3000-3500 individuals
(1). Its major diagnostic criteria are hyperpigment-
ed spots, neurofibromas, Lisch nodules, bone le-
sions, optic pathway gliomas, and the presence of
a family history (2). Although not included among
diagnostic features, cognitive, behavioral, and neu-
romotor issues are frequently associated with NF1
(3, 4). Motor problems have been described in the
areas of strength, balance and coordination, lead-
ing to difficulties in controlling voluntary move-
ments and limiting physical activity (PA) (3).

Muscle tone, muscle strength and balance play an
important role in the control of voluntary move-
ment (4). Motor problems seen in children with NF1
include muscle weakness, balance and coordination
disorders. All these problems cause difficulties in
controlling voluntary movements in children with
NF1 (3). The repetition of purposeful movements
according to motor learning principles enables the
development of skills and participation (5). As a re-
sult, problems experienced in voluntary and repet-
itive movements in children with motor problems
such as balance problems, weak muscle strength,
balance and coordination disorders cause activity
and participation limitations (6,7).

Physical activity is defined as any body movement
using skeletal muscles that results in energy expen-
diture (8). Physical fitness (PF), on the other hand,
is generally defined as the ability of a person to
feel good physically, physiologically, and psycho-
logically, without excessive fatigue and to achieve
daily activities (9). It also affects the intensity and
duration of children’s PA participation (8). It has
been stated that the ability to perform activities
and participation in children with disabilities has
a mutual relationship between motor capacity and
PA. Muscle strength and endurance, as well as car-
diovascular endurance, were evaluated in children
with NF1 in comparison to typically developing
children and adults (10,11). However, there is no
evidence-based information in the current liter-
ature regarding the relationship between PF and
motor capacity, specifically for the characteristics
of children with NF1. Differentiating from the stud-
ies on PF in children with NF1, our current study
evaluated the relationship between PF and motor
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capacity, and compared PF and motor capacity
with those of typically developing children.

The aim of this study is to evaluate the relationship
between PF and motor capacity in children with
NF1 in terms of cardiovascular endurance, muscle
strength, muscle endurance, flexibility, balance and
gross motor function, and also to compare it with
children with typical development.

METHODS
Participants

Forty children with NF1 (20 male, 20 female, aged
6-17 years) diagnosed according to the NIH clini-
cal diagnostic criteria for NF1 and 28 typically de-
veloping children (TDC) (14 male, 14 female, aged
5,5-17,5 years) participated to the study (12). Pa-
tients were being followed-up in Hacettepe Faculty
of Physical Therapy and Rehabilitation Division of
Cerebral Palsy and Pediatric Rehabilitation and the
Department of Paediatric Neurology of Hacettepe
University Hospital. Children were assessed during
routine control and randomly recruited to study.
TDC were randomly recruited from NF1 patients’
siblings of closest age or from healthy volunteers.
Inclusion criteria were being aged between 5-18
years. Exclusion criteria were the presence of any
concurrent disease, impairment in hearing, vision,
or cognition, orthopedic problems and participation
in elite-level sport activities (Figure 1). Informed
consent was obtained from children and their par-
ents. The study was approved by the Non-Inter-
ventional Clinical Research Ethics Committee of
Hacettepe University (Approval Date: 02.01.2018

Selection of groups
Children with NF1
N= 45
Typically developing children
N=30

Excluded
n=5
-declined to participate (n=3)
-lack of cooperation to the tests (n=1)
-orthopedic problems (fracture) (n=1)

Excluded
n=2
-children performing elite level
sport activities (n=2)

Typically developing children

Children with NF1
n=28

n=40

Figure 1. Flow diagram
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and Approval Number: GO: 17/935). Evaluations
were made between 04.01.2018 and 05.10.2018.
The Helsinki Declaration Principles were followed
during the study process.

Measurements
Health-Related Physical Fitness

Body composition: Body mass index (BMI) calculat-
ed as weight (kilograms)/height2 (m2) was used to
reflect body composition (13).

Cardiovascular endurance (Six-minute walking
test, SMWT): This test measures the distance (m)
covered in 6 minutes by applying submaximal car-
diovascular exercise capacity and indirectly shows
PF. It is valid and reliable in the pediatric popula-
tion. The test was applied by a physiotherapist in
a 30-meter corridor according to the recommen-
dations of the American Thoracic Society. Partici-
pants were instructed to walk (not run) the longest
distance as fast as possible for 6 minutes. All par-
ticipants received standard encouragement (‘you
are doing well’) and an announcement of time (‘last
one minute’). Transcutaneous oxygen saturation
was measured and heart rate was recorded before
and immediately after the SMWT using a finger
pulse oximeter (14).

Muscular strength and endurance (sit-up test): The
child lies on a mat in a supine position, hands locked
on the nape, sole of the feet on the mat and knees
bent at 90°. The number of sit-ups performed in 30
seconds is recorded (15).

Flexibility (sit-and-reach test): The child sits on a
mat where a standard box and a scale are placed,
and bends forward three times with knees extend-
ed. The most distant point reached with fingertips
is determined (16).

Performance Related Physical Fitness

Balance (Flamingo balance test): This test mea-
sures the ability to maintain balance on one leg
(17). On a standard test board, subjects are asked
to lift one foot, bend the knee backward and grip
their foot with their hand on the same side. Sup-
port from the physiotherapist is allowed initially to
reach the balance position. The posture is main-
tained as long as possible and up to one minute.
Both legs are evaluated and the longest time (sec-
onds) is recorded (17).
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Gross Motor Capacity

Gross Motor Function Measurement (GMFM-88):
GMFM-88 is a standardized functional assessment
tool frequently used by physical therapists to assess
the achievements and limitations of gross motor
function of children with cerebral palsy. It is sensi-
tive to changes in motor functioning. Five-year-old
children with normal motor abilities can accom-
plish all items (18). The dimensions D (standing)
and E (walking, running and jumping) of GMFM-88
were applied because all our subjects in the study
being ambulatory, only the dimensions containing
advanced motor skills would be informative.

Procedure

All children who participated in the study were
tested by a pediatric physiotherapist blinded to the
child’s diagnosis. The child’s tests were complet-
ed in one day. The methods used to determine PF
are known as valid and reliable in the pediatric age

group.
Statistical analysis

The distribution of the data was checked for nor-
mality by the Kolmogorov-Smirnov test and some
measurements were found to differ from the nor-
mal distribution. The “p” value was determined as
0.05. In the power analysis, the error level of a: 0.05
was determined with 80% power and the sample
size was determined. Mean and standard deviation
were calculated for parametric data (age). Median
and minimum-maximum range were calculated for
non-parametric data (body composition, cardiore-
spiratory fitness, muscular strength and endurance,
flexibility, balance and gross motor capacity). Mann
Whitney-U test was used to compare the results
of PF and gross motor capacity in NF1 and TDC.
Spearman’s correlation test was used to assess the
relation between PF and dimensions D and E of the
GMFM-88. The correlation coefficient was graded
as: 0.10-0.30 weak (positive/negative), r = 0.30-
0.70 moderate (positive/negative), r = 0.70-1.00
strong (positive/negative) correlation (19). p<0.05
was accepted as statistical significance. Statistics
were done using Statistical Package for Social Sci-
ences, version 20.0 (SPSS, Chicago, IL, USA).

RESULTS

The mean ages of the NF1 (9.7+3.8 years) and TDC
(11.3+3.0 years) were not different statistically.



Table 1. Characteristics of children with NF1 and TDC
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NF1 (n=40) TDC (n=28)
Age (year) 9.7+3.8 11.3+3.0
Gender Toso . hso . “haes.  Twszs
Height (cm) 131.33+21.23 142.26+18.67
Weight (kg) 32.09+14.39 42.70+17.84
BMI (kg/m?) 32.09+14.39 42.70+17.84

NF1: Neurofibromatosis type 1; TDC: Typically developing children; cm: centimeter, BMI: Body Mass Index kg: kilogram.

Table 2. Comparison of Physical Fitness and Gross Motor Capacity Between NF1 and TDC

Physical Fitness NF1 (n=40) TDC (n=28) Mann Whitney U test
Components Median Range Median Range z p
Body composition

Height (cm) 131.50 84-172 116.50 114-118 -2.756 0.006*
Weight (kg) 28 16-63 40.50 18-93 -3.036 0.002*
BMI (kg/m?) 17.25 11.11-24.65 19.21 13.85-29.48 -2.685 0.007*
Cardiorespiratory fitness

SMWT (m) 506 313-787 606 450-728 -4.001 0.0071**
Muscular strength and endurance

Sit-ups (reps) 13 0-26 18 0-28 -2.203 0.028*
Flexibility

Sit and reach test (cm) 12 0-18.50 7.50 0-15.50 -2.557 0.011*
Balance

Flamingo balance test (sec) 5.31 0-60 8.33 2.76-60 -2.151 0.031*
Gross motor capacity

g’;i';“é'i'rﬁ; dimension D 84.5 69-100 96 92-100 2323 0.020*
GMFM-88 dimension E 80.5 61-100 97 94-100 3361 0.001**

(walking, running, jumping)

cm: centimeter, BMI: Body Mass Index; GMFM: Gross Motor Function Measurement; kg: kilogram; m: meter; NF1: Neurofibromatosis type 1; reps: repetitions;
SMWT: Six Minutes Walking Test; sec: second; TDC: Typically developing children; *p<0.05; **p<0.001.

Table 3. Correlation Coefficients Between Gross Motor Capacity and Physical Fitness Measures in Children With NF1 and

TDC
NF1 TDC
GMFM-88 GMFM-88 GMFM-88 GMFM-88
Physical Fitness dimension D dimension E dimension D dimension E
Components (standing) (wall.(lng, running, (standing) (wall.(lng, running,
jumping) jumping)
Body composition
BMI (kg/m?) 0.32 0.26 -0.11 0.33
Cardiorespiratory fitness
SMWT (m) 0.42** 0.54** 0.25 0.20
Muscle strength and endurance
Sit-ups (reps) 0.65** 0.71** 0.29 0.49**
Flexibility
Sit and reach test (cm) -0.18 -0.01 0.32 0.30
Balance
Flamingo balance test (sec) 0.45** 0.65** 0.27 0.41*

cm: centimeter, BMI: Body Mass Index; GMFM: Gross Motor Function Measurement; kg: kilogram; m: meter; NF1: Neurofibromatosis type 1; reps: repetitions;
SMWT: Six Minutes Walking Test; TDC: Typically developing children *p<0.05; **p<0.01
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Characteristics of children with NF1 and TDC were
given in Table 1. All tests of PF: BMI, cardiorespi-
ratory fitness, muscle strength and endurance, flex-
ibility, balance and items of gross motor capacity:
dimensions D and E of the GMFM-88 yielded sig-
nificantly different results between NF1 and TDC
(p<0.05) (Table 2).

In the NF1 group, gross motor capacity correlated
with cardiovascular endurance, muscular strength
and endurance and balance. The correlations were
positively moderate degree (r: 0.42-0.71) (p=0.002-
p=0.001). Gross motor capacity did not correlate
with BMI and flexibility. In TDC, gross motor ca-
pacity correlated with muscular strength and en-
durance and with balance (r: 0.41-0.49), but not
with BMI, flexibility and cardiovascular endurance
(p=0.002) (Table 3).

DISCUSSION

In this study we observed children with NF1 had
lower PF and gross motor function than TDC and

these two measurements were positively correlat-
ed.

Physical fitness comprises health-related fitness
(HRF) and performance-related fitness (PRF),
a classification equally applicable to children.
Health-related fitness includes body composition,
cardiovascular endurance, strength and endurance,
and flexibility, as evaluated in this study (20). We
found that children with NF1 were limited in all of
these aspects compared to TDC.

Cardiovascular endurance measured using the
6MWT in the current study was lower than TDC.
When impaired as in cerebral palsy, cardiovascu-
lar endurance can affect gross motor capacity but
such a relation has not been studied in healthy chil-
dren (21, 22). In general, cardiovascular endurance
is related to gross motor capacity and can be im-
paired in children with developmental coordination
disorder (23). It had not been studied in NF1 be-
fore, and might be one of the factors underlying
the coordination problems experienced by some
children with NF1.

Performance-related fitness involves balance, pow-
er, agility, coordination, speed and reaction time
(20). Regarding PRF, children with NF1 differ from
their unaffected siblings by lower jumping power
and force (24). Souza et al. reported maximal vol-
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untary muscle force was reduced in a group of pe-
diatric and adult NF1 patients and attributed it to
genetic and neurological abnormality or to altered
calcium metabolism (25). Johnson et al. examined
the strength of lower extremities and the relation-
ship between isometric strength and functional ac-
tivities in 28 children with NF1 and 48 TDC; they
found less force production in hip extensor muscles
(10). Ground reaction force in hopping and jump-
ing and force in knee extensors were inter-relat-
ed in the NF1 group. The authors of these studies
deduced decreased muscle strength could result
in reduced PF. In fact, physical capacity in vari-
ous neuromuscular diseases is limited by factors
such as low muscle strength, low endurance, high
submaximal oxygen demand or low maximal heart
rate rather than muscle function (26). We evaluat-
ed balance within the framework of PRF and found
they were significantly limited in NF1 compared to
TDC. This has been studied by Johnson et al who
observed poorer postural control on single leg
standing test in 5-18-year-old children with NF1
compared to TDC, suggesting a possible effect on
their gross motor performance and proposed add-
ing balance tests into the motor examination (27).
The method and results of our study are compara-
ble with this study.

Gross motor capacity was also lower in children
with NF1 than TDC. Soucy et al. reported motor
delay in 68% of children <8 years old with NF1
using a parental evaluation scale (28). Others re-
ported low scores in gross motor function areas
such as walking backward, walking in a straight
line, kicking the ball, running, standing and jump-
ing in 21-30-month-old children with NF1 using the
Bayley Scales of Infant Development-II (BSID-II9,
and attributed these findings to muscle weakness
and decreased muscle tone (29). The Bruininks-Os-
eretsky Test of Motor Proficiency (BOT 2) demon-
strated a lower motor profile in children with NF1
aged 4-15 years compared to norms based on
age and gender: significant differences existed in
strength, balance, running speed and agility sub-
scores (30). Another study using BOT 2 and gait
analysis with GAITRite electronic instrumented
walkway showed motor and gait impairments in
7-17-year-old children with NF1, particularly in ve-
locity, cadence, stride length, single support, double
support and step time. This walking pattern was



directed at maintaining balance at the expense of
velocity (30). We consider balance might affect mo-
tor capacity because the dimensions D and E of
the GMFM-88 applied in our study contain items
similar to Bayley Scales of Infant Development
(BSID-II) and the BOT 2 such as standing on one
leg, jumping on one leg, jumping down the step,
running, kicking the ball (29,30). The correlation be-
tween PF components and gross motor capacity in
our patient group indicates these advanced motor
skills are affected by muscle weakness, decreased
muscle tone and loss of coordination.

Also, the correlation shown between these two
measurements suggested an interaction between
fitness and gross motor capacity, and that they
could be limited by each other.

This study has a number of strengths. First, chil-
dren were evaluated in terms of both physical fit-
ness and motor function and compared with TDC.
Second, results points to the right exercise choic-
es for better intervention in children with NF1
may improve physical fitness. The first limitation
of this study was physical activity levels could be
measured by an accelerometer for both groups for
more objective results. The second was reaching
an efficient number of children with NF type 1. This
situation prevented us from performing further
statistical analysis such as regression analysis.

Knowing the level of PF in children with develop-
mental problems helps to create an efficient train-
ing program (31). We think that in order to support
children with NF1, physical therapists should focus
on a PF training program combined with gross
motor function. Children with NF1 are frequently
referred to special education programs because
of well-known attention and learning problems.
According to our results, these children may also
need physiotherapy programs to improve their
gross motor capacity and PF. Besides clinical sig-
nificance, motor limitations may affect the social
life, play and sports activities of these children. An-
other point of clinical interest would be an inves-
tigation of the effect of such intervention on the
incidence or severity of osteoporosis and scoliosis,
other frequent problems in NF1.

CONCLUSION

Children with NF1 participate less to perfor-
mance-based activities, preferring sedentary activ-

Cankaya 0., Sel S.A.., Giirler G., Altunbiiker H., Kerem Giinel M.

ities. In children with NF1 the muscle strength and
balance required for PF and total motor capacity
may be suboptimal. This observation has clinical
implications, particularly for the success of habil-
itation efforts in children with NF1. The relation
between PF, in particular, cardiorespiratory fitness
and gross motor capacity in NF1 may suggest tar-
gets for interventions, assist physiotherapists and
researchers in the planning of exercise training
programs. Testing for these functions as part of
the routine management of this disorder may also
help to draw the attention of parents to the motor
development of the child with NF1. Fitness contrib-
utes to physical, physiological and psychological
well-being.
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AN EARLY-EXERCISE-RELATED ADVERSE REACTION
FOLLOWING PLATELET-RICH PLASMA THERAPY: A
CASE REPORT

CASE REPORT

ABSTRACT

Purpose: Platelet Rich Plasma (PRP) is a well-established autologous therapy with several
indications in the musculoskeletal spectrum with a few reported complications. PRP pathophysiologic
mechanism remains unclear so cause-effect relationships are difficult to be established. To our
knowledge, acute inflammatory reactions associated with intra-articular PRP injection have never
been reported. We herein present a rare case of adverse reaction in a patient who exercised after
only 16 hours from PRP therapy.

Methods: She was admitted to hospital with sensation of fever, pain and inflammation of the knee
8 hours after the training session and 24 hours after last PRP injection.

Results: Laboratory studies did not reveal any infection sign. Once the clinical picture was
resolved, the patient was able to resume previous activity level.

Conclusion: In this case, early exercise-related adverse reaction following PRP therapy may have
played a role via mediating stimulus as a causative factor.

Key Words: Growth factor, Adverse Effect, Knee joint, Exercise.

TROMBOSITTEN ZENGiIN PLAZMA TEDAVISINi
TAKIBEN ERKEN EGZERSIZLE iLiSKiLi YAN ETKi:
VAKA RAPORU

VAKA RAPORU

0z

Amag: Trombositten Zengin Plazma Tedavisi (PRP), bildirilen birkag¢ komplikasyonla birlikte
kas-iskelet sistemi spektrumunda cesitli endikasyonlari olan kokli bir otolog tedavidir. PRP'nin
patofizyolojik mekanizmasi belirsizligini korumaktadir, bu nedenle neden-sonug iliskilerinin
kurulmasi zordur. Bildigimiz kadariyla, eklem ici PRP enjeksiyonu ile iliskili akut inflamatuar
reaksiyonlar hic bildirilmemistir. Bu calismada PRP tedavisinden sadece 16 saat sonra egzersiz
yapan bir hastada nadir gértilen bir advers reaksiyon vakasi sunulmaktadir.

Yontem: Egitim seansindan 8 saat sonra ve son PRP enjeksiyonundan 24 saat sonra ates, agri ve
dizde iltihaplanma hissi ile hastaneye basvurdu.

Sonuclar: Laboratuvar calismalari herhangi bir enfeksiyon belirtisi gostermedi. Klinik tablo
diizeldiginde, hasta onceki aktivite seviyesine devam edebildi.

Tartisma: Bu durumda, erken bir egzersiz aracili uyaran nedensel bir faktér olarak rol oynamis
olabilir. PRP tedavisini takiben erken egzersizle iliskili advers reaksiyon, uyarana aracilik etme
yoluyla nedensel bir faktér olarak rol oynamis olabilir.

Anahtar Kelimeler: Buyime faktort, Yan Etki, Diz Eklemi, Egzersiz

o=



An Early-Exercise-Related Adverse Reaction Following Platelet-Rich Plasma Therapy: A Case Report

INTRODUCTION

Platelet Rich Plasma (PRP) has been used for dif-
ferent purposes in orthopedics, both in conserva-
tive and invasive proposals in the management of
cartilage, tendon, or muscle injuries, with positive
outcomes (1). Evidence for its effectiveness has
been related to a specific indication and highly
dependent to managing protocols. This same ev-
idence highlights PRP as a decidedly safe therapy
due to its autologous nature, even in cancer pa-
tients (2). However, despite encouraging clinical
and functional reports, the safety of this approach
has been occasionally questioned in surgical con-
texts, where several variables are known to play a
role beyond PRP product (3). Less invasive proce-
dures performed on patellar tendon can promote
various forms of adverse reaction (4,5). Classical
undesirable effects related to PRP administration
include those involving infiltration, such as local in-
fections, nerve damage, pain around the injection
site, and tissue damage. Scarce literature has been
published on the adverse effects of autologous PRP,
and it has been mostly related with the procedure
rather than PRP component itself (3). In addition,
to our knowledge adverse reactions derived from
intra-articular PRP injection followed by early exer-
cise stimulus have never been described.

CASE REPORT

A 47-year-old Caucasian female with a 6 week-his-
tory of right knee pain was selected for PRP in-
traarticular injection. There were no records of pre-
vious or present systemic illnesses. She worked as
a bank manager and practiced yoga on daily basis
three times a week for a total of 4.5 hours. Her
right knee was painful and experienced snapping
and temporary locking following a twisting move-
ment during yoga practice. The patient presented
to our facilities with medial knee pain -7 out of
10 on a Numeric Rating Pain Scale (NPRS) (0, no
pain; 10, maximal pain) (6), and limited range of
motion (ROM). Manual muscle testing, based on
Kendall et al, (7) revealed slight weakness of the
quadriceps femoris and hamstring muscles on the
involved side probably due to slight inhibition, with
a rating of 4-/5 on the right versus 5/5 on the left.
Physical examination revealed focal swelling and
medial joint line tenderness, and McMurray/Apley
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Grind test provoked pain with external rotation.
Subsequent Magnetic Resonance Imaging (MRI)
of the knee demonstrated myxoid degeneration of
the posterior horn of the medial meniscus with no
clear signs of rupture. Based upon the clinical ex-
amination and after imaging confirmation, she was
proposed to undergo PRP injection series to treat
the meniscal injury.

A 45 mL peripheral whole blood was withdrawn
from the patient antecubital vein and collected
on 5 mL tubes containing 3.8% (w/v) trisodium
citrate, and then centrifuged in the gravitational
platelet separation system (Auxilab, Nahita Blue,
FugelabGB10, Navarra, Spain). With the patient in
supine and her knee bent to 90° using an infrapa-
tellar and percutaneous approaches the knee was
injected. After careful disinfection using povidone-
iodine, the intraarticular injection of 6 mL of PRP
(with no red or white blood cells) was adminis-
tered. Additional 1.5 mL of PRP were periarticular-
ily administered in loco dolenti, at the body and/
or horn and according to previously described ap-
proaches (8). All injections were performed under
ultrasound-guidance and no local anesthetic was
employed. The whole procedure was uneventful.
Patient was instructed to rest from all sporting ac-
tivity during 48 hours and to locally apply ice along
with lower limb elevation.

A PRP injection regime consisting of 3 PRP appli-
cations separated by 1 week between infiltrations
was conducted. Pain and neuromuscular inhibition
had already normalized right before the third and
last injection series, with a rating of 0/10 on NPRS
and 5/5 on Kendall’s scale, respectively. Howev-
er, twenty-four hours after last PRP injection the
patient referred sensation of fever, pain (NPRS
9/10) and a positive right knee ballottement test
with local increase of temperature. She described
a moderate workout session around 16 hours after
the last injection, which may have altered the rec-
ommended 48-hour resting period. The reported
session consisted of aerobic exercise series (bike),
and yoga postures combined with breathing tech-
niques. Details are summarized in Table 1.

She was admitted to hospital with the symptoms
referred and a fever of 39°C. The knee was aspi-
rated with a return of 20 mL of dark, cloudy sy-
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Table 2. Workout Completed Right After The Third PRP-Injection.

Practice Description Position Duration
Aerobic Exercise Stationary bikin Sitting on a 3 rounds of 15 minutes each,
- Warm Up y g bike 60W
Balasana - Child’s pose Kneeling g roynds of 30s e;ch, with a
-minute rest period
. L Dynamic 5 rounds of 30s each, with a
Marjaryasana/Bitilasana - Cat/Cow poses Quadruped 2-minute rest period
Bipedal 5 rounds of 30s each, with a
Uttanasana - Rag Doll pose Stance 2-minute rest period
Baddha Konasana - Seated cobblers pose Sitting > roynds of 30s egch, with a
2-minute rest period
Paschimottanasana - Seated forward fold Sitting g roynds of 305 e;ch, with a
. -minute rest period
Yoga Practice -
Viparita Karani - Legs up the wall pose Supine 5 rounds of 30s each, with a
p g 2-minute rest period
. Bipedal 5 rounds of 30s each, with a
Tadasana - Mountain pose : .
Stance 2-minute rest period
Sitting, 5 rounds of 30s each, with a
Nauksana - Boat pose : .
balance 2-minute rest period

Bananasana - Banana pose

5 rounds of 30s each, with a

Supine, lateral 2-minute rest period

Unipedal 5 rounds of 30s each, with a
Vrksasana - Tree pose - .
Stance 2-minute rest period
Meditation Dhyana and Pranayama - deep breathing for Sitting 15 minutes each

anxiety/rajasic depression

novial fluid with low viscosity. She was then hos-
pitalized to rule out iatrogenic septic arthritis, or
inflammatory arthritis acutely worsened by early
exercise stimulus, until synovial fluid analysis and
cultures could be performed. Biochemistry study of
synovial liquid showed high level of proteins and
glucose over normal range and Gram stain demon-
strated no organisms” presence. All these findings
were compatible with inflammatory arthritis (Table
2). Five days after being admitted to hospital pa-
tient’s signs and symptoms disappeared and she
was discharged. The patient returned to the hospi-
tal for follow-up assessment 7 days later showing
consistent improvement. Pain only appeared at the

posteromedial aspect beyond 130° of knee flex-
ion and during full squat. A progressive lower limb
balance and strengthening program based on pre-
viously reported proposals was prescribed (9,10),
along with restoration of full yoga activity. She re-
ported complete resolution of her knee symptoms
at her 2-month follow-up Table 2..

This case report was conducted ethically in accor-
dance with the World Medical Association Declara-
tion of Helsinki. The current study was conducted
upon Institutional Ethics Committee approval (n.
1-2020-H). The patient provided verbal and written
consent for participation.

Table 2. Synovial Fluid Characteristics 24 hours and 72 hours after third PRP injection.

Parameter 24 Hours After Injection 72 Hours After Injection
Colour, aspect Dark Cloudy Yellow Light yellow
Red blood cell count 3000 cells/ul 5425 cells/ul
White blood cell count 673(?3 /CTJ:\;/,\TI 1214.2 f?:\%&l
Proteins 3.73 g/dL 3.60 g/dL
Glucose 82.70 mg/dL 70.70 mg/dL
Culture Negative Negative
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DISCUSSION

Adverse events from PRP inoculation are equivalent
to those inherently related to any form of injection,
and may include infection, scar tissue formation,
pain at the injection site, and neurovascular injury
leading to numbness and tingling or ecchymosis at
best. To our knowledge, no robust preclinical nor
clinical studies reporting systemic effects follow-
ing local PRP injections exist in scientific literature.
Uniquely development of antibodies against clot-
ting Factor V leading to life threatening maladies
has been associated to bovine thrombin as activat-
ing substance, rather than PRP product itself (1,2).
PRP complications are also related to the anatom-
ical region being treated or the involved tissue.
Redler et al. questioned the efficacy and safety of
PRP in severe degenerative tendinopathies by pre-
senting a case of a 40-year-old male soccer play-
er who sustained a patellar tendon rupture after
a 4-PRP-injection series. Surgical findings demon-
strated a complete rupture of the patellar tendon,
with severe degenerative changes of the tendon
tissue. However, a clear cause-effect relationship
is not documented as they recognized those severe
degenerative changes themselves might have led
to that rupture. An exuberant inflammatory reac-
tion affecting the same region has been reported
in a type 1 diabetic patient suffering from jumper’s
knee after 1 injection of PRP. These authors ex-
posed a reasonable doubt when using this product
and highlighted the diabetes factor[5]. Regarding
our presented case, no side effects have been re-
ported in the literature following intraarticular in-
jection of PRP in any type of condition. Only signifi-
cant synovitis has been described after subacromial
decompression combined with PRP injection. In this
case the authors admitted that an unequivocal PRP
implication in the development of the hypertrophic
synovitis could not be assumed, as both procedures
were developed during the same surgery time[12].
In our case the patient did not develop an intraar-
ticular inflammatory reaction immediately but 24
hours after the third PRP injection. We hypothesize
that this joint inflammation was probably initiated
by an early exercise program assumed by the pa-
tient in the context of initial phase of GFs release,
whose action was too broad for a recently injected
joint.
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There are multiple factors that may influence the
efficacy of PRP procedures. These include, but are
not limited to centrifugation protocol, platelet con-
centration, white cells inclusion, pH of the injected
product, type of activator employed, total number
of administrations, or ultrasound guidance, being
the subject of much debate. Beyond these param-
eters, a wide variety of post procedure recom-
mendations and rehabilitation interventions have
been proposed, and little consensus exists to date
on when and how to exercise after PRP injection
(1). Important aspects in early post-intervention
requiring validation include the need for immobili-
zation following the injection and the best time to
introduce joint load activities as well as the specific
variables regarding return to play. Most of available
research has been focused on tendinopathies and
include small samples with short-term follow-up
periods (13). Post-injection exercise-based proto-
cols after intraarticular applications are lacking
and should be addressed in future investigations.

Specially in sports medicine where early exer-
cise prescription in vital, the mechanical stimulus
whether associated to physiotherapy or exertion,
plays an important role in cellular differentiation
and tissue repair. Consequently it may act synergi-
cally with the PRP treatment in the healing process
of musculoskeletal tissues (14). A general recom-
mendation of a 48 hours resting period is accept-
ed. In the acute phase patients are recommended
to rest with ice and limb elevation after injection
as well as avoiding NSAIDs for two weeks following
the application[1]. In this case we identified the ab-
sence of resting period after the last infiltration as
the probable cause of inflammatory arthritis. Due
to her initial response the patient became confi-
dent and decided not to rest after the last injection.
When interviewed she wanted to test her knee as
she was starting to feel much better. She did not
wait the time recommended and shortly after 16
hours of PRP application she began her activity of
yoga after 45-minute bike warm-up.

According to its nature, this case report is accom-
panied by several limitations. First, the data herein
presented permit less clinical generalizability than
that provided by case series or randomized stud-
ies with larger sample sizes. Second, since multiple
variables may have influenced the reported clinical



adverse reaction, no cause-effect relationship can
be solidly established as it is hard to distinguish
the amount of contribution of each to the eventual
outcome. Third, our work is also limited by its lack
of objective data (e.g., dynamometry rather than
manual muscle testing) and patient-reported out-
come measures. Finally, inherent limitations such
as danger of over-interpretation, publication bias,
or retrospective design are common to this type
of scientific report and consequently affect to this
paper.

Although a defined complication occurred in this
particular patient, the causality between the ear-
ly-exercise stimulus and the joint reaction cannot
be determined by a single case report. This case
report also cannot determine whether the PRP pro-
cedure itself may have played a role in the reported
reaction. Further studies are required to answer all
of these questions. PRP is a well-established autol-
ogous therapy with several indications in the mus-
culoskeletal spectrum with a few reported compli-
cations. The pathophysiologic mechanism in those
cases remains unclear but might be related to the
procedure itself rather that the inoculated product.
The present case involved a joint inflammatory re-
action in response to intraarticular administration
of PRP followed by early-exercise stimulus. Post-in-
jection, exercise-associated reactions are rare but
significant events, and clinicians prescribing and
treating joint pathologies with PRP preparations
should be aware of this potential reaction.
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TELIF HAKKI DEVIR FORMU

isimli makalenin tim yayin haklarini Tiirk Fizyoterapi ve Rehabilitasyon Dergisi’ne devrediyoruz.

Asagida imzasi olan yazarlar makaleyi dikkatlice okumuslardir ve icerigi, dili ve bicimi konusunda fikir
birligi icindedirler. Makalenin 6zgiin oldugunu, baska bir dergide yayimlanmadigini ve baska bir dergiye

yayimlanmak lzere génderilmedigini beyan ederler.

(LOTFEN BUTUN YAZARLARIN iSIMLERiINi MAKALEDEKI iSiM SIRALAMASINA GORE YAZINIZ. YAZARLARIN TAMAMININ iMZASI

GEREKMEKTEDIR.)
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:

CIKAR CATISMASI FORMU:

Yazarlar bu calismada, herhangi bir kisi, kurum veya kurulusla, sonuclarinda ve ifade edilen gérislerde &n-
yargili davranmaya neden olabilecek bir mali yarar veya cikar iliskisinin olmadigini bildirirler. (Not: Béyle bir
yarar veya iliski var ise, ayrica mutlaka beyan edilmelidir.)

(LOTFEN BUTUN YAZARLARIN iSIMLERiINi MAKALEDEKI iSiM SIRALAMASINA GORE YAZINIZ. YAZARLARIN TAMAMININ iMZASI

GEREKMEKTEDIR.)
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
isim: imza: Tarih:
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“Yazar”, yayimlanmis bir calismaya bagimsiz entelektiiel katki saglayan kisi olarak kabul edilir. Telif Hakki
Devir Formu'nda isimleri belirtilen yazarlarin dergiye gonderilen makaleye dogrudan katki vermis olmasi
gerekir. Yazar olarak belirlenen isim asagidaki 6zelliklerin timune sahip olmalidir:

+ Cahismanin planlanmasina ve verilerin toplanmasina veya verilerin analizine ve yorumlanmasina katkisi
olmaldir.

+ Makale taslaginin hazirlanmasi veya revize edilmesine katkida bulunmalidir.
+ Makalenin dergiye génderilecek ve yayinlanacak son halini okuyup kabul etmelidir.

Yazarlarin siralamasi yardimci yazarlarin ortak karari olmalidir. Yazarlar, ihtiyag halinde yazar siralamasini
aciklamaya hazirlikli olmahdir. Sorumlu yazar, calismanin yayimlanmasindan sonra, ihtiyac halinde veri ve
ek bilgi saglamalidir.

Yazarlik kriterlerini saglamayan her katkidan makalenin “Aciklamalar” bélimiinde bahsedilmelidir. Fon
saglamak, veri toplamak, arastirma grubunun genel danismanligini yapmak, yazinsal ve teknik diizenleme,
dil redaksiyonu ve diizeltmeler tek basina yazarlik hakki saglamadigindan, “Aciklamalar” bélimiinde
bahsedilecek basliklardir.

Bu formda belirtilen kosullar, Bilim Editérleri Konseyi (Council of Science Editors [CSE]) ve Uluslararasi Tip
Dergi Editorleri Komitesi (International Committee of Medical Journal Editors [ICMJE]) kilavuzlarina goére
diizenlenmistir (www.cse.org, www.icmje.org).

BASHIK: ettt RS R R R R
KATKI TURU ACIKLAMA KATKIDA BULUNANLAR
FIKiR/KAVRAM Arastirma hipotezini veya fikrini olusturmak
TASARIM Sonuclara ulasiimasini saglayacak yontemi

tasarlamak

DENETLEME/DANISMANLIK Arastirmanin yiritiilmesini organize etmek,
ilerlemesini gozetmek ve sorumlulugunu

almak

KAYNAKLAR VE FON SAGLAMA Calisma icin gerekli personel, mekan,

finansal kaynak ve arag-gerecleri saglamak

MATERYALLER

Materyaller ile ilgili sorumluluk almak

VERI TOPLAMA VE/VEYA VERI ISLEME

Verilerin toplanmasi, diizenlenmesi ve
raporlanmasi icin sorumluluk almak

ANALIZ VE/VEYA YORUMLAMA

Bulgularin degerlendirilerek
sonuglandiriimasinda sorumluluk almak

LITERATUR TARAMASI

Calisma icin gerekli literatiir taramasinda
sorumluluk almak

MAKALE YAZIMI

Calismanin tamaminin veya 6nemli
boliimlerinin yazilmasinda sorumluluk
almak

ELESTIREL INCELEME

Calismanin raporlanmasindan sonra,

dil ve yazinsal diizeltmelerden bagimsiz
olarak bilimsel anlamda calismayi yeniden
degerlendirmek
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results
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responsibility

RESOURCES AND FINANCIAL SUPPORT
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Taking responsibility for the materials

DATA COLLECTION AND/OR PROCESSING

Taking responsibility for collecting,
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finalizing the findings
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Hedeflenmis yeni nesil dizileme panellerinin Muskiller Distrofilerde tani giicii
37 Buigranur CAVDARLI, Ahmet Cevdet CEYLAN, S. Betiil ARSLAN SATILMIS, Ozlem YAYICI KOKEN, Sule BILEN, C. Nur SEMERCI
GUNDUZ, Haluk TOPALOGLU
38 X’e bagh Miyotiibiiler Miyopati’de Pridostigmin tedavisi
Salih AKBAS, Recep Kamil KILIC, Kivilcim GUCUYENER, Esra SERDAROGLU, Ercan DEMIR
39 Ambule Duchenne Muskiiler Distrofili cocuklarda hamstring kisaliginin motor performans ile iligkisi
Nilay COMUK BALCI, Seda Nur KEMER, Gokcen 0Z TUNCER, Ayse AKSOY
a0 Santral Kor hastaligi olan bir olguda erken donem rehabilitasyonun etkinligi
Seda Nur KEMER, Nilay COMUK BALCI
" Ambule Duchenne Muskiiler Distrofili gocuklarda solunum fonksiyonu ile motor yetenekler arasindaki iligki
Seda Nur KEMER, Nilay COMUK BALCI, Gokgen 0Z TUNCER, Ayse AKSOY
Konjenital Hipotoninin nadir bir nedeni: Siyaliiri olgu sunumu
42 Sema BOZKAYA YILMAZ, Nihal OLGAC DUNDAR, Melis KOSE, Esra ER,
Berk OZYILMAZ, Atilla ERSEN, Pinar GENCPINAR
3 Ullrich Konjenital Muskiiler Distrofi tanisi konulan 2 kardes olgu sunumu
Senem AYCA, Sinem GUNDOGDU
" Limb-girdle Muskiiler Distrofi tanis ile takip edilen olgularin klinik 6zelliklerinin degerlendirilmesi
Bilge 0ZGOR, Serkan KIRIK
15 Konjenital hipotoninin nadir bir sebebi: Helsmoortel-van Der AA Sendromu
Serkan KIRIK, Osman AKDENIZ, Serdar CEYLANER
16 LAMA 2 gen iligkili Muskiler Distrofi olgularinin klinik gesitlilikleri

Sevim TURAY, Recep ER0DZ
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Hidrosefali ayirici tanisinda konjenital muskiler distrofiler; ISPD geni
iligkili konjenital distroglikanopatili bir olgu sunumu

Esra ULGEN TEMEL', Serdar CEYLANER?, Kivilcim GUCUYENER!
'Gazi Universitesi Tip Fakilltesi, Cocuk Noroloji Bilim Dali, Ankara.
2 |ntergen Genetik Hastaliklar Tani Merkezi, Ankara.

Amag: Yeni dogan doneminde hidrosefali erken miidahale edilmesi
gereken bir durumdur ve etiyolojisinin iyi aragtinimasi gerekir. Ek bulgu
olarak hipotonisite ve goz anormallikleri bulunan hastalarda kas tutulumu
acisindan serum kreatin fosfokinaz (CK) degerlendirmesi ayirici tanida yol
gosterici olabilir. Konjenital muskiler distrofilerden, distroglikanopatiler
bu bulgularin birlikte oldugu hastalarda ©ncelikle dusunulmelidir.
Bu bildiride hidrosefali, mikrooftalmi ve serum CK yiiksekligi ile takip
edilen ve genetik olarak Muskiler Distrofi- Distroglikanopati (Konjenital
beyin ve goz anormallikleri ile birlikte olan) Tip A,7 tanisi alan bir hasta
sunulacaktir.

Yontem: 3 aylik kiz hasta yeni dogan doneminden itibaren hidrosefali
nedeni ile takipli, ndbet gegirme sikayeti ile bagvurdu. Muayenesinde
makrosefalik oldugu gorildi.  Hipotonisite ve  mikrooftalmisi
bulunmaktaydi. Hastanin beyin MR goriintilemesinde tip 2 lizensefali,
polimikrogri, serebellar hipoplazi gibi malformasyonlar mevcuttu. Serum
CK vyiksekligi tespit edilen hastadan konjenital distroglikanopatiler
acisindan genetik inceleme istendi. Yapilan analiz sonucunda ISPD
(NM_001101417) geninde (c.565G>C (p.Glu189GIn) (p.E189Q))
homozigot mutasyon tespit edildi. Bu mutasyona bagl degisikliklerin
Muskiler  Distrofi-Distroglikanopati ~ (Konjenital  beyin ve goz
anormallikleri ile birlikte olan) Tip A,7 hastaligina yol agmakta oldugu ve
bu mutasyonun daha once bildirilmemis oldugu goruldi.

Sonuglar: Distroglikanopatiler, sarkolemmal yapisal protein alfa-
distroglikanin, 0-glikozilasyon yolundaki kusurlarindan kaynaklanir.
Fenotipik spektrum, siddetli neonatal kas, beyin ve goz tutulumundan
(Walker-Warburg sendromu, kas-goz-beyin hastaligi ve Fukuyama
KMD) daha hafif, izole Limb girdle muskiller distrofisine kadar genis
bir yelpazededir. Tip 2 lisensefali patognomoniktir. Ancak hidrosefali,
serebellar hipoplazi ve kistler gibi noronal migrasyon veya yapisal
anormallikler de mevcut olabilir.

Tartigma: Daha Once bildirilmemis olan bu mutasyona sahip hastamiz
literatiire katki saglamak ve yeni dogan doneminde hidrosefali ve
hipotonik bebek takibinde kas tutulumunun degerlendiriimesinin
dnemine dikkat cekmek amaci ile sunulmustur.

Anahtar Kelimeler: Hidrosefali; Konjenital; Muskiler distrofi.

Congenital muscular dystrophy in the differential diagnosis of
hydrocephalus; a case report with ISPD gene associated congenital
dystroglycanopathy

Purpose: In the newborn period, hydrocephalus requires early
intervention and its etiology should be determined. In patients with
hypotonicity and eye abnormalities as addition, serum creatine
phosphokinase (CK) evaluation may guide the differential diagnosis.
Dystroglycanopathies should be considered primarily in patients with
these findings together. In this report, a patient with hydrocephalus,
microphthalmia, elevated serum CK levels and genetically diagnosed
as Muscular Dystrophy-Dystroglycanopathy (Congenital With Brain and
Eye Anomalies), Type A,7 will be presented.

Methods: A three-months-old girl with hydrocephalus since neonatal
period, was admitted with a seizure. The patient was macrocephalic and
she has hypotonicity and bilateral microphthalmia. In her cranial MRI,
type 2 lissencephaly, polymicrogyri, cerebellar hypoplasia were found.
Her serum CK levels were high. Congenital dystroglycanopathies target
genetic examination was requested. As a result of genetic analysis,
homozygous mutation was detected in ISPD gene (NM_001101417)
(c.565G> C (p.Glu189GIn) (p.E189Q)). Changes in this gene lead to
Muscular Dystrophy-Dystroglycanopathy (Congenital Whit Brain and
Eye Anomalies), Type A,7 disease, and this mutation has not been
reported previously.

Results: Dystroglycanopathies are group of diseases caused by defects
in the 0-glycosylation pathway of the sarcolemmal structural protein
alpha-dystroglycan. The phenotypic spectrum ranges from severe
neonatal muscle, brain and eye involvement (Walker-Warburg syndrome,
muscle-eye-brain disease, and Fukuyama CMD) to milder; isolated limb
girdle muscular dystrophy. Type 2 lissencephaly is pathognomonic, but
neuronal migration or structural abnormalities such as hydrocephalus,
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cerebellar hypoplasia, and cysts may also be present.

Conclusion: This mutation has not been reported before. The patient
presented with the aim of contributing to the literature and to draw
attention to the importance of investigate muscle involvement in
hydrocephalus and hypotonic infant follow-up.

Keywords: Hydrocephalus; Congenital; Muscular dystrophy.

Duchenne Muskiiler Distrofili gocuklarin ebeveynlerinin umutsuzluk
ve tilkenmiglik diizeylerinin degerlendirilmesi

0zlem ERSQY', Mustafa KOMURY?, Elnura ALIYEVA', Gilen Giller AKSU?,
Meltem COBANOGULLARI DIREK', Burgin GONULLU POLAT', Nihan
OZEL ERGELS, Cetin OKUYAZ'

'Mersin Universitesi, Tip Fakiiltesi, Cocuk Noroloji Bilim Dali, Mersin.
2Mersin Universitesi, Tip Fakilltesi, Cocuk Psikiyatri Bilim Dali, Mersin.
3Mersin Universitesi, Biyoistatistik ve Medikal Bilimler Bilim Dali, Mersin.

Amag: Duchenne Muskuler Distrofi (DMD) gibi kesin tedavisi olmayan
kronik rahatsizliklar olan ¢ocuklarin ebeveynleri genellikle cocuklarinin
sagligi ve gelecegi hakkinda endiselidirler. Bu yiizden ciddi psikolojik
sorunlar yagayabilirler. Biz de bu ¢aligmada DMD tanisiyla izledigimiz
hastalarin  ebeveynlerinin  umutsuziuk ve tikenmiglik duzeylerinin
degerlendirilmesini hedefledik.

Yontem: Aralik 2020-Haziran 2021 tarihleri arasinda Mersin Universitesi
Hastanesi Cocuk Noroloji Poliklinigi'ne bagvuran 2-18 yas DMD tanili
39 tane hastanin ve 42 kontrol grubunun sosyodemografik ozellikleri
ile ebeveynlerine Beck Umutsuziuk ve Maslach Tikenmislik Olcegi
uygulanarak elde edilen veriler istatistiksel olarak degerlendirilmigtir.

Sonuglar: DMD’li cocuklarin ebeveynlerinin umutsuziuk diizeyi ve
tikenmiglik alt bilesenlerinin puanlari kontrol grubuna gdre anlamli
olarak yiiksek saptandi (p<0.05). Dzellikle yurilyemeyen hasta grubunda
yuriyebilenlere gore umutsuzluk ve tiikenmiglik dlgek puan ortalamalari
bakimindan anlamli diizeyde farkhlik goruldii (p<0.05). Hastalik siiresi
ile Beck umutsuzluk puani arasinda yuksek duzeyde pozitif yonli ve
Maslach tukenmiglik puani arasinda dusilk dizeyde pozitif yonli ve
istatistiksel olarak anlamli bir iligki vardi. Benzer olarak hastalik siiresi
ile Maslach duygusal tukenme puani arasinda da dugiik diizeyde pozitif
yonli ve istatistiksel olarak anlamli bir iligki vardi (p=0.045).

Tartigma: DMD’li hastalarimizin ebeveynlerini saglikli ¢ocuga sahip
ebeveynlerle kiyasladigimizda DMD’li g¢ocuga sahip ebeveynlerin
umutsuzluk ve tukenmiglik duygularn ile daha fazla bas etmek
durumunda kaldiklar digtinilmektedir. DMD gibi kronik hastalik ile
basa cikma siirecinde hastalarin saglik hizmetinden en st diizeyde
faydalanmalari saglanirken ailelerin psikososyal agidan desteklenmesi,
ruhsal durumlarinin goz oninde bulundurulmasi gerekliligini ortaya
koymaktadir.

Anahtar Kelimeler:
Tukenmiglik.

The evaluation of hopelessness and burnout levels of Duchenne
Muscular Dystrophy patients’ parents

Purpose: Parents whose children have chronic and untreatable disease
like Duchenne Muscular Dystrophy (DMD) worry about their children’s
future. They can face serious psycological problems. We aimed to
evaluate the level of hopelessness and burnout of our DMD patients’
families.

Methods: Thirty-nine DMD aged 2-18 and fourty-two control patients
admitted to Pediatric Neurology Department of Mersin University School
of Medicine between December 2020 and July 2021 were enrolled in
the study. The relationship between sociodemographic features and
Beck hopelessness scale and Maslach burnout inventory results were
analysed statistically in their parents.

Results: Parents of DMD patients were found to have higher levels
of hopelessness and burnout subscores compared to control group
(p<0,05). Especially the parents of children who are unable to walk had
significant differences in hopelessness and burnout inventory scores
(p<0,05). It was idendified that disease period was correlated with high
level positive dimension with Beck Hopelessness scores and low level
positive dimension with Maslach burnout scores. This relationship
was statistically significant. Similarly the relationship between Maslach
emotional burnout scores and disease period were statistically significant

Duchenne Muskuler Distrofi; Umutsuzluk;



(p=0.045) with low grade positive dimension.

Conclusion: It was thought that the parents of DMD patients have
to handle greater hopelessness and burnout emotions. While the
chronically ill patients like DMD should benefit ultimate healthcare by
healtcare providers, their parents should take psychosocial support.
It can be concluded that it is important and necessary to consider
psychological health status of parents.

Keywords: Duchenne Muscular Dystrophy; Hopelessness; Burnout.

Konjenital muskiller distrofi tanisiyla izlenen hastalarimizin

degerlendirilmesi: tek merkez deneyimi

Mustafa KOMUR', Ozlem ERSOY', Burcin GONULLU POLAT', Meltem
COBANOGLULLARI DIREK", Tamer CELIK?, Serdar MERMER®, Cetin
OKUYAZ

'Mersin  Universitesi, Tip Fakultesi, Cocuk Noroloji, Mersin.
2Mersin Sehir Egitim ve Arastirma Hastanesi Tibbi Genetik, Mersin.

Amag: Konjenital muskiler distrofili hastalarimizin ~ klinik ve
nororadyolojik bulgular ile genetik sonuglarinin degerlendiriimesi
amaclanmigtir.

Yontem: Mersin Universitesi Tip Fakilltesi, Cocuk Noroloji Poliklinigi'nde
takipli Haziran 2015 ve Haziran 2021 tarihleri arasinda tani almig
konjenital muskiler distrofili hastalarin verileri geriye donilk olarak
incelendi.

Sonuglar: Calismaya dahil edilen 13 hastanin yedisi kiz, altisi erkekti.
Iki hasta kollajen VI iligkili muskiler distrofi (COL6A1, COL6A2), iki
hasta laminin alfa iki iligkili (LAMA-2), bes hasta alfa distroglikanopati
(4 POMGnT1, 1 POMT1, 1 FKRP), bir hasta “rigid spine” (SEPN1)
grubunda yer almakta olup 2 hastada COL12A1 mutasyonu oldugu
goruldi. Kollajen ile iligkili grupta basvuru esnasinda en sik yiirilyememe,
st ekstremite kas kuvvetinin daha iyi olmasi ile birlikte atrofi ve
eklemlerde hiperlaksisite ve kontraktirler dikkat cekmekteydi. SEPN1
mutasyonu ile izlenen olgunun boyun kaslarinda giigsuzlik belirgindi.
Alfa distroglikanopati grubunda degisen derecelerde noromotor gerilik
mevcuttu. Dokuz hastanin yenidogan yogun bakim nitesinde yatisi
mevcuttu. 4 hasta antiepileptik kullanmaktaydi. Kollajen iligkili grup
ve SEPNT’li olguda CK duzeyleri normalken diger hastalarda yiiksekti.
Kollajen VI iligkili grupta ve SEPN1 mutasyonlu olgunun beyin manyetik
rezonans goruntilemeleri normal sinirlarda iken alfa distroglikanopati
grubunda beyaz cevher tutulumu, serebellar kistler, kortikal displazi ve
pontoserebellar hipoplazi, LAMA2 mutasyonlu iki olgunun beyaz cevher
tutulumu oldugu gorildi.

Tartigma: Konjenital muskuler distrofilerin akraba evliliklerinin sik
oldugu ulkemizde nispeten yaygin oldugunu dusiinuyoruz. Ozellikle
yenidogan doneminden cocukluk donemine kadar degisen yaglarda
gorilen hipotoni, kas gugsiizlugi, yuriyememe, CK yiksekligi, yapisal
g0z ve nororadyolojik bulgulari olan hastalarda suphelenilmelidir. Farkli
mutasyonlarin tanimlanmasi, tani alan vakalarin artmasi ve genotipik-
fenotipik cesitlilik degisik gruplarda konjenital muskiler distrofili
olgularin saptanmasini miamkin hale getirecektir.

Anahtar Kelimler: CK; Giigsiizluk; Hipotoni; Konjenital muskiler distrofi.

Evaluation of congenital muscular dystrophy patients: single center
experience

Purpose: We aimed to evaluate clinical, neuroradiological findings, and
genetic results of congenital muscular dystrohy (CMD) patients.

Methods: The patients’ data who were diagnosed as CMD in Pediatric
Neurology Department of Mersin University School of Medicine between
July 2015 and July 2021 were analysed retrospectively.

Results: A total of 13 patients (7 girls, 6 boys) were analysed in the study.
Two patients were in collagen Vl-related (COL6A1, COL6A2) group, two
patients had COL12A1 mutation, two patients were in laminin-alpha
related (LAMA-2) group, six patients were in alpha-dystroglycanopathy
(4 POMGnT1, 1 POMT1, 1 FKRP) group, and one patient was in “rigid
spine” (SEPN1) group. Muscle atrophy with weakness, hyperlaxicity
in distal with contractures in proximal joints and walking inability
were the main complaints of collagen-related group. The SEPN1 case
had prominent neck muscles weakness. Alpha dystroglycanopathy
group had varying degrees of retardation on motor milestones. Nine
patients had neonatal intensive care unit follow-up. Four patients were
on antiepileptic treatment. Collagen related group and SEPN1 case had

normal CK levels, whereas other patients had high levels. Collagen VI-
related group and SEPN1 case had no abnormal MRI findings. White
matter changes, cerebellar cysts, cortical dysplasia, and pontocerebellar
hypoplasia were detected in alpha dystroglycanopathy group. LAMA-2
group had white matter changes.

Conlusion: CMDs are relatively common in our country since
consanguineous marriages are frequent. CMDs should be in mind in case
of hypotonia, muscle weakness, unability to walk, increased CK levels,
eye malformations and particular radiologic findings from neonatal
period to any age in childhood. The identification of new mutations,
increased number of diagnosed cases and genotypic-phenotypic
heterogenecity would make possible more CMD cases in different types.

Keywords: CK; Weakness; Hypotonia; Congenital muscular dystrophy.

Diyabetik ketoasidoza sekonder bilateral asimetrik periferik sinir
noropatisi (diyabetik iskemik mononéritis) olgu sunumu

Fatih M. A. DZDEMIR', Beyhan OZKAYA DONMEZ? Yasemin TASCI
YILDIZ3, Dr. Meltem AKCABOY“ Dr. Ece UNLU AKYUZ, Dr. Deniz
YUKSEL'

'SBU Ankara Dr. Sami Ulus Kadin Dogum, Cocuk Saghgi ve Hastaliklari
Egitim ve Arastirma Hastanesi, Cocuk Noroloji Klinigi, Ankara.

2SBU Ankara Dr. Sami Ulus Kadin Dogum, Cocuk Sagligi ve Hastaliklari
Egitim ve Arastirma Hastanesi, Cocuk Endokrinoloji Klinigi, Ankara.

3SBU Ankara Dr. Sami Ulus Kadin Dogum, Cocuk Sagligi ve Hastaliklari
Egitim ve Arastirma Hastanesi, Cocuk Radyoloji Klinigi, Ankara.

4SBU Ankara Dr. Sami Ulus Kadin Dogum, Cocuk Sagligi ve Hastaliklari
Egitim ve Arastirma Hastanesi, Cocuk Saghgi ve Hastaliklari Klinigi,
Ankara.

SSBU Ankara Digkapr Yildinm Beyazit Egitim ve Arastirma Hastanesi,
Fizik Tedavi ve Rehabilitasyon Klinigi, Ankara.

Amag: Nadir gorilen bir periferik sinir noropatisi (diyabetik iskemik
mononoropati) nedeniyle diyabetik ketoasidoz (DKA) atagi gegiren
diabetes mellitus (DM) tanili bir hastayl sunmayi amagladik.

Yontem: On ii¢ yaginda erkek hastada yeni teshis edilen DKA nedeniyle
sag ayakta uyusma, sagda daha belirgin bilateral kas gugsizligi,
sagda dusik ayak ve stepaj yuriyls gelisti. llgili sinir traseleri icin
cekilen manyetik rezonans goriintilemede (MRG) denervasyon atrofisi,
elektromiyografide (EMG) bilateral asimetrik aksonal sag>sol siyatik
sinir tutulumu tespit edildi. DKA'ya ikincil iskemik mononorit oldugu
dusinildi.

Sonuglar-Tarhigma: DKA'ya ikincil gelisen iskemik mononorite bagli
duisiik ayak yeni tani konmug DM’nin nadir gorulen bir prezentasyonudur,
hekimler tarafindan taninmasi dnemlidir.

Anahtar Kelimeler: Diyabetik iskemik mononoropati; Dugik ayak;
Periferik sinir noropatisi.

Bilateral asymmetric peripheral nerve neuropathy secondary to
diabetic ketoacidosis (diabetic ischemic mononeuritis) case report

Purpose: We aimed to present a patient diagnosed with diabetes
mellitus (DM) with an attack of diabetic ketoacidosis (DKA) due to a
rare peripheral nerve neuropathy (diabetic ischemic mononeuropathy).

Methods: A 13-year-old male patient developed numbness in the right
foot, bilateral muscle weakness more pronounced on the right, drop
foot and stepage gait on the right, due to newly diagnosed diabetic
ketoacidosis. Denervation atrophy was detected in the magnetic
resonance imaging (MRI) taken for the relevant nerve traces, and
bilateral asymmetric axonal right>left sciatic nerve involvement was
detected in the electromyography (EMG). It was thought to be ischemic
mononeuritis secondary to diabetic ketoacidosis.

Results-Conclusion: Foot drop due to ischemic mononeuritis secondary
to diabetic ketoacidosis is a rare presentation of newly diagnosed
diabetes mellitus, and it is important to be recognized by physicians.

Keywords: Diabetic ischemic mononeuropathy; Foot drop; Peripheral
nerve neuropathy.
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Akut multiple kranial sinir tutulumu ve ekstremite giigsiizlugii ile
seyreden varyant guillain-barre sendromu

Huiseyin KOCABEY', Fatma HANCI?, Aysegil DANIS?

'Abant Izzet Baysal Universitesi Tip Fakiltesi, Pediatri Anabilim Dali,
Bolu.

2Abant Izzet Baysal Universitesi Tip Fakilltesi, Cocuk Norolojisi Bilim
Dali, Bolu.

Amag: Akut multiple kraniyal noropatiler, cesitli nedenlerle tetiklenen
immin aracili hastaliklardandir ve Guillain-Barre sendromunun (GBS)
bir varyanti olarak kabul edilirler. Literatirde oldukga nadir gorilen
bilateral fasial palsi, 8 ve 9.kafa giftlerinin tutuldugu bir vakayi sunacagiz.

Yontem: 12 yas kiz hasta tarafimiza gozlerini kapatamama, ¢igneme
ve yutma guclugi ile birlikte kol ve bacaklarda guigsiizluk sikayeti ile
basvurdu. Oykiisinde 10 giindir olan bacak, kol ve yiiz kaslarinda
gugsuzlik, yutma guclugi sikayetlerinin oldugu ogrenildi. Fizik ve
norolojik muayenesinde patolojik bulgular; GAG refleksi negatifti,
bilateral fasial paralizi vardi, kas giici Ust ekstremite bilateral 4/5,
bilateral alt ekstremite 3-4/5 idi. Beyin+spinal MRG’de; bilateral fasial
sinir, solda 8 ve 9.sinir segmentlerinde kalinlik artisi ve kontrastlanma,
(3-C8 diizeyleri arasinda on ve arka koklerde, T10 duzeyi inferiorunda
on ve arka koklerde kalinlik artisi ve kontrastlanma ve kauda ekuina
liflerinde kalinlik artigi ve kontrastlanma izlendi. BOS proteini: 2895 mg/L
idi ve BOS’ta hiicre goriilimedi.

Sonuglar: Hastada, klinik ve radyolojik bulgularla multiple kafa ciftleri ve
ekstremite giigsiizligu ile giden atipik GBS disiindik ve hastaya IVIG
verdik. Tedavinin 2. giiniinde hastanin yutma gu¢ligi geriledi. Tedavinin
4. ve 5. gunlerinde hastanin 4 extremitesinde kas gucii 5/5 olacak
sekilde iyilesme goruldu. Takibinin 7-10.guninde fasial paralizi bulgular
oldukga geriledi (House-Brekmann grade 1-2’ye geriledi).

Tartigma: Daha once yayinlanan vaka raporlar ile kargilagtirildiginda
sundugumuz vakanin GBS’nin gok nadir bir varyanti oldugu soylenebilir.

Anahtar kelimeler: Akut giigsiizlik; GBS; Multiple kafa ¢ifti tutulumu.

Variant guillain-barre syndrome with acute multiple cranial nerve
involvement and extremity weakness

Purpose: Acute multiple cranial neuropathies are immune-mediated
diseases triggered by various causes and are considered a variant of
Guillain-Barre syndrome (GBS). We reported a 12-years-old female
patient with complaints of acute progressive symmetric ascending
quadriparesis with 7., 8. and 9. cranial nerves palsy.

Methods:12-years-old female patient admitted with symptoms of acute
progressive symmetric ascending quadriparesis, inability to close her
eyes, chewing and swallowing difficulties. Acute progressive weakness
of distal lower extremities began ten days before admission. Abnormal
physical examination findings; muscle strength examination showed
weakness in four limbs with a Medical Research Council (MRC) scale
of 4/5 upper extremities and 3/5 in lower extremities. There was bifacial
nerve palsy (House-Brackmann grade 3-4) and GAG reflex negative. The
laboratory examination results were follows: CSF protein: 2895 mg/L and
no cells were seen in CSF. Spinal and brain magnetic resonance imaging
(MRI) was done and showed thickening and contrast enhancement in
bilateral facial nerve and in 8. and 9. cranial nerves on the left, thickness
and contrast enhancement on cauda equina fibers.

Results: Our patient received 0.40 g/kg/day intravenous Immunoglobulin
for a duration of five days according to clinical manifestations related to
atypical GBS. On the 4th and 5th days of the treatment, improvement
was observed in the patient’s muscle strength. On the 7th-10th day
of the follow-up, the facial paralysis findings regressed considerably
(regressed to House-Brekmann grade 1-2 from 3-4).

Conclusion: Compared with the previously published case reports, it can
be said that the case we reported is a very rare variant of GBS.

Keywords: Acute weakness; GBS; Multiple cranial nerve palsy.

Duchenne Muskiller Distrofili cocuklar ve saglikh yasitlarinin kasin
mimari 6zelliklerinin karsilagtiriimasi

Numan BULUT', Fatma UGUR', Gulli AYDIN YAGCIOGLU', Ipek
ALEMDAROGLU GURBUZ', Oznur YILMAZ', Haluk TOPALOGLU?, Ayse
KARADUMANS?, Levent DZCAKAR*

"Hacettepe Universitesi, Fizik Tedavi ve Rehabilitasyon Fakiltesi, Ankara.
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2 Yeditepe Universitesi Hastanesi, Cocuk Noroloji Klinigi, Istanbul.
3 Lokman Hekim Universitesi, Saglik Bilimleri Fakiltesi, Fizyoterapi ve
Rehabilitasyon Bolumi, Ankara.

4 Hacettepe Universitesi, Tip Fakilltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Ankara.

Amag: Duchenne Muskiller Distrofi (DMD)'de kas goruntileme
yontemleri tanilama, progresyon ve fonksiyonel seviyeyi tahmin etmek
icin kullaniimaktadir. Goruntileme yontemlerinden kas ultrasonunun
agnsiz, kolay uygulanabilme gibi avantajlari nedeni ile son yillarda
populerligi gittikce artmakla birlikte erken donem DMD’de caligmalar
limitlidir. Calismamiz erken donem DMD’li cocuklar ile saglikli yagitlarinin
kasin mimari ozelliklerini karsilagtirmay! amaglamaktadir.

Yontem: Calismaya Vignos Skalasi’'na gore Seviye 1°de olan 12 DMD’li
ve 5 saglikl cocuk dahil edildi. Bilateral medial gastroknemius kasina
ait kas kalinligi (KK), pennasyon agisi (PA) ve fasikill uzunlugu (FU) gibi
kasin mimari 0zelliklerine ait veriler kas ultrasonu ile elde edildi.

Sonuglar: DMD (Yas:7,59 yil ve VKI: 16,17 kg/m?) ile saghkli
cocuklarin (Yas: 8,10 yil ve VKI: 16,17 kg/m?) demografik ozellikleri
karsilagtinldiginda iki grup arasinda bir fark bulunmadi (p>0,05). DMD’li
cocuklarin kasin mimari ozelliklerine ait degerlerin (KK=1,75+0,23 cm,
PA=30,28+4,09° ve FU=3,350,60 cm) saglkli yagitlarina (KK=1,36+0,14
cm, PA=25,25+2,67° ve FU=2,98+0,36 cm) gore daha yilksek oldugu
belirlendi (p<0,05).

Tartisma: DMD’li cocuklarin KK, PA ve FU degerlerinin saglikli yagitlarina
gore daha yiksek oldugu bulundu. Bu sonug DMD’li gocuklarin kasinin
kuvvetli oldugunu gostergesi degil kastaki pseudohipertrofinin bir
gostergesidir. Erken donem DMD’li ¢ocuklarin kasinda histopatolojik
degisimin gosterilmis olmasi hastaligin yonetiminde yol gosterici olabilir.

Anahtar kelimeler: Duchenne muskiller distrofi; Kas mimarisi; Ultrason;
Saglikh kontrol.

A comparison of muscle architectural properties in children with
Duchenne Muscular Dystrophy and their healthy peers

Purpose: Muscle imaging methods have been used to diagnose, predict
progression and functional level in Duchenne Muscular Dystrophy
(DMD). Although the popularity of muscle ultrasound, which is one
of the imaging methods, has been increasing in recent years due to
its advantages such as painless and easy application, studies in early
stage DMD are limited. Our study was aimed to compare the muscle
architectural properties in children with early stage DMD and their
healthy peers.

Methods: Five healthy and 12 DMD children who were at Level 1
according to the Vignos Scale were included in the study. Data regarding
muscle architectural properties such as muscle thickness (MT),
pennation angle (PA) and fascicle length (FU) of the bilateral medial
gastrocnemius were obtained by muscle ultrasound.

Results: Compared demographic characteristics of DMD (Age:
7.59 years and BMI: 16.17 kg/m2) and healthy children (Age:8.10
years and BMI: 16.17 kg/m2), no difference was found between the
groups (p>0.05). It was determined that the values regarding muscle
architectural properties in children with DMD (MT=1.75+0.23 cm,
PA=30.28+4.09°, and FU=3.35+0.60 cm) were higher than their healthy
peers (MT=1.36.+0.14 cm, PA=25.25+2.67° and FU=2.98+0.36 cm)
(p<0.05).

Conclusion: The MT, PA and FU values of children with DMD were
found to be higher than their healthy peers. This result is an indicator
of pseudohypertrophy in the muscle, not an indication that the muscles
of children with DMD are strong. The histopathological changes shown
in the muscle of children with early stage DMD may guide in the
management of the disease.

Keywords: Duchenne muscular dystrophy;
Ultrasound; Healthy control.

Muscle architecture;

Miyastenia gravis hastalarimizin degerlendirilmesi
0.0ZS0Y", C. GUNAY", G. SARIKAYA UZAN', S. HIZ KURUL', U. YIS'
'Dokuz Eylul Universitesi Tip Fakiltesi, Cocuk Noroloji Bilim Dali, 1zmir.

Amag: Miyastenia Gravis (MG) konjenital veya otoimmun nedenlere bagl
edinsel olarak ortaya ¢ikan, cocukluk yas grubunda ender gorilen bir
hastalik grubudur. Biz de MG hastalarimizi geriye doniik degerlendirmeyi



amagladik.

Yontem: 2011-2021 tarihleri arasinda Dokuz Eylul Universitesi Cocuk
Norolojisi Anabilim Dal’ nda takipli MG hastalari retrospektif olarak
incelendi.

Sonuglar: Toplam 22 hastanin, 16’ s1 (%72.7) kiz, 6’ s (%27.3) erkekti.
Onikisi (%54.5) konjenital MG, 10’ u (%45.5) otoimmun MG’ di. Ortalama
yas 7.9 yasti (1-17 yas). Otoimmun MG’ lilerin 6" si (%60) okuler MG,
4 11 (%40) generalize MG’ di. Konjenital MG olgularinda, CHRNE (n:5),
COLQ (n:5), CHRND (n:1) ve GFPT1 (n: 1) mutasyonlari saptandi.
Konjenital MG olgularinda en sik bagvuru bulgusu pitoz olup bunu kas
gligsiizligil ve oftalmopleji izlemekteydi. Tedavide CHRNE ve CHRND
mutasyonlu olgularda pridostigminle, COLQ mutasyonlu olgularda ise
pridostigminle klinik kotilesme olmasi nedeniyle salbutamol, efedrin,
3-4 diaminopridin ile kismi yanit alindi. Otoimmun MG’ Ii 10 olgudan
6’ sinda (%60) antikor pozitif, 4 olguda (%40) negatifti. Antikor pozitif
olgulara bakildiginda, okiiler MG’ li 2 olguda asetilkolin resetor antikorlari
(AChR-Ab) pozitifti, generalize MG’ li 2 olguda AChR-Ab, 2 olguda ise
kasa 0zgil reseptor tirozin kinaz antikorlari (MuSK- Ab) pozitifti. Okuler
MG’ lilerde pridostigminle, generalize MG olgularindada pridostigmin
ve kortikosteroidle, bir olguda ise immunsupresan ve IVIG tedavisi ile
remisyon saglandi.

Tartigma: Cocukluk yas grubu MG’ lerde konjenital vakalar da akilda
bulundurulmahdir. Konjenital ve edinsel ayrimi yapiimasi tedavi segimi
agisindan onemlidir. Bazi ilaglar, bazi konjenital MG alt tiplerinde
kotilesmeye hatta 0lime neden olabilir. Bu durum genetik taninin
onemini vurgulamaktadir.

Anahtar Kelimeler: Antikor;
Otoimmun.

Evaluation of myasthenia gravis patients in our clinic

Purpose: Myasthenia Gravis (MG) is a rare disease group in the
childhood, which acquired due to congenital or autoimmune causes. We
also aimed to evaluate our MG patients retrospectively.

Methods: MG patients followed up in Dokuz Eylul University
Department of Pediatric Neurology between 2011-2021 were analyzed
retrospectively.

Results: Of the 22 patients, 16 (72.7%) were female and 6 (27.3%) were
male. 12 (54.5%) were congenital MG, 10 (45.5%) were autoimmune
MG. The mean age was 7.9 years (1-17 years). Of the autoimmune MGs,
6 (60%) were ocular MG and 4 (40%) were generalized MG. CHRNE
(n:5), COLQ (n:5), CHRND (n:1) and GFPT1 (n: 1) mutations were
detected in congenital MG cases. The most common finding in congenital
MG cases in admission was ptosis, followed by muscle weakness and
ophthalmoplegia. Cases with CHRNE and CHRND mutations treated with
pyridostigmine. Because of the clinical worsening with pyridostigmine,
in cases with COLQ mutations, salbutamol, ephedrine, and 3-4
diaminopyridine was used but partial response was obtained. Antibody
reaction was positive in 6 (60%) of 10 cases with autoimmune MG and
negative in 4 cases (40%). Considering the antibody positive cases,
acetylcholine receptor antibodies (AChR-Ab) were positive in 2 cases
with ocular MG, AChR-Ab antibodies were positive in 2 patients with
generalized MG and muscle-specific receptor tyrosine kinase antibodies
(MuSK-Ab) were positive in 2 patients. Remission was achieved
with pyridostigmine in ocular MG patients, with pyridostigmine and
corticosteroid in generalized MG patients, and with immunosuppressant
and IVIG therapy in one patient.

Conclussion: Congenital cases should also be kept in mind in childhood
MGs. It is important to distinguish congenital and acquired cases in
terms of treatment selection. Some drugs can cause worsening or
even death in some subtypes of congenital MG. This highlights the
importance of genetic diagnosis.

Keywords: Antibody; Congenital; Myasthenia; Mutation; Autoimmune.

Konjenital; Misyastenia; Mutasyon;

COL13A1 gen mutasyonu iligkili konjenital myastenik sendrom tip 19:
Olgu sunumu

Adnan DENIZ', Mesut GUNGOR!
'Kocaeli Universitesi, Tip Fakultesi, Cocuk Saghgi ve Hastaliklari Anabilim
Dali, Cocuk Norolojisi Bilim Dali, Kocaeli.

Amag: COL713A7 mutasyonlariyla iliskili nadir gorilen konjenital
miyastenik sendrom (KMS) tip 19 tamisi alan olgunun fenotipik

ozelliklerine dikkat cekmektir.

Yontem: Kocaeli Universitesi Hastanesi veri tabanindan hastanin klinik,
laboratuvar ozellikleri retrospektif olarak tarandi.

Sonuglar: 5 yasinda erkek hasta guigsiizluk, goz kapaklarinda dugtikluk
ve geceleri uykuda bogulayazma sikayetleriyle bagvurdu. Muayenesinde
dismorfik bulgular, boyun fleksor kaslarinda belirgin olan aksiyel
glgsiizlik, kas kitlesinde azalma ve kifoz olan hastanin, 6zgegmisinde
term dogdugu, 1 ay solunum ve beslenme problemleriyle yenidogan
yogun bakimda yattigi, 2 yas sonrasi kati gidalara gecebildigi, yilda 2-3
kez solunum yolu enfeksiyonlariyla tetiklenen, non-invaziv solunum
destegi ihtiyaci olusan ataklar yasadigi ogrenildi. Bagimsiz oturmaya
1,5-2 yas arasinda baglamis. 3,5 yaginda bagimsiz yurimeye baglamis.
Birinci derece kuzen evliliginden dogan hastamizin, 3 yagindaki
kiz kardesi biiyume geriligi nedeniyle takip edilmektedir. Yapilan
tetkiklerinde kreatin kinaz normaldi. Goz muayenesi normaldi. EKO’da 2
adet muskuler VSD saptandi. Metabolik testler normaldi. EMG miyopati
ile uyumluydu. Beyin MR’I normaldi. Karyotip 46,XY idi. Miyotonik
distrofi panelinde CTG tekrar sayisi normaldi. KMS gen panelinde
RAPSN, DOK7, COLQ ve CHRNE genlerinde mutasyon saptanmadi.
Tum ekzom dizileme (WES) analizinde COL13A1 geninde ¢.1273G>T
(p.E425) (p.Glu425Thr) homozigot mutasyon saptandi. Anne, baba ve
kardege yapilan segregasyon analiziyle mutasyonlar dogrulandi.

Tartigma: KMS gen panelleri genellikle en sik gorillen KMS etkeni
genleri icermektedir. Klinik bulgular KMS ile siki benzerlik gdsteriyorsa,
WES gibi daha ileri genetik tanilara yonelmek gerekebilir. Tedavide
salbutamol, 3,4-diaminopiridin yarar saglasa da yagsin ilerlemesiyle
birlikte glgsuzlik azalmaktadir. Erken donemdeki agir semptomlara
yogun destek verilmeli, yagla birlikte semptomlarin agirliginin azalacagi
unutulmamalhdr.

Anahtar Kelimeler: COL713A7 geni; Konjenital miyastenik sendrom;
Salbutamol; Tum ekzom dizileme.

COL13A1 gene mutation associated congenital myasthenic syndrome
type 19: Case report

Purpose: To draw attention to the congenital myasthenic syndrome
(CMS) type 19 associated with COL13A1 mutations.

Method: The clinical, laboratory characteristics of the patient were
retrospectively gathered from the hospital database.

Results: A 5-year-old male patient presented with complaints of
weakness, ptosis, and choking in sleep. He had dysmorphic findings, an
axial weakness that is prominent in the neck flexors, decreased muscle
mass, and kyphosis. He was born term from consanguineous parents
and hospitalized in the neonatal intensive care unit for a month with
respiratory and feeding problems. He was able to swallow solid foods
at the age of 2 years and had respiratory tract infections that required
non-invasive respiratory support 2-3 times a year. He started sitting and
walking independently between the ages of 1.5-2, and at the age of 3.5
respectively. His sister is being followed up due to growth retardation.
Creatine kinase, metabolic tests, eye examination, brain MRI and CTG
repeat count were normal. Echo revealed 2 muscular VSDs. EMG
was consistent with myopathy. Karyotype was 46, XY. No mutations
were detected in the RAPSN, DOK7, COLQ, and CHRNE genes. Whole
exome sequencing (WES) analysis revealed a ¢.1273G>T (p.E425)
(p-Glu425Thr) homozygous mutation in the COL13A1 gene. Mutations
were confirmed by segregation analysis.

Conclusion: CMS gene panels include the most common causative
genes. But further genetic tests such as WES may be needed.
Salbutamol and 3,4-diaminopyridine are beneficial in the treatment,
weakness decreases with advancing age. Intense support should be
given to severe symptoms in the early period.

Keywords: COL13A1 gene; Congenital
Salbutamol; Whole exome sequencing.

myasthenic  syndrome;

Spastik parapleji ve anartrili iki kardeste ¢cok nadir goriilen bir hsp
tiirii: SPG64

Akgiin OLMEZ TURKER', Gokhan Ozan CETIN?

'0zel muayenehane, Denizli.

2Pamukkale Universitesi, Tibbi Genetik AD, Denizli.

Amag: Herediter spastik paraplejiler (HSP) heterojen bir grup
norodejeneratif hastaliktir. Saf HSPde spastisite, artmig derin tendon
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refleksleri (DTR) ve pozitif patolojik refleksler varken, bu bulgulara ek
norolojik sorun saptanmasi HSPyi komplike yapar. Ulkemizde ¢ocukluk
caginda daha ok otozomal resesif (OR) ve komplike tipler gorilmektedir.
SPG64 tanisi konan spastik parapleji ve anartrili OR, komplike HSPIi iki
kardesi sunmayi amagladik.

Yontem: 6 yasindaki kiz hasta ve erkek kardesine tim exom dizileme
yapildi.

Sonuglar: 6 yaginda kiz hasta ilk kez 2 yil dnce yurume ve konusma
gicligll nedeniyle bagvurdu. Yakinmalar bacaklarinda kasilma,
yurimede ve konugmada bozulma ile 2 yasindan sonra baglamist.
Aralarinda birinci derece akrabalik bulunan saglikli anne babanin ilk
gocugu olarak 36,5 hflik, 2640 gr dogmus, bir buguk yaginda parmak
ucunda yurumis, tek kelimeli konusmustu. Bir buguk yasindaki
erkek kardesinde benzer gekilde hafif yirime ve konugma bozuklugu
baglamisti. Norolojik muayenesinde bilinci agikti, spastik disartik
konugmasi vardi, DTR alinamadi. Her iki bacakta spastisitesi olan
hastanin yuriimesi ayaklarinin oniinii suiriikleyerek ve spastik tipteydi.
Rutin kan incelemeleri, metabolik tetkikler, beyin ve vertebra goriintileme
caligmalari ile elektorensefalogrami normaldi. Spastisitesine yonelik
baclofen ve L dopa baglandi. Izlemde yurimesi giderek bozulmakla
birlikte halen destekli yuriiyebiliyordu. Konusmay yitirdi. Her iki kardeste
tim exon taramasi yapilarak SPG64’e neden olan ENTPD1 geninde
homozigot mutasyon saptandi.

Tartigma: SPG64, ENTPD1 geninde mutasyona bagl 2014 yilinda
tanimlanan ¢ok nadir HSP formudur. Artmis DTR’ye ek olarak genellikle
disartri tamimlanmigtir. Klinik heterojenite ayni tip HSP’ler icin bile
belirgindir. Bizim hastalanmizda DTR alinamamasi ve ¢ok erken
anartrinin bu tip icin ayirici dzellikler olabilecegi dngoriilmustir.
Anahtar kelimeler: Anartri; Distoni; ENTPDT, Herediter spastik
paraplejiler (HSP); SPG64; WES.

An ultrare form of Hereditary Spastic Paraplagia: SPG64 in two
siblings with spastic paraplagia and anarthria

Purpose: Hereditary spastic paraplegias (HSP) are a group of
heterogenous neurodegenerative disorders. Clinical features of
complicated HSP includes progresive spasticity, increased deep tendon
reflexes, abnormal patologic reflexes and an additional neurological
problem. In our country autosomal recessive (AR) and complicated
types are more frequent in childhood. We present two siblings with
spastic paraplegia and anarthria diagnosed as SPG64.

Methods: Whole exome screening was performed for our 6 year old
patient and her brother.

Results: A six year old girl was admitted two years ago with lower
extremity spasticity, gait and speech disorder which has begun at two
years. She was born from first degree relative parents at 36.5 weeks, 2640
gr. She walked at the age of 1.5 years and spoke with only a few words.
Her brother had similar complaints. Neurological examination showed
spastic disarthria, areflexia, lower extremity spasticity and a spastic
gait. Routine blood tests, metabolic work up, electroencephalogram,
brain and whole vertebra MRI revealed no pathology. She was put on
baclofen and L-DOPA treatment for spasticity. Her gait and speech
disorder worsened during follow up, she was anthric and could walk
with support. Whole exome screening showed a homozygous mutation
in ENTPD1 gene causing SPG64 in both siblings.

Conclusion: SPG64 is an ultrare type of HSP defined in 2014 caused
by a mutation in ENTPD1 gene. Clinical heterogenity is frequent even in
the same type of HSP. We suggest that areflexia and very early anarthria
might be the distinguishing features of this type of HSP.

Keywords: Anarthria; Dystonia; ENTPDT; Hereditary spastic paraplegias
(HSP); SPG64; WES.

Spinal muskiller atrofi (SMA) tip | tamih cocuklarda motor
fonksiyonlardaki gelisimin alt boyutlarda incelenmesi

Arzu ERDEN', Murat EMIRZEOGLU', Elif ACAR ARSLANZ, Gilnur
ESENULKU?, Nihal YILDIZ?

Karadeniz Teknik Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Bolumii, Trabzon.

®Karadeniz Teknik Universitesi, Tip Fakultesi, Cocuk Noroloji Bilim Dali,
Trabzon.

Amag: Spinal muskuler atrofi (SMA) Tip | tamili ¢ocuklarda motor
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fonksiyonlardaki gelisimin CHOP Intend testi alt boyutlari ile incelenmesi
hasta takibinde dnemli veriler saglamaktadir. Bu galismanin amaci SMA
Tip | tanil bireylerin ekstremite fonksiyonlari, bas kontroli ve donme
aktivitelerindeki degisimi incelemekdtir.

Yontem: Calismaya SMA Tip | tanili toplam 8 (kadin/erkek: 6/2) katilimci
dahil edildi. Motor fonksiyonlarin degerlendirilmesi i¢in Chop Intend
Testi kullanildi. Ust / alt ekstremite fonksiyonlari, bag kontrolil ve donme
aktivitelerini degerlendirilen maddelerden olugan alt boyutlardaki gelisim
analiz edildi. Ik puanlamalar ile en son dlgulen puanlamalar arasindaki
degisim hesaplandi.

Sonuglar: Katihmcilarin yas ortalamasi 12,76+17,36 aydi. Chop Intend
Testi alt boyutlarindan ust ekstremite fonksiyonlarindaki puan degisimi
artig yoniinde 0,55+1,38 idi (p=0,01). Alt ekstremite fonksiyonlarindaki
puan degisimi artis yoninde 0,69+1.15 idi (p=0,04). Bas kontroli alt
boyutundaki puan degisimi artis yonunde 0,42+1,53 idi (p>0,05).
Donme aktiviteleri alt boyutunda puan degisimi artis yoniinde 1,81+1,26
idi (p=0,01). En fazla gelisim donme alt boyutunda (%181) en az gelisim
bag kontroli alt boyutunda (%19) goruldi.

Tartigma: SMA tip I'de ilag ve rutin fizyoterapi takipleri en fazla donme
motor fonksiyonlari Uizerinde etkili olmustur. Daha fazla katilimci grubu
ve kontrol gruplari ile karsilagtirma yapilmasina ihtiyag vardir.

Anahtar Kelimeler: Degerlendirme; Motor fonksiyon; Spinal muskiiler
atrofi tip I.

Investigation of development in sub-dimensions of motor functions in
children with Spinal Muscular Atrophy (SMA) Type |

Purpose: Examining the development of motor functions in children
with spinal muscular atrophy (SMA) Type | calculated by CHOP Intend
test sub-dimensions provides important data in patient follow-up. The
aim of this study is to examine the changes in extremity functions, head
control and turning activities of individuals diagnosed with SMA Type I.

Methods: A total of 8 participants (female/male: 6/2) with a diagnosis
of SMA Type | were included in the study. Chop Intend Test was used
to evaluate motor functions. The development in sub-dimensions
consisting of items evaluating upper / lower extremity functions, head
control, and rolling activities was analyzed. The changes between the
initial scores and the last measured scores was calculated.

Results: The mean age of the participants was 12.76x17.36 months.
The change in upper extremity functions was 0,55+1,38 in the direction
of increase (p=0.01). The change in lower extremity functions was
0,69+1.15 in the direction of increase (p=0.04). The increase in the head
control sub-dimension wasn’t significant (p>0.05). The increase the
sub-dimension of rolling activities mean was 1.81+1.26 (p=0.01). The
most improvement was found in the subdimension of rolling activities
(181%). The least improvement was in the head control sub-dimension
(19%).

Conclusion: In SMA type |, medication and routine physiotherapy
follow-ups were the most effective on turning motor functions. Higher
number of participants and control groups are needed to compare.

Keywords: Assessment; Motor function; Spinal muscular atrophy type I.

Spinal muskiiler atrofi tip Il tanil cocuklarda motor fonksiyonlardaki
gelisimin alt boyutlarda incelenmesi

Arzu ERDEN', Murat EMIRZEOGLU', Elif ACAR ARSLAN? Gillnur
ESENULKU?, Nihal YILDIZ?

Karadeniz Teknik Universitesi, Saglk Bilimleri Fakiltesi, Fizyoterapi ve
Rehabilitasyon Bolumi, Trabzon.

Karadeniz Teknik Universitesi, Tip Fakultesi, Cocuk Noroloji Bilim Dali,
Trabzon.

Amag: Spinal muskuler atrofi (SMA) Tip Il tanili ¢ocuklarda motor
fonksiyonlardaki gelisimin Hammersmith Fonksiyonel Motor Skalasi
(HFMS) alt boyutlar ile incelenmesi hasta takibinde onemlidir. Bu
calismanin amaci SMA Tip Il tanili bireylerdeki degisimin incelenmesidir.

Yontem: Calismaya SMA Tip Il tanili toplam 4 hasta dahil edildi. Motor
fonksiyonlarin degerlendirilmesi igin HFMS kullanildi. Hastalarin aldiklari
ilk ve ikinci takip sonrasindaki test puani hesaplandi. Olgek maddeleri
alt boyutlari: oturma, donme, yatak ici transfer, Uist ve alt ekstremite
postiral reaksiyonlari, bas-boyun hareketleri, eller ve dizler Uizerinde
durma, emekleme, ayakta durma, adimlama, yarim dizisti aktiviteler,



ayakta durmadan oturmaya gegis, squat, sigrama ve merdiven aktiviteleri
seklinde belirlendi. Degisim paired sample t ve Wilcoxon testleriyle
analiz edildi.

Sonuglar: Katihmcilarin biri kiz ve Ugl erkekti (yas ortalamasi:
69,55+37,07 ay). Her bir katiimcinin toplam HFMS skoru ve alt boyut
puanlamalari bakimindan ilk puanlamalar ile ikinci puanlamalar arasinda
anlamli fark yoktu (p> 0,05). En bilyiik degisim emekleme alt boyutunda
goruldi (Ortalama degisim=0,75+1,26). Donme, alt ekstremite postiiral
reaksiyonlari, yarim dizusti aktiviteler ve sigrama alt boyutlari en yilksek
degisimin goruldigi diger alt boyutlardi.

Tartigma: Motor fonksiyonlardaki degisim ilk ikinci takip arasinda
toplam HFMS skoru ve alt boyutlari bakimindan anlaml olmayip artig
yonindedir. Daha ileriki takiplerde ve daha fazla katilimci ile sonuglarin
degerlendirilmesine ihtiyag vardir.

Anahtar Kelimeler: Motor fonksiyon; Spinal muskiller atrofi Tip II; Takip.

Investigation of development in motor functions in children with
Spinal Muscular Atrophy Type Il according to sub-dimensions

Purpose: It is important to examine the development of motor functions
in children diagnosed with Spinal Muscular Atrophy (SMA) Type Il with
the Hammersmith Functional Motor Scale (HFMS) sub-dimensions in
patient follow-up. The aim of this study is to examine the change in
individuals diagnosed with SMA Type II.

Methods: A total of 4 patients with a diagnosis of SMA Type Il were
included in the study. HFMS was used to evaluate motor functions. The
test scores of the patients were calculated after the first and second
follow up. The sub-dimensions of the scale items are determined as
sitting, rolling, in-bed transfer, upper and lower extremity postural
reactions, head-neck movements, standing on hands and knees,
crawling, standing, stepping, half-kneeling activities, transition from
standing to sitting, squat, jumping and rail activities. The change was
analyzed with paired sample t and Wilcoxon tests.

Results: One of the participants was a girl and three were boys (mean
age:69.55+37.07months). There was no significant difference between
the first and second scores in terms of total and sub-dimension HFMS
scores of each participant (p>0.05). The biggest change was seen in
the crawling sub-dimension (mean change=0.75+1.26). Rolling, lower
extremity postural reactions, half-kneeling activities, and jumping sub-
dimensions were the other sub-dimensions with the higher changes.

Conclusion: The change in motor functions is not significant in terms
of the total HFMS score and sub-dimensions between the first and the
second follow-up, butitis in the direction of an increase. Results need to
be evaluated in further follow-up and with more participants.

Keywords: Motor function; Spinal muscular atrophy type II; follow-up.

A patient with encefalopathy who presented gbs progressed to
malignant refractory status

Asli Kubra ATASEVER, Celil YILMAZ', Sibgatullah Ali ORAK", Cisil Cergi
KUBUR', Osman CAKMAK', Muzaffer POLAT

'Celal Bayar Universitesi, Cocuk Noroloji Bilim Dali, Manisa.

Purpose: In this case, we aimed to share a patient with encephalopathy
who presented with GBS and progressed to malignant refractory status.

Methods: In his examination; he was conscious, unable to speak, had
difficulty in swallowing, muscle strength of all extremities 3-4/5, and
DTRs could not be taken. These findings, the patient hospitalized with
GBS bulbar involvement is in the foreground.

Results: Electrophysiological studies were consistent with GBS.
Antiganglioside antibodies were negative. The total dose of 2 grams
per kilogram IVIG had given to the patient. In the follow-ups, weakness
was evident on the left side of the patient. Pulse steroid was started for
autoimmune encephalitis, although there were no typical findings. After
the pulse steroid, it was observed that the patient could walk 3-5 steps
unaided and could swallow semi-solid foods. Generalized myoclonic
and clonic convulsions were observed 4 days after the end of the pulse
steroid, and the seizure continued for 36 hours despite antiepileptic and
anesthetic agents. With the diagnosis of malignant refractory status
epilepticus, GBS bulbar involvement, and autoimmune encephalitis; a
total of 3 IVIG , 2 pulse steroids, and 6 plasmapheresis treatments were
given. CSF and serum autoimmune encephalitis panel were negative. In
the control Brain MRI of the patient whose seizures have been brought

under control, diffuse hyperintense areas thought to be due to ischemia
and diffusion restriction.

Conclusion: In our case, super refractory status epilepticus and severe
neurological sequelae developed; We could not fully differentiate whether
GBS has caused by central nervous system involvement or autoimmune
encephalitis that we could not detect.

Keywords: Encefalopathy; Guillain-Barré syndrome; Malignant.

Gbs tablosu ile bagvurup malign refrakter statusa ilerleyen
ensefalopatili bir olgu

Amag: Gullien Barre Sendromu (GBS)'nda ensefalopati bulgularinin,
hiperviskosite ~ veya vazospazma  bagl; reversibl  posterior
lokoensefalopati ve vatersed enfarktiisii sonucu oldugu disiiniilse de
patogenez agik degildir. Olgumuzda GBS tanili bir olgunun daha sonra
gelisen ensefaliti tablosunu anlatmayi amagladik.

Yontem: 3 yagindaki erkek olgu dis merkezde GBS tanisi ile tedavi alip
(total 2gr IVIG) kismi diizelme sonrasi taburcu edilmis olup, ani yutma
gcligl ve konugsamama yakinmalari ile poliklinigimize bagvurdu.

Basvuru muayenesinde; biling acgik, konusamama, yutmada zorluk
mevcut, dort ekstremite kas giicii 3-4/5 ve DTR ‘ler alinamamaktayd.
Modifiye Rankin Skalasi 4 olarak saptandi. Bu bulgularla hasta GBS
bulber tutulum on planda dugiinilerek yatirildi.

Sonuglar: Elektrofizyolojik c¢alismalarda sensorimotor polindropati
(GBS ile uyumlu) saptandi. Antigangliozid antikorlari (antiQ1b) negatif
saptandi. Hastaya total 2gr/kg IVIG verildi. Takiplerde gigsuzligi sol
tarafta yogun gozlenen hastadan santral patolojiler agisindan limbik
ensefalit paneli (AMPA1, AMPA2, ANTI-CASPR2, ANTI-LG 1, ANTI
GABA B, ANTI- DPPX, NMDA antikoru) serum ve BOS’dan gonderildi
ve cekilen beyin ve tim spinal MRI normal olarak yorumlandi. BOS
da albuminositolojik dissosiasyon saptanan hastada, BOS PCR
negatif olarak degerlendirildi. Ancak dig merkezde (IVIG dncesi alinan
) Antikolinesteraz antikoru, AMA M2 ve ANTI SSA pozitif saptanmasl,
diger otoantikorlarla ¢apraz reaksiyon olabilecegini digundirdiigiinden
ve IVIG tedavisine istenilen yanit alinamadigindan tipik bulgular olmasa
da otoimmun ensefalit agisindan pulse steroid (5 giin 30mg/kg/giin )
baglandi. Pulse steroid sonrasi hastanin yardimsiz 3-5 adim yiiriyebildigi,
yari kati gidalar yutabildigi goruldi. Pulse steroid bitiminden 4 gin
sonra jeneralize myoklonik ve klonik vasifta konvillziyonlari gozlenen
hastanin antiepileptik ve anestezik ajanlara ragmen nobeti 36 saat devam
etti. Malign refrakter status epileptikus, GBS bulber tutulum, otoimmun
ensafalit tanilari ile hastaya toplam 3 kez IVIG, 2 kez pulse steroid, 6
kur plazmaferez tedavileri verildi. Bos ve serum limbik ensefalit paneli
negatif saptandi. Nobetleri kontrol altina alinan hastanin 10. Gun kontrol
beyin MRI ‘da frontal, paryetal bolgede ve bazal ganglionlarda iskemiye
bagl oldugu diginiilen yaygin hiperintens alanlar ve diffuzyon kisithligi
gdzlendi. Izlemlerde Uglu antiepileptikle nobetleri kontrol altina alindi.
Hasta Modifiye Rankin Skalasi 5, antiepileptik tedavilerle bakim hastasi
olarak taburcu edildi.

Tartigma: Olgumuzdaki GBS bulber tutulum Klinigi ile bagvuru sonrasi
gelisen stiper refrakter status epileptikus ve nihayi olarak olusan agir
norolojik sekel tablosunun; GBS santral sinir sistemi tutulumu ya da
tanisi kesinlestiremedigimiz otoimmun ensefalit nedeniyle meydana
geldigini dusunmekteyiz. GBS her ne kadar periferik sinir hastaligi
olsa da hastanin baglangicda bulgularinin simetrik olmayisi ve bulber
tutulumun eslik etmesi ozellikle GBS ile iliskili Birkenstaff beyin sapi
ensefaliti veya diger otoimmun ensefalitler kaynakli olabilecegini
dusundirmelidir. Bu nedenle bu hastalardan sinir ileti caligmalarina ek
olarak MRI, otoantikorlar ve EEG gibi tetkiklerin yapilmasi dnemlidir.
Ancak yine de Birkenstaff beyin sapi ensefaliti olgularinin %64 {inde
antiQ1b negatif olabilecegi ve beyin MRI ise sadece %25 inde anormal
bulgular igerdigi unutulmamalidir.

Anahtar Kelimeler: Ensefalopati; Guillain-Barré sendromu; Malign.

Jeneralize giigsiizligiin ve ptozisin nadir bir nedeni: COLQ geni
mutasyonuna bhagh konjenital miyastenik sendrom

Ipek Burcu PARLAK IBIS', Yigithan GUZIN', Serdar PEKUZ', Semra
GURSOQY?, Filiz HAZAN?, Aycan UNALP®
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Amag: Konjenital miyastenik sendromlar (KMS) genellikle infantil
donemde baslayan; presinaptik, sinaptik veya postsinaptik alandaki
defekt sonucu ortaya ¢ikan bir grup herediter noromiskiler bileske
hastaliklaridir.

Yontem: Ug¢ yasindaki erkek hasta hastanemize 18 aylikken aksiyel
hipotonisite ve yirilyememe yakinmalariyla bagvurdu. Basvurusunda
desteksiz oturabiliyordu, emekleyebiliyordu, desteksiz adim atamiyordu.
Anne baba arasinda birinci derece kuzen evliligi mevcuttu. Fizik
muayenede bas cevresi 46 cm (3-10 P), sol gozde pitozis, fasial
gugsuzlik, nazolabial sulkuslarda siliklik, kubbe damak, zayif sesli
aglama ve nazone konugma mevcuttu; trunkal hipotonisite, ist ve alt
ekstremitelerde proksimal kas gucii 4/5 saptandi, derin tendon refleksleri
alinyordu.

Sonuglar: Rutin tetkikleri, kreatin kinaz degeri, kranial MRG ve EMG
incelemeleri normal saptandi. Yeni nesil dizileme (NGS) yontemiyle
yapilan konjenital miyasteni molekiller analizinde COLQ geninde
homozigot c.444G>A(p.W148X) mutasyon saptandi. Bu mutasyonun
Clinvar veri tabaninda patojenik olarak tanimli oldugu gorildi. Ayni
mutasyon anne ve babada heterozigot olarak saptandi ve ‘Sinaptik Form
Konjenital Miyastenik Sendrom’ tanisi konuldu.

Tartigma: KMS asetilkolin reseptor geni bagta olmak tizere kas-sinir
kavsagindaki gesitli molekilllerin genlerindeki mutasyonlara bagl gelisir
ve genetik inceleme ile tanisi kesinlestirilir. Ekstraokuler, farengeal ve
solunum kaslarinin etkilenmesine bagl olarak oftalmoparezi, diplopi,
pitozis, yutma gucluigl, solunum sikintisi, apne ataklar ve nazone
konugma gorulebilir. Ekstremite kaslarinin etkilenmesine bagl olarak
cabuk yorulma, merdiven gikarken zorlanma, ndromotor gerilik klinigiyle
karsimiza ¢ikabilir. COLQ mutasyonuna bagh KMS alt tiplerinde beta
agonistler (salbutamol, albuterol), efedrin ve 3,4-diaminopiridin (DAP)
tedavi secenekleri mevcuttur. Bu nadir sendromun giderek daha
fazla taninmasi, genetik testlerin hizli kullanimi uygun tedavi sansini
arttiracaktir.

Anahtar Kelimeler: COLQ geni; Gelisim geriligi; Hipotoni; Konjenital
miyastenik sendrom; Salbutamol.

A rare cause of generalized weakness and ptosis: Congenital
myastenic syndrome due to COLQ gene mutation

Purpose: Congenital myasthenic syndromes (CMS) usually begin in
infancy; a group of hereditary neuromuscular junction diseases because
of defects in the presynaptic, synaptic or postsynaptic area.

Methods: A three-year-old male patient was admitted at the age of 18
months with complaints of axial hypotonicity and inability to walk. In his
application, he could sit without support, he could crawl, he could not
take a step without support. There was a first-degree cousin marriage.
On physical examination, head circumference was 46 cm (3-10 P), ptosis
in the left eye, facial weakness, flattened in the nasolabial sulcus, highly
arched palate, weak crying and nasone speech; truncal hypotonicity,
proximal muscle strength of 4/5 in upper and lower extremities, deep
tendon reflexes were obtained.

Results: Routine examinations, creatine kinase, cranial MRI, EMG
were found normal. A homozygous c.444G>A(p.W148X) mutation
was detected in the COLQ gene in the molecular analysis of congenital
myasthenia performed with next generation sequencing (NGS) method
and ‘Synaptic Form Congenital Myasthenic Syndrome’ was diagnosed.

Conclusion: CMS develops due to mutations in the genes of various
molecules in the muscle-nerve junction, especially the acetylcholine
receptor gene. Ophthalmoparesis, diplopia, ptosis, dysphagia,
respiratory distress, apnea attacks and nasone speech can be seen. It
may present with fatigue, difficulty in climbing stairs, and neuromotor
retardation. Beta agonists (salbutamol, albuterol), ephedrine and
3,4-diaminopyridine (DAP) treatment options are available for COLQ
mutation-induced CMS subtypes. The increasing recognition of this rare
syndrome and the rapid use of genetic testing will increase the chances
of appropriate treatment.

Keywords: COLQ gene; Growth retardation; Hypotonia; Congenital
myasthenic syndrome; Salbutamol.
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Nadir bir ataksi nedeni: charlevoix-saguenay’in otozomal resesif
spastik ataksisi olgu sunumu
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*Cukurova Universitesi, Tip Fakilltesi, Tibbi Genetik, Adana.

Amag: Charlevoix-Saguenayin  otozomal resesif spastik ataksisi
(ARSACS), erken baglangicli spastisite, serebellar ataksi ve sensorimotor
periferik noropati ile karakterize norodejeneratif bir hastaliktir. SACS
genindeki otozomal resesif mutasyon sonucu gelisir. Genellikle hastalik
yavas ilerleyicidir. Beyin MRG’de siiperior serebellar vermis atrofisi ve
pons ile ilgili anormallikler siklikla tespit edilmektedir. Burada ataksi ile
bagvuran ve ARSACS tanisi alan bir olgu sunulmasi amaclamigtir.

Yontem: On yaginda kiz hasta, yurimede zorluk ve dengesizlik sikayeti
ile bagvurdu. Iki yasindan itibaren yirimede zorluk, sik disme ve
dengesizlik sikayetinin basladigi ve sikayetlerinin giderek kotilestigi
o0grenildi. Ozgegmisinde perinatal ozellik dykiisi olmayan hastanin,
motor gelisimi yagsitlarma gore geri, mental gelisimi normaldi.
Soygecmisinde anne babanin kuzen oldugu, ailede norolojik hastalik
oOykusi olmadigr 0grenildi. Norolojik muayenesinde ataksik yuryis ile
beraber serebellar bulgular pozitif olarak tespit edildi. DTR’leri artmis ve
spastisitesi mevcuttu. EMG’de demiyelinizasyonun daha hakim oldugu
sensorimotor tipte polindropati tespit edildi. Beyin MRG’de ponsta
bilateral paramedian lokalizasyonda T2A ve FLAIR incelemede silik
lineer hipointens cizgilenmeler, superior serebellar vermiste hafif atrofi
saptandi. Hastadan komplike tipte Herediter spastik paraparezi on tanisi
ile WES gonderildi. SACS geninde homozigot mutasyon tespit edilmesi
{izerine hasta Charlevoix Saguenay otozomal resesif spastik ataksi olarak
kabul edildi.

Tartigma- Sonug: Son yillarda ARSACS tim dinyada giderek
taninmakta ve bildirilen vaka sayilar artmaktadir. Erken yasta baglayan
ve ilerleyici piramidal, serebellar bulgular ve ataksisi olan hastalar sinir
iletimi ve ndrogdruntileme caligmalar ile degerlendirilmeli, tanidan
suphelenilen durumlarda SACS gen mutasyon analizi gonderilerek tani
dogrulanmalidir.

Anahtar Kelimeler: ARSACS; Ataksi; Charlevoix-Saguenay; Noropati.

A rare cause of ataxia: autosomal recessive spastic ataxia of
charlevoix-saguenay-case report

Purpose: Autosomal recessive spastic ataxia of Charlevoix-Saguenay
(ARSACS), is a neurodegenerative disorder characterised by early onset
spasticity, cerebellar ataxia and sensorimotor peripheral neuropathy. It
develops as a result of autosomal recessive mutation in the SACS gene.
The disease progression is slow. Serebral MRI frequently shows atrophy
of superior cerebellar vermis and pons abnormalities. Here, we aimed
to present a case who presented with ataxia and was diagnosed with
ARSACS.

Methods: A ten years old female presented with walking difficulty
and gait instability. When she was two years old difficulty in walking,
frequent falling and instability began and worsened gradually. The
history revealed no significancy on perinatal period. Motor milestones
were delayed but mental development was normal. It was learned that
there was a consanguineous marriage and there were no neurological
disorder in the whole family. Ataxic gait and cerebellar signs were seen
on neurological examination. Deep tendon reflexes were increased and
spasticity was present. EMG showed demyelinating characteristics
predominant sensorimotor polyneuropathy. Serebral MRI demonstrated
slight linear hypointensity on T2A ve FLAIR-weighted images in bilateral
pontine paramedian location and atrophy on superior cerebellar
vermis. Genetic diagnosis of ARSACS was confirmed by whole exome
sequencing showing homozigot mutation in SACS gene.

Results- Conclusion: ARSACS is recognised worldwide for the
past recent years and reported cases are increasing. Patients with
progressive pyramidal and serebellar signs accompanying ataxia which
began early in life should undergo examination with nerve conduction
and neuroimaging studies. Diagnosis can be confirmed by SACS gene
mutation analysis when suspected.

Keywords: ARSACS; Ataxia; Charlevoix-Saguenay; Neuropathy.



CLCN1 gen mutasyonu olan konjenital myotoni tanih sekiz olgu
sunumu
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Amag: Konjenital miyotoni, erken yaglarda baglayan, ilerleyici olmayan
miyotoni ve kas hipertrofisi ile karakterize, iskelet kaslarinin nadir
gorilen kalitsal bir hastaligidir. CLCN1 genindeki mutasyonlardan
kaynaklanir. Burada klinigimizde konjenital myotoni tanisi alan olgularin
sunulmasi amaglanmigtir.

Yontem: Mersin Universitesi Tip Fakiiltesi, Cocuk Noroloji Poliklinigi'nde
takipli Mart 2018 ve Mayis 2021 tarihleri arasinda konjenital myotoni
tanisi alan 8 olgunun verileri geriye doniik olarak incelendi.

Sonuglar: Hastalanmiz 2,5-18 yas arasinda degisen, 6’si erkek 2’si
kiz olan, 5 aileden toplam 8 olgudan olugmaktaydi. Hastalarimizin 7’si
oturdugu yerden kalkamama, yirumede zorluk sikayeti ile bagvurdu.
Bir olgu kardes odykusi nedeniyle genetik tarama ile tani aldi. Diger
olgulanimizin muayenesinde ellerini sikica kapatinca agmakta zorluk
yasadigi ve proksimalde hafif giigsiizlik tespit edildi. Bes olgumuzun
herkul goriniimlil vitcut yapisi mevcuttu. Bir olgu (2.5 yasinda) harig
tum olgularimiza igne EMG yapildi ve myotonik bosalimlar gozlendi.
Tum hastalarimizdan CLCN1 geni gonderildi. Bir olgumuzun CLCN1
geninde heterozigot, diger olgularimizda homozigot mutasyon tespit
edilmesi Uzerine konjenital myotoni tanisi aldi. Yedi hastamiza once
karbamezepin, fayda gormeyince fenitoin tedavisi baglandi, ancak
yine fayda gdormemesi Uizerine meksiletin tedavisi baslandi. Meksiletin
tedavisinden belirgin fayda goren hastalarin klinigimizde takiplerine
devam edilmektedir.

Tartigma: Nadir goriilmesine ragmen, gugsiizlik, vicutta herkul
gorinimi olan ve kaslarda agrisiz kasilma sonrasi gevseyememe
yakinmasi  ile  bagvuran  hastalarda  konjenital  myotoniden
stiphelenilmelidir. Tani igne EMG ile myotonik bosalimlarin saptanmasi,
ayrica CLCN1 gen mutasyonunun gosterilmesi ile konulabilmektedir.
Meksiletin tedavisi ile dramatik bir yanit alinabilmektedir. Gerekli
durumlarda tim aile bireyleri taranmali ve genetik danigmanlik
saglanmalidir.

Anahtar Kelimeler: CLCN1; Konjenital myotoni; Myotoni.

Eight cases diagnosed as myotonia congenita with CLCN1 mutation
- case report

Purpose: Myotonia congenita is a rare hereditary disease of skeletal
muscles that usually begins early ages and is characterised by
nonprogressive myotonia and muscle hypertrophy. The disease results
from CLCN1 gene mutation. Here, it is aimed to present the cases
diagnosed as congenital myotonia in our clinic.

Methods: The patients’ data who were diagnosed as Myotonia Congenita
in Pediatric Neurology Division of Mersin University between March
2018 and May 2021 were analysed retrospectively.

Results: A total of eigth cases (6 boys and 2 girls) aged 2,5-18
were evaluated in the study. Difficulty on walking and inability to get
up from sitting position are the chief complaints of seven patients.
One patient was diagnosed by genetic screening. The neurological
examination revealed stiffness when hands closed tightly. Five cases
had herculean appearance. Except one patient we evaluated all cases
by needle EMG and myotonic discharges were noted. The diagnosis of
Myotonia Congenita were verified by CLCN1 heterozygote mutation in
one patient and homozygote mutation in others. Since initial treatment
with carbamezepine and fenitoin was ineffective than mexiletin was
prescribed for patients. The patients markedly benefit from mexiletin
treatment.

Conclusion: Myotonia Congenita should be suspected when weakness,
herculean body appearance and painless difficulty in relaxing in certain
muscles after contraction were present. Diagnosis could be made with
showing myotonic discharges in needle EMG and also by demonstrating
the CLCN1 gene mutation. Response to mexiletin treatment can be
dramatic. When necessary, all family members should be screened and
genetic counseling should be provided.

Keywords: CLCN1; Myotonia Congenita; Myotonia.

Konjenital myastenik sendrom tanisiyla izlenen hastalarimizin klinik,
genetik ve tedavilerinin degerlendirilmesi-tek merkez deneyimi
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Amag: Konjenital miyastenik sendromlar (KMS), noromuskiler iletimin
bozuldugu nadir goriilen genetik kaynakli heterojen bir hastalik grubudur.
Klinik bulgularin siddeti ve cesitliligi degiskenlik gostermektedir. Tedavi
segenekleri spesifik genetik tipe gore degismektedir. Burada klinigimizde
KMS tanisi alan olgularin sunulmasi amaglanmistir.

Yontem: Mersin Universitesi Tip Fakiiltesi Cocuk Noroloji Poliklinigi'nde
takipli Ocak 2017 ve Mayis 2021 tarihleri arasinda konjenital myastenik
sendrom tanisi alan 10 hastanin verileri geriye doniik olarak incelendi.

Sonuglar: Hastalarimiz 2-11 yas arasindaydi. Hastalarimizin 6’si kiz,
4’11 erkek idi. Dokuz olgumuzda goz kapaginda dugikluk, hipotoni ve
bes hastamizda gelisme geriligi mevcuttu. Bir olgumuz ise sebebi
bilinmeyen kardes olumii olmasi Uzerine tarafimiza yonlendirilmigti.
Bir olgu hari¢ tim olgularimizda norolojik muayenesinde pitozis ve
hipotoni tespit edildi. Ug olgumuzda oftalmopleji, bir olgumuzda ise
ses kisikligi ve yutma guglugi gelisti. Tum olgularimizin anne baba
arasinda akrabalik mevcuttu. Yedi olguya genetik inceleme yapilabildi.
Bes hastamizda COLQ mutasyonu, bir hastamizda RAPSN mutasyonu,
bir hastamizda da CHRNE mutasyonu homozigot pozitif olarak tespit
edildi. COLQ mutasyonu pozitif olan bir olgumuzun iki kardesi, RAPSN
geni pozitif olan olgunun da bir kardesi dogum sonrasi benzer bulgularla
izlendigi donemde eks olmugstu. COLQ pozitif hastalara salbutamol,
efedrin baglandi. Hastalarda belirgin fayda gozlenmedi. RAPSN pozitif
hastamizda piridostigmin tedavisi ile belirgin bir diizelme izlendi.

Tartigma: Klinisyenler tedavi edilebilir bir noromuskiller hastalik
grubu olarak, hipotonisi, ptozisi, oftalmoparezisi, apne ataklari, disfaji,
disfoni ve erken baglangich distal eklem kontraktirleri olan gocuklarda
KMS olasiliginin farkinda olmaldirlar. Klinik takibimiz sonucunda
hastalarimizda COLQ ve RAPSN gen mutasyonlarinin KMS’nin en yaygin
nedenleri oldugunu tespit ettik.

Anahtar Kelimeler: COLQ; Konjenital myastenik sendrom; RAPSN.

Evaluation of clinical, genetic, and treatments of congenital
myasthenic syndrome patients — single center experience

Purpose: Congenital myasthenic syndromes (CMS) are rare
heterogeneous group of disease that neuromuscular junction is
genetically defective. The severity and variety of clinical findings vary.
Treatment options are determined according to specific genetic type.
Here, it is aimed to present the cases diagnosed as CMS in our clinic.

Method: The patients who were diagnosed as CMS in the Pediatric
Neurology Division of Mersin University between January 2017 and May
2021 were included. The clinical, genetic and treatments of patients were
analyzed retrospectively.

Results: Six girls and four boys aged 2-11 were evaluated. Nine patients
had ptosis and hypotonia. Five patients had developmental delay. One of
our cases was referred to us due to the death of a sibling of unknown
cause. On follow-up, three patients developed ophthalmoplegia and one
case developed hoarseness and difficulty in swallowing. All families
have consanguineous marriages history. A total of seven patients
were undergone a genetic study. Five had COLQ mutation, one had
RAPSN mutation, and one had CHRNE mutation. Two siblings of our
COLQ mutation-positive case, and one sibling of the RAPSN gene-
positive case, died during the postnatal period with similar findings.
Salbutamol and ephedrine were chosen for COLQ positive patients but
little improvement was seen. RAPSN positive case responded well to
pyridostigmine treatment.

Conclusion: Since CMS is a potentially treatable neuromuscular
disease, clinicians should be aware of children with hypotonia, ptosis,
ophthalmoplegia, apnea attacks, dysphagia, dysphonia, and early-onset
distal joint contractures. In our clinic, the most common mutations are
COLQ and RAPSN gene mutations.

Keywords: COLQ; Congenital myasthenic syndrome; RAPSN.
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Cocukluk ¢aginda akut agrisiz parezinin nadir bir nedeni: Herediter
basinca duyarl néropati, iki olgu sunumu

Burgin GONULLU POLAT', Rojan IPEK?, Mustafa KOMUR', Meltem
COBANOGULLARI DIREK!, Cetin OKUYAZ'

"Mersin Universitesi, Tip Fakilltesi Cocuk Noroloji, Mersin.
?Adiyaman Egitim Arastirma Hastanesi, Cocuk Noroloji, Adiyaman.

Amag: Herediter basinca duyarl noropati (HNPP), minor travma ve basi
sonrasi ortaya ¢ikan akut periferik mononoropati ve pleksopati ataklari
ile karakterize otozomal dominant bir hastaliktir. HNPP vakalarinin
yaklasik %80’inde, PMP22 gen delesyonu vardir. Daha dnceden bilinen
aile oykisi olmayan ve tetikleyici bir aktivite sonrasi ilk ataklariyla
bagvurarak HNPP tanisi alan iki olgu sunulmasi amaglanmigtir.

Yontem: Her iki olgumuz da 15 yaginda, daha dnceden saglikli oldugu
bilinen hastalardi. Ik olgumuz sag ayakta ani gelisen gigsiizlik ve
uyusma sikayeti ile bagvurdu. Ikinci olgumuz da yeni baglayan sol kol ve
elde uyusukluk, giic kaybi ile bagvurdu. Ilk olgunun son 15 gundr futbol
oynama, ikinci olgunun ise son giinlerde sirekli telefon ile oyun oynama
Oykuisti mevcuttu. Her iki olgumuzun da 6zgegmis ve soyge¢misinde
0zellik yoktu. Ik olgumuzun fizik muayenesinde sag ayak dorsifleksiyon
2/5, ikinci olgumuzun fizik muayenesinde ise sol st ekstremite kas giicii
3/5 olarak tespit edildi. Serebral ve tim spinal MRG’ler normaldi. EMG’de
her iki olgumuzun da benzer gekilde iletim bloklu demiyelinizan noropati
saptandi. F yanitlari alinamadi. Ayirici tanida dusiiniilen HNPP’ye yonelik
gonderilen PMP22 geni her iki hastamizda da pozitif olarak sonuglandi.

Tartigma ve Sonug: Sonug olarak tetikleyici bir aktivite sonrasi gelisen
akut, agnsiz felglerin varliginda HNPP akla gelmeli ve ayrintili bir
elektrofizyolojik inceleme yapilmalidir. HNPP erken tanisi ile hastaligin
invaziv testler ve gereksiz tedavilerin doniine gegilebilmektedir.

Anahtar Kelimeler: Demiyelizan noropati; HNPP; Parezi; PMP22.

A rare cause of acute painless paresis in childhood: Hereditary
neuropathy with pressure palsies, two cases

Purpose: Hereditary neuropathy with pressure palsies (HNPP) are
autosomal dominant diseases that are characterized by acute peripheral
mononeuropathy after slight trauma and pressure and acute attacks of
plexopathy. Almost eighty percent of HNPP cases have PMP22 gene
deletion. We aimed to present two HNPP cases who had first attacks
after a triggering factor without a known family history.

Methods: Both two cases were healthy 15-year-old teenagers. The first
case presented with sudden onset of weakness and numbness on the
right foot. He had a history of football playing for the past 15 days. The
second case came with weakness and numbness on the left arm and
hand. She had a history of playing games with her cell phone. Both two
cases had no significant issues in history and family history. On physical
examination of the first patient, muscle strength in right foot dorsiflexion
was 2/5 and the second patient had muscle strength 3/5 in the left upper
extremity. Cerebral and spinal cord magnetic resonance imagings were
normal. EMG showed demyelinating neuropathy with conduction block
similarly for both cases with no F responses. HNPP was thought in
the differential diagnosis of both patients and the PMP22 gene were
obtained positive.

Results- Conclusion: As a result, HNPP would be considered when
painless paralysis occurs after a triggering activity and a detailed
electrophysiological examination should be performed. With the early
diagnosis of HNPP, invasive tests and unnecessary treatments of the
disease can be prevented.

Keywords: Demyelinating neuropathy; HNPP; paralysis; PMP22.

Titin geninde heterozigot novel mutasyona bagh myopatili bir olgu

CelilYILMAZ',AsliKiibraATASEVER', Muzaffer POLAT', Dilek GUNBILGIC?
"Manisa Celal Bayar Universitesi, Tip Fakilltesi, Cocuk Noroloji, Manisa.

?Manisa Celal Bayar Universitesi, Genetik Ana Bilim Dali, Manisa.
Amag: Titin (TTN) sarkomer icinde kasiimayi saglayan ozellesmis
yapilarin stabilitesi ve fleksibilitesinden sorumludur. Bu olgu ile TTN
genindeki heterozigot novel mutasyonu sunmayi amagladik.

Yontem: Sekiz aylik erkek olgu viicutta gevseklik ve desteksiz oturamama
nedeniyle bagvurdu. Prenatal ve postnatal dykiisunde ozellik olmayan
olgunun soygecmisinde, annede ge¢ yuriime diginda dzelligi yoktu.

Sonuglar: Muayenesinde dismorfik yuz gorunim (frontal bossing,
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yiksek damak), aksiyel hipotoni, derin tendon reflekslerinde azalma ve
her iki ayakta talipes kalkaneovarus deformitesi saptandi. Laboratuvarda;
kreatin kinaz normal, karyotip analizi ve SMA gen analizi, ekokardiyografi
normal saptandi. Suboptimal sartlarda yapilan elektrofizyolojik
calismalarinda patoloji saptanmadi. Yeni nesil sekanslama (NGS)
muskuler distrofi genlerinin incelenmesinde titin geninde daha dnceden
saptanmayan heterozigot (c. 76121del A p.K25374fs 13) mutasyon
saptandi. Ebeveyn taramasinda annede (26 yas) de bu mutasyon
gozlendi.

Tartigma:Hastamizda rastlanan heterozigot novel mutasyon, litaretiirde
daha dnce rastlanmamis bir mutasyon oldugu icin fenotipik etkisi,
sadece aile segregasyon analizleri ve in-silico degerlendirmeler 1siginda
yorumlanmaktadir. In-silico olarak truncating mutasyon olmasi ve novel
olmasi nedeniyle patojenik olarak degerlendirilmektedir. Bu nedenle,
hastamizda ikincil bir myopati olma ihtimali disiiniimektedir. Bu
mutasyonun literatiirde tanimlanacak yeni bildirimlerle desteklenip klinik
etkisi aydinlatilabilecektir.

Anahtar Kelimeler: Heterozigot novel mutasyon; Titin; Truncating
mutasyon; Yeni nesil sekanslama.

A case with myopathy due to heterozygote novel mutation in the Titin
gene

Purpose: Titin (TTN) is responsible for the stability and flexibility of
specialized structures within the sarcomere that allow contraction. With
this case, we aimed to present the heterozygous novel mutation in the
TTN gene.

Methods: An eight-month-old male floppy baby presented with an
inability to sit without support. There were no features in the prenatal
and postnatal history of the case, and in the family history of the case,
there was no feature other than delayed walking in the mother’s medical
history.

Results: His examination revealed dysmorphic facial appearance
(frontal bossing, high palate), axial hypotonia, decreased deep tendon
reflexes, and talipes calcaneovarus deformity in both feet. In laboratory
examinations: creatine kinase was normal. Karyotype analysis and SMA
gene analysis, echocardiography were normal. No pathology has been
detected in electrophysiological studies performed under suboptimal
conditions. Next-generation sequencing (NGS) muscular dystrophy
genes revealed a previously undetected heterozygous (c. 76121del A
p.K25374fs 13) mutation in the titin gene. This mutation was discovered
in the mother’s (26 years old) parental screening.

Conclusion: Since the heterozygous novel mutation encountered
in our patient is a mutation that has not been encountered before in
the literature, its phenotypic effect can only be interpreted in the light
of family segregation analyses and in-silico evaluations. It has been
considered pathogenic because it is an in-silico truncating mutation and
is novel. Therefore, the possibility of secondary myopathy is considered
in our patient. The clinical effect of this mutation will be supported by
new reports to be defined in the literature and its clinical effect will be
elucidated.

Keywords: Heterozygous novel mutation; Titin; Truncating mutation;
Next generation sequencing.

Psodomyopatik klinik ve elektrofizyolojik dzellikler gosteren COLQ
mutasyonlu Konjenital miyastenik sendrom olgusu

Cemile Biigra OLCULU', Tugge INCE', Ozlem YILMAZ', Seda KANMAZ',
Hepsen Mine SERIN', Sanem YILMAZ', Gul AKTAN', Hasan TEKGUL',
Sarenur GOKBEN'

'Ege Universitesi, Tip Fakultesi, Cocuk Norolojisi Bilim Dali, Izmir.

Amag: Konjenital myastenik sendrom (KMS), infant dbneminden
adolesan-erigkin ¢aga kadar gorilebilen, degisken klinik sunumlar
ile izlenebilen genetik gecisli noromuskuler kavsak hastaliklari
spektrumudur. Cogu elektrofizyolojik dzellikleri ile presinaptik, sinaptik
ve postsinaptik tanimlanmalar ardindan spesifik olarak tedavi edilebilir.
Ancak tedavide gecikme veya uygunsuzluk ciddi morbidite ve mortaliteye
yol agabilmektedir. Bu olgu sunumunda myopati klinigi gosteren,
elektrofizyolojik caligmalarda dekrement yanit net gosterilemeyen
ve yeni nesil gen analizleri (NGS) ile COLQ mutasyonlu KMS olgusu
tartigiimigtir.

Yontem: Ebeveynleri birinci derece kuzen olan ve 30 haftalik prematir



dogan, noromotor gelisim basamaklarinda gecikme (bas tutma:8 ay,
oturma:2 yas, yuriime:4 yas) olan 10 yas erkek hasta, yiriime, merdiven
¢ikma ve boynunu tutmakta gucluk sikayetleriyle bagvurdu.

Sonuglar: Norolojik bakisinda bilateral pitozis, fasiyal gugsuzlik,
hiperlordoz ve kanat skapula saptandi. Kas guci proksimalde 3/5,
distalde 4/5, DTR hipoaktifti. Kas enzimleri, Anti-Ach/MUSK antikorlari
ve birinci basamak metabolik taramasi normaldi. EMG’sinde primer
kas tutulumu digiindiren miyojenik MUP degisiklikleri gozlendi ve
kas biyopsisinde tip2 kas liflerinde azalma olup supheli miyopati olarak
raporlandi. Tekrarlanan EMG’de dekrement calismasinda siipheli
motor son plak disfonksiyonu saptandi. KMS'da psbdomyopatik
tutulum gorilebilen alt gruplardan COLQ / DOK7 mutasyonu on planda
dusiiniilerek NGS analizi galigildi. COLQ geninde ¢.444G>A(p.W148*).
(p.Trp148*) homozigot mutasyon tespit edildi. Salbutamol tedavisi ile
dinlenmeden 4 kilometre yiriyebilir, 5-6 kat merdiven gikabilir seklinde
belirgin iyilesme gozlendi.

Tartigma: COLQ mutasyonlu KMS’da psodomiyopatik tutulum izlenebilir,
pridostigminle klinik kotilesme ve beta-adrenerjiklerle belirgin iyilesme
gorulur. KMS’da morbidite/mortaliteyi en aza indirmek ve uygun tedavi
secimi icin genetik tani onemlidir.
Anahtar  Kelimeler: COLQ;

Psodomiyopati.

A case of congenital myasthenic syndrome with COLQ mutation
showing pseudomyopathic clinical and electrophysiological features

Purpose: Congenital myasthenic syndrome (CMS) is a heterogeneous
group of inherited neuromuscular junction diseases with variable clinical
presentations that can be seen from infancy to adolescence-adulthood.
Most are treatable after presynaptic/synaptic/postsynaptic identification
by localization of the defective molecules and electrophysiological
features. However, inappropriate or delayed treatment can cause
serious morbidity/mortality. We present here, a case of CMS with
clinical myopathy, whose decrement response was unclear in
electrophysiological studies, and COLQ mutation was detected by new
generation sequencing (NGS).

Methods: A 10-year-old male patient with neuromotor delay whose
parents were first-degree cousins and presented with difficulty in
walking and climbing stairs.

Results: On neurological examination, he had bilateral ptosis, facial
weakness, hyperlordosis, winged scapula, decreased muscle power
and hypoactive DTR. Muscle enzymes, Anti-Ach/MUSK antibodies, and
initial metabolic investigations were normal. Myogenic MUP changes
suggestive of primary muscle involvement were observed in EMG, and
muscle biopsy revealed a decrease in type2 muscle fibers. Suspicious
motor endplate dysfunction was detected in the decrement study
on repeated EMG. NGS was performed considering the COLQ/DOK7
mutation, which is one of the subgroups of CMS with pseudomyopathic
involvement. A homozygous mutation was detected in the COLQ gene
C.444G>A(p.W148~).(p.Trp148*). A significant improvement was
obtained with salbutamol treatment, in the form of walking 4 km without
rest and climbing 5-6 steps.

Conclusion: Pseudomyopathic involvement may be observed in CMS
with COLQ mutation. Clinical worsening with pyridostigmine and
significant improvement with beta-adrenergics is detected. Genetic
diagnosis is important for minimizing morbidity/mortality and choosing
appropriate treatment in CMS.

Keywords: COLQ; Congenital myasthenic syndrome; Pseudomyopathy.

Konjenital  myastenik  sendrom;

COVID-19 pandemisinin duchenne muskiiler distrofili bireylere etkisi:
ebeveyn bakis acisi

Halil Ibrahim CELIK', Azize Reda TUNC', Mustafa SARI', Demet
0ZTURK, Aynur Ayse KARADUMAN'

"Lokman Hekim Universitesi, Saglhk Bilimleri Fakiltesi, Fizyoterapi ve
Rehabilitasyon Bolumii, Ankara.

Amag: Bu calismanin amaci, Koronavirils Hastaligi (COVID-19)’nin,
Duchenne Muskiller Distrofi (DMD)’li bireylerin saglik ve rehabilitasyon
hizmeti kullanma, fiziksel ve genel saglik durumlari izerine olan etkisini
ebeveyn bakis agisindan degerlendirmeki.

Yontem: Arastirma ekibi tarafindan 20 soruluk bir anket olusturuldu.

Veriler, cevrimici (Google Form) olarak “DMD Aileleri Dernegi” Uizerinden

ulagilan ve tanilari genetik test ile dogrulanmig bireylerin aileleri/primer
bakim verenlerinden elde edildi.

Sonuglar: Calismaya dahil edilen 290 DMD’li bireyin (yas: 10,3x4,1
yil) %4,8’inin COVID-19 enfeksiyonuna yakalandigi bildirildi. Pandemi
boyunca karsilagilan major sorunlarin saglk hizmeti alma (%81) ve stres
yonetiminde (%40) yasandigi goruldii. Bireylerin yanidan fazlasinin;
genel saglhk durumu (%53), hareketlilik (%56), eklem hareket agikhigi
(%53), ruhsal durum (%63) ve sosyal iletisim (%59) alanlarinda kot
yonde etkilendigi bulundu. Ayrica; bireylerin %70’inin 3 ay ve daha
fazla ayaktan fizyoterapi aldigi merkeze ara verdigi ve sadece %6’sinin
telerehabilitasyon hizmeti alabildigi ve memnuniyet diizeyinin oldukca
diisiik (10 puanlik viziiel analog skalasi:0,4+1,7) oldugu saptand.

Tartigma: Aileler, COVID-19 pandemisi boyunca DMD’li bireylerin saglk
hizmeti kullanma ve fiziksel-genel saglik durumlarinin donemli oranda
olumsuz etkilendigini bildirdi. Pandemi veya dogal afet gibi durumlarin
olumsuz etkilerini dnlemek igin telerehabilitasyon ve teletip hizmetlerinin
kullanilabilecegi dusiinuldi.

Anahtar Kelimeler: COVID-19; Duchenne muskiler distrofi; Ebeveyn
bakigi.

Impact of the COVID-19 pandemic on individuals with Duchenne
muscular dystrophy: a parental perspective

Purpose: The aim of this study was to evaluate the effect of the
Coronavirus Disease (COVID-19) on the use of health and rehabilitation
services, physical and general health conditions of individuals with
Duchenne Muscular Dystrophy (DMD) from the perspective of parents.

Methods: A questionnaire of 20 questions was created by the research
team. The data were obtained from the families/primary caregivers of
individuals whose diagnoses were confirmed by genetic testing and
accessed online (Google Form) via the “DMD Families Association”.

Results: It was reported that 4.8% of the 290 individuals with DMD (age:
10.3+4.1 years) included in the study were infected with COVID-19. It
was observed that the major problems encountered during the pandemic
were experiencing health care (81%) and stress management (40%).
More than half of the individuals were found to be adversely affected in
general health (53%), mobility (56%), range of motion (53%), mental
status (63%) and social communication (59%). Also, it was determined
that 70% of the individuals took a break from the center where they
received outpatient physiotherapy for 3 months or more, and only 6%
could receive telerehabilitation service and the level of satisfaction was
quite low (10-point visual analog scale: 0.4+1.7).

Conclusion: Families reported that the health care utilization and
physical-general health status of individuals with DMD were significantly
adversely affected during the COVID-19 pandemic. It was thought that
telerehabilitation and telemedicine services can be used for preventing
the negative effects of situations such as pandemics or natural disasters.

Keywords: COVID-19; Duchenne muscular dystrophy; Parental
perspective.

Duchenne muskiler distrofili bireylerde COVID-19 korku diizeyi ve asi
olma durumunun incelenmesi

Azize Reda TUNC', Halil Ibrahim CELIK', Mustafa SARI', Demet
OZTURK', Aynur Ayse KARADUMAN'

"Lokman Hekim Universitesi, Saglk Bilimleri Fakiltesi, Fizyoterapi ve
Rehabilitasyon Bolumi, Ankara.

Amac: Yilksek enfeksiyon ve bulagsma orani, nispeten yilksek morbidite
ve mortalite orani, pandeminin seyri hakkindaki belirsizlik ve sosyal
medyada hastalik hakkindaki asilsiz ve korkutucu gonderiler, COVID-19
ile ilgili korku ve kaygiya neden olmaktadir. Bu galigmanin amaci;
Duchenne Muskuler Distrofi (DMD)’li bireylerde, COVID-19 ile ilgili
korku dizeyini degerlendirmek ve bu bireylerin asi olma durumunu
sorgulamakti.

Yontem: COVID-19 pandemisi sirecinde bireylerin yasadigi korku
dizeyini dlecmek icin Turkce gecerlik ve guvenirligi 10 yas Uzeri
cocuklarda ve yetiskinlerde gosterilen “COVID-19 Korkusu Olcegi”
kullanildi. Olgegin toplam puani, Turkiye ortalamasi (18,48) ile ‘One
Sample T test’ kullanilarak kiyaslandi. Ayrica, bireylerin asi olma durumu
ve eger olmadiysa nedeni aragtirmacilar tarafindan olusturulan 2 soruyla
sorgulandi. Mevcut pandemi kosullari nedeniyle; veriler, ¢evrimici
olarak ‘DMD Aileleri Dernegi’ Uzerinden ulagilan, tanilar genetik test ile
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dogrulanmig ve 16 yasin Uizerindeki DMD’li bireylerden elde edildi.

Sonuglar: Caligmaya dahil edilen 44 DMD’li bireyin (yas:20,9+4,0
yil) %7’si daha onceden COVID-19 enfeksiyonu gecirdigini belirtti.
“COVID-19 Korkusu Dlgegi"nin toplam puani agisindan, DMD’li
bireylerin (18,84) genel Trkiye popilasyonuna benzer oldugu bulundu
(p=0,79).Tamamina ag! hakki taninan bireylerin %68’inin asl oldugu,
asl olmayanlarin (n=14) ise %86’sinin ‘Saglik durumumdan dolayi
asinin tehlikeli olabilecegini dusiiniyorum’, %14’unun ise ‘Agi hakkinda
duydugum olumsuz bilgi ve haberlerden etkilendim’ cevabini verdigi
goruldi.

Tartigma: COVID-19 korku diizeyi agisindan, DMD’li bireylerin
toplumdaki diger bireylerden farkli olmadigi, ancak DMD’li bireylerin
kardiyopulmoner yetersizlikler nedeniyle yilksek risk grubunda oldugu
g0z dniine alindiginda, agi konusunda yapilacak bilgilendirmelerin bu
grupta asilanma oraninin artinimasinda faydali olabilecegi diisiiniildi.

Anahtar kelimeler: Asi; COVID-19; Duchenne muskuler distrofi; Korku
dizeyi.

Study of COVID-19 fear level and vaccination status in individuals
with Duchenne muscular dystrophy

Purpose: Factors such as high infection and transmission rate, relatively
high morbidity and mortality rate, uncertainty about the course of
the pandemic and unfounded and corsetposts about the disease on
social media cause fear and anxiety about New Coronavirus Disease
(COVID-19). The aim of this study is to Duchenne Muscular Dystrophy
(DMD) was to assess the level of fear associated with COVID-19 and to
question their vaccination status.

Methods: During the COVID-19 pandemic, the “COVID-19 Fear Scale”
was used in children and adults over the age of 10 to measure the level
of vulnerability experienced by individuals. In addition, the condition of
individuals being vaccinated and, if not, the cause were questioned with
2 questions created by the researchers.

Results: In terms of the total score of the “COVID-19 Fear Scale”,
individuals with DMD (18.84) were found to be similar to the general
population of Turkey (p=0.79). It was found that 68% of all individuals
who were given vaccines were vaccinated while 86%of those who were
not vaccinated answered “| think the vaccine can be dangerous due to
my health condition”.

Conclusion: In terms of covid-19 fear level, it was thought that
information about vaccination could be useful in increasing the
vaccination rate in this group, given that individuals with DMD are no
different from other individuals in society, but individuals with DMD are
at high risk due to cardiopulmonary insufficiency.

Keywords: Vaccine; COVID-19; Duchenne muscular dystrophy; Fear
level.

ORAI1-iligkili konjenital muskiiler distrofi: bir vaka sunumu

Didem BICER’, Duygu GUNER 0ZCANYUZ ', Serap BILGE', Hilya
KARA Gillen GUL MERT", Faruk INCECIK', Sevcan TUG BOZDOGAN?
Suzan ZORLUDEMIR? M. Ozlem HERGUNER!

'Cukurova Universitesi Cocuk Noroloji Bilim Dali, Adana.

2Cukurova  Universitesi  Tibbi ~ Genetik ~ Anabilim  Dall,
SCukurova Universitesi Tibbi Patoloji Anabilim Dali, Adana.

Amac: ORAI1 geni; T hiicrelerinde, iskelet kasi ve ektodermal dokularda
kalsiyum akisinda rol oynar. ORAI/1 mutasyonlart mRNA ve protein
ekspresyonunu degistirip, Ca kanal fonksiyonunu ortadan kaldirir.
Yazimizda ORAI1 geninde otozomal dominant gegen yeni mutasyon
saptanan hastamizi sunmayi amagladik.

Yontem: 4 yasinda kiz hasta ciltte lekeler, yiriiyememe sikayetiyle
poliklinige getirildi. Iki aylikken bagini tutamama sikayeti olan hastanin
gec dogum oykisii, prenatal donemde hareket azligi ve postnatal
donemde zayif emme gsikayeti vardi. Desteksiz oturmayr 2 yasinda
saglayan hasta yurilyemiyordu. Soygegmisinde annesinin gebelik
kayiplari, babasinin yaygin kas atrofisi mevcuttu. Muayenesinde oral
aftoz plaklar ve ciltte eritematoz lezyonlari vardi. Aksiyel hipotonisi olan
hastanin dirsek ve ayak bileklerinde kontraktiirleri vardi. Tetkiklerinde
CK: 3558U/L saptanmis olup diger kan tetkikleri normaldi. EMG’de
myojenik tutulum mevcuttu. Kas biyopsisinde merozin (+) konjenital
muskiler distrofi ile uyumlu bulgular saptand.

Adana.
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Sonuglar: Genetik incelemede ORAI7 geninde NM-0327903 ¢.159delC(p.
Tyr54ThrfsTer12) heterozigot mutasyon saptandi ve klinik olarak anlamli
kabul edildi. Ailesinin genetik incelemesinde babasinda ayni mutasyon
saptanarak noroloji poliklinigine yonlendirildi.

Tartigma: ORA/1 mutasyonlarinda immiin yetmezlik, otoimminiteye
yatkinlk, cilt bulgulari, konjenital nonprogresif miyopati, hipokalsifiye
amelogenesis imperfekta, respiratuvar tutulum gibi pek gok sisteme
ait bulgular olabilir. Gende fonksiyon kaybina veya kazanimina neden
olan mutasyonlar farkh klinik tablolarin ortaya ¢ikmasina neden olur.
Bulgularin iyi analiz edilmesi, erken tedavi ve genetik danigmanlik
acisindan donemli olacaktir.

Anahtar kelimeler: Konjenital muskiler distrofi; Myopati; ORA/7 geni.
ORAI1-associated congenital muscular dystrophy: a case report

Purpose: ORAI7 gene plays role in calcium influx in T cells, skeletal
muscle and ectodermal tissues. Mutations in ORA/7 alter mRNA, protein
expression and disrupt Ca channel function. We present case of patient
with new autosomal dominant mutation in the ORAIT gene.

Methods: A four-year-old female patient was brought to the outpatient
clinic with skin complaints and an inability to walk. The patient had
complaint of weak sucking after lack of movement in the prenatal period.
The patient, who was able to sit without support at the age of 2, could not
walk.. In the family history the father had widespread muscle atrophy.
On physical examination, the patient had axial hypotonia, contractures in
the elbows and ankles. Oral aphthous plaques and erythematous lesions
were noticed. On laboratory tests:CK was 3558U/L, and other results
were average. EMG showed myogenic changes. Muscle biopsy revealed
findings consistent with merosin (+) congenital muscular dystrophy.

Results: Genetic analysis revealed a heterozygous mutation in the ORA/1
gene, NM-0327903 ¢.159delC(p.Tyr54ThrfsTer12) and was considered
clinically significant. The same mutation was found in the father, who
was referred to the neurology outpatient clinic.

Conclusion: Many systems involvement such as immunodeficiency,
autoimmune diseass, skin lesions, congenital myopathy, hypocalcified
imperfecta and respiratory involvement could be seen in patients
with ORAI1 mutations. Mutations that cause loss or gain of function
in the gene can lead to different clinical pictures. Accurate analysis
of the findings will be critical in terms of early treatment and genetic
counseling.

Keywords: Congenital muscular dystrophy; Myopathy; ORAIT gene.

Limb girdle muskuler distrofi hastalarimin klinik, demografik ve
genetik bulgulan

Duygu GUNER DZCANYUZ ', Gulen GUL MERT', Neslihan OZCAN 2,
Serap BILGE', Mihriban Ozlem HERGUNER?, Faruk INCECIK', Suzan
ZORLUDEMIRS, Sevcan TUG BOZDOGAN*

'Cukurova Universitesi Cocuk Noroloji Bilim Dali, Adana.
Sanliurfa Eyyiibiye Egitim ve Arastirma Hastanesi, Sanliurfa.
SCukurova Universitesi Tibbi Patoloji Bilim Dali, Adana.
4“Cukurova Universitesi Tibbi Genetik Bilim Dali, Adana.

Amag-Yontem: Limb Girdle Muskuler Distrofi (LGMD) pelvik ve omuz
kusagindaki kaslarda simetrik, ilerleyici kas gligsiizligi, normal yiiriime
yasl ve yilksek CK dizeyi ile karakterize heterojen bir kas hastaligi
grubudur. Bu ¢alismada LGMD tanili hastalarin geriye yonelik taranarak
taniya gotiren, erken tanida kullanilabilecek klinik ipuglari, hastaligin
seyri ve hastaligin bolgesel farkliliklarinin olmasi nedeniyle Cukurova
bolgesine ait hastalik alt gruplarinin saptanmasi planlanmigtir.

Sonuglar: LGMD tanisi ile izlenen 31 hastadan 25'i (%67,7 erkek) genetik
ile kanitlanmistir. Hastalarin yas ortalamasi 7,1 yil, akrabalik orani
%77,4tl. Merkezimizde en sik saptanan tip LGMDR1 idi (%51,6). Diger
tipler siklik sirasiyla LGMDR6, LGMDR3 ve LGMDR5 olarak saptandi. Bu
alt tipler arasinda en erken baslangic, tani yasi ve en yilksek CK degerleri
LGMDR5 grubundaydi. Kas atrofisi, skapular kanatlasma, skolyoz ve
kontraktur gelisimi LGMDR6 grubunda daha dikkat cekiciydi. LGMDR1,
R6 ve R5’te kas psodohipertrofileri vardi. Solunum yetmezligi bulgular
yine LGMDR6 grubunda dikkat ¢ekiyordu. Hastalarin ambulasyon kaybi
%9,6 oranindaydi ve LGMDR6 ve R3’te saptandi. Non-ambulasyon
yagl ortalama 8,6 yildi. Hastalarin %54,8'ine kas biyopsisi yapilmigti.
Bunlarin %76,5’inin genetik ¢alismasi biyopsi sonucuyla uyumlu idi. 4



hastada daha dnce tanimlanmamig yeni mutasyon saptandi.

Tartigma: LGMD’lerde Klinik bulgular ge¢ baglangich hafif kas
gugsiizlugiinden, erken baglangigh agir yurume bozukluguna kadar
farkl fenotiplerde olabilir. Su an etkin bir tedavisi olmamasina ragmen
ilerleyen zamanlarda hedeflenmis tedavi seceneklerinin arastiriliyor
olmasi ve genetik danismanligin verilebilmesi agisindan erken tani ve alt
gruplarin belirlenmesi dnemlidir. Bu gekilde komplikasyonlari da daha
uygun yonetmek mimkiin olacaktir.

Anahtar Kelimeler: Alt grup; Cukurova; LGMD.

Clinical, demographic and genetic findings of limb girdle muscular
dystrophy patients

Purpose-Methods: Limb-Girdle Muscular Dystrophy (LGMD) is a
heterogeneous group of muscle diseases characterized by symmetric,
progressive weakness in the pelvic, shoulder girdle muscles. It has
been planned to determine the disease subgroups observed in the
Cukurova region by retrospectively screening patients with LGMD, given
differences in clinical indications that can be used for early diagnosis,
the course of the disease and regional differences.

Results: The early LGMD diagnosis of 25 of the 31 patients (66.7% were
men) was genetically confirmed. The mean age of the patients was 7.1
years, the rate of consanguinity was 77.4%. The most common type was
LGMDR1 (51.6%). The other types observed were LGMDR6, LGMDR3
and LGMDRS5 in the order of frequency. The earliest beginning and
diagnosis age as well as the highest CK values were in the LGMDR5.
Muscle atrophy, scapular winging, scoliosis, contracture development
were more striking in the LGMDR6. Respiratory failure findings were
remarkable in the LGMDR6. Ambulation loss of the patients was 9.6%
and was detected in the LGMDR6 and R3 (mean non-ambulatory age
8.6 years). Muscle biopsy had been performed in 54.8% of the patients.
The genetic study findings of 76.5% of them was compatible with the
biopsy result. A previously unidentified new mutation was detected in
4 patients.

Conclusion: Clinical findings in LGMDs may vary from late-beginning
mild muscle weakness to early-beginning severe gait disturbance.
Although there is currently no effective treatment, early diagnosis,
determination of LGMD subgroups are important for the investigation
of targeted treatment options and provision of genetic counseling
in the future. In this way, it will be possible to manage complications
appropriately.

Keywords: Subgroup; Cukurova; LGMD.

Nadir bir kas hastahigi: FHL1 iligkili miyopati

Duygu GUNER 0ZCANYUZ', Serap BILGE', Didem BICER?, Hulya KARA1,
M. Ozlem HERGUNER!, Gillen GUL MERT", Faruk INCECIK', Suzan
ZORLUDEMIR?, Sevcan TUG BOZDOGAN3
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3Cukurova Universitesi Tibbi Genetik B.D., Adana.

Amag-Yontem: FHL1, iskelet kasi sarkolemmasi ve myofibriler
sarkomerde lokalize bir proteindir. Fonksiyonlari iyi bilinmemekle
birlikte kasin yapisal elementlerinin sinyalizasyonu, diferansiyasyonu
ve sirdurilebilirliginde etkili oldugu dusunilmektedir. FHL1-iligkili
miyopatiler oldukca nadir rastlanan kas hastaliklarndir ve genellikle
X’e bagh dominant kalitilirlar. Kiz ve erkekleri etkileyebilmekle birlikte
erkeklerde daha agir seyrederler. Alt ekstremite distallerinde giigsiizlik
ve yavas ilerleyen yiirime bozukluguyla basvuran ve genetik inceleme
sonucu FHL1 geninde hemizigot patojenik mutasyon saptanan adolesan
bir erkek hastayi sunduk.

Sonuglar: 10 yasinda yurimede, oturup kalkmada zorlanma yakinmasi
baslayan olgunun dis merkezde asil kontraktiirii nedeniyle opere oldugu
ogrenildi. Ailede bilinen kas hastaligi yoktu. Fizik muayenesinde alt
ekstremite distal kaslarda giigsiizlik, atrofi ve bilateral pes planusu, solda
minimal kanat skapulasi vardi. Rijid omurgasi, skolyozu yoktu. CK: 96
IU/L; ENMG incelemesinde kronik norojenik tutulus saptandi. Distal SMA
ve metabolik miyopatiler diglandi. Yapilan kas biyopsisi nonspesifikti.
Hastanin bakilan tim gen analizinde FHL7 geninde ¢.230A>G hemizigot
(p.N77S) mutasyon saptandi. Kardiyolojik incelemesi normaldi.

Tartigma: FHL1-iligkili miyopatiler farkl klinik bulgular ve farkh
semptom siddetleriyle karsimiza gelebilir. Bugiine kadar bildigimiz

kadariyla FHL1 genindeki mutasyonlar 5 farkli klinik tabloya neden
olmaktadir: Reducing body miyopati, postural kas atrofisiyle seyreden
X'e bagl miyopati, Emery-Dreifuss muskiller distrofisi, Skapulaperoneal
miyopati ve rijid omurga sendromu. Ancak gerek klinik gerekse patolojik
bulgularda varyasyonlar ve drtiigsmeler sik gorulmektedir. Ancak dzellikle
skapuloperoneal gigsuzlik, rijid omurga ve kardiyak bulgulari olan
hastalarda akla getirilmesiyle hayati tehdit edebilecek komplikasyonlari
kontrol altinda tutmak ve hastalarin yasam Kalitelerini duzeltmek
mumkin olabilir.

Anahtar Kelimeler: Distal miyopati; FHL-1; Yiriime bozuklugu.

A rare muscle disease: FHL1-related myopathy

Purpose-Methods: FHL1 is a protein localized in the myofibrillar
sarcomere, the sarcolemma in skeletal muscle. It is involved in the
signaling process, differentiation, and maintaining of structural elements
of the muscle. FHL1-related myopathy is a very rare group of muscular
disorders that shows an X-linked dominant inheritance. We present an
adolescent boy who applied to us because of weakness in the distal
lower extremities, slowly developing gait disorder, and for whom we
detected a hemizygous pathogenic mutation in the FHL1 gene.

Results: The 10 years old patient had started to have difficulty in
walking, had been operated due to achilles contracture. There was no
known muscle disease in the family. Physical examination revealed
weakness, atrophy in the lower extremity distal muscles, bilateral pes
planus, minimal left wing scapula. He had no rigid spine, scoliosis.
CK:961U/L; Chronic neurogenic involvement was detected in ENMG
examination. The muscle biopsy was nonspecific. In the whole gene
analysis, ¢.230A>G hemizygous(p. N77S) mutation was detected in the
FHL1 gene. Cardiac examination was normal.

Conclusion: FHL1-related myopathies may show up with various clinical
manifestations and symptom severity. FHL1 mutation was found in five
rare muscular diseases: reducing-body myopathy, X-linked myopathy
with postural muscle atrophy, Emery-Dreifuss muscular dystrophy,
scapulaperoneal myopathy and rigid spine syndrome. Yet, in both clinical
and pathological findings, overlapping manifestations are common.
However, when FHL1-related myopathies are considered, especially in
patients with scapuloperoneal weakness, rigid spine, cardiac complaints,
it may be possible to control life-threatening complications, improve the
quality of life of patients.

Keywords: Distal myopathy; FHL-1; Gait disorder.

Derin tendon reflekslerinin alinabildigi ve hi¢ kaybolmadigi tip 1
spinal muskiiler atrofi olgusu

Elif ACAR ARSLAN', Arzu ERDEN?, Nihal YILDIZ', Gilnur ESENULKU',
Pinar 0ZKAN KART".

'Karadeniz Teknik Universitesi Cocuk Norolojisi Bilim Dali, Trabzon.

%Karadeniz Teknik Universitesi Fizyoterapi ve Rehabilitasyon Anabilim
Dali, Trabzon.

Amag: Spinal muskiler atrofi (SMA), hipotoni, dilde fasikiilasyon ve
reflekslerin alinmamasi ile karakterize otozomal resesif noromuskuler
bir hastaliktir. SMA tip 1 en ciddi formudur ve literatiirde, tim SMA
tip1’li olgularda, bir olgu diginda, derin tendon reflekslerinin alinmadigi
bildirilmistir. Tum SMA’larin %50-70’ini olugturmaktadir. Bu sunumda,
28 aylk tip 1 SMA’l oldugu ongorilen bir olguda derin tendon
reflekslerinin alinabildigini gostermektedir ki bu son derece nadir bir
durumdur.

Yontem: Bu sunumda, video goruntileri ile ¢ok nadir olan bir olgu
sunuldu. Iki kardes olum oykisi bulunan (7 ayhk iken), SMN2 kopya
sayisi 2 olan olgunun, prenatal, natal ve postnatal dykusinde hipoksi
oykusii olmayip, spinal patolojisi bulunmamakta idi. Bir buguk aylikken
intratekal nusinersen tedavisi ve fizyoterapi almaya baslamigt.
Olgu anamnez, genetik, norolojik ve radyolojik bulgular ile birlikte
degerlendirildi.

Sonuglar: Olgumuz, yiriimeye bir yaginda baglamis idi. Su an iki kelimeli
cumleler kurabiliyor. On ¢ aylik iken CHOP INTEND skoru 64/64 idi.
Yirmi sekiz aylik bakisinda, bagimsiz yiriyebildigi, bagimsiz kostugu,
merdiven ¢ikabildigi, catal- kasik kullanabildigi kaydedildi. Norolojik
muayenesinde bilateral derin tendon refleksleri (patellar) 1,5 ayliktan bu
yana normoaktif olarak alinabilmektedir.

Tartigma: Sinirh sayida da olsa verilere dayanarak, intratekal
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nusinersen tedavisinin ve fizyoterapinin birlikte kullanilmasinin, SMA
tip 1’li cocuklarin ventilatore baglanmasinda ve yasamalarina firsat
vermede etkin oldugunu soyleyebiliriz. Bununla beraber, bu olgu,
motor fonksiyonlarindaki olumlu prognozunun yani sira derin tendon
reflekslerinin korunmasi ile de oldukga ilgingtir.

Anahtar Kelimeler: Derin tendon refleksleri; SMN2 kopya sayisi; Spinal
muskiler atrofi.

Spinal muscular atrophy type 1 with normoactive deep tendon reflexes

Purpose: Spinal muscular atrophy (SMA) is an autosomal recessive
neuromuscular disease characterized by hypotonia, tongue fasciculation
and absent deep tendon reflexes. It has been reported in the literatiire
that, deep tendon reflexes are absent in SMA cases, except for one
case. In this presentation, we demonstrate a 28 month old girl with type
1 SMA, with preserved deep tendon reflexes which is extremely rare
condition.

Methods: We present a vary rare case with her videos. She has two
SMN2 copy number with homozygous deletion in SMN1 gene. She did
not have any history of hypoxia in her prenatal, natal, and postnatal
history. There is no sign of spinal and cranial pathology on MRI images.
The family lost previosly their two siblings when they were at 7 month
of age due to SMA type 1 disease. Our case started receiving intrathecal
nusinersen theraphy and physiotheraphy when she was one and half
months old.

Results: She started to walk at the age of one. When she was 13 month
of age, her CHOP-INTEND score was 64/64. She can walk and run
independly. Her bilateral deep tendon reflexes (patellar) could be taken
as normoactive since the age of one and half month.

Conclusion: The combined theraphy of the intrathecal nusinersen and
physiotheraphy is effective in SMA type 1 patient in terms of survival
based on limited data. However, this case is very interesting with her
favorable prognosis in motor functions as well as the preservation of the
deep tendon reflexes.

Keywords: Deep tendon reflexes; SMN2 copy number; Spinal muscular
atrophy.

Spinal muskiler atrofi tanih cocuklarin demografik, klinik ve
laboratuvar bulgulan ve yasam kalite skorlari

Nihal YILDIZ', Elif ACAR ARSLAN', Arzu ERDEN?
'Karadeniz Teknik Universitesi Cocuk Norolojisi Bilim Dali, Trabzon.

’Karadeniz Teknik Universitesi Fizyoterapi ve Rehabilitasyon Anabilim
Dali, Trabzon.

Amag: Spinal muskiler atrofi (SMA)’l olgularda D vitamini yetersizligi
sik gorulmektedir. Bazal immun bulgulariyla ilgili veriler simirhdir.
Noromuskiler hastaliklarin klinik takibi komplikasyonlarin olugumunu
onlemek agisindan dnemlidir. Bu ¢alismada, SMA tanisi olan gocuklarin
demografik, klinik ve laboratuvar ozelliklerinin incelenmesi ve aileleri ile
birlikte olgularin yagsam kalitelerinin degerlendirilmesi amaglanmigtir.

Yontem: Calismamiza, hastanemizde 2-18 yas arasi SMA tanisiyla takip
edilmig 27 (n=27) olgudan, verileri eksiksiz olan 16 hasta (n=16) alindi.
Hastalarin bagvurudaki laboratuvar degerleri, en son kazanmig olduklari
motor fonksiyonlar kaydedildi. Ailelere ve gocuklara, yas gruplarina gore
belirlenen PedsQL 3.0 Noromuskiler Modili uyguland.

Sonuglar: Calismamiza yags ortalamasi 93+60 ay olan, 7 (%43,75)’si kiz
16 hasta alindi (n=8 SMA tip 1, n=5 SMA tip 2, n=3 SMA tip 3). Ortalama
takip siireleri 36+5 ay idi. Tani anindaki serumdaki, B12 vitamin degerleri
271+66ng/L, 25-0H-D3 vitamini degerleri 21,14+12,9ug/L idi. Bes
olgunun (%31,25) immunglobulin (Ig) G duzeyleri, yaslarina gore normal
degerin altindaydi. Hastalarin CHOP INTEND ortalamasi 32,7+16,6 idi.
SMA tip 1, SMA tip 2 ve 3 grubu ile kargilagtinldiginda, B12 vitamini ve D
vitamini agisindan fark yoktu. Hemoglobin, transferrin saturasyonu, SMA
Tip1’li olgularda daha dusiikti (p<0,05). Yasam kalitesi degerlendirme
olgeginde SMA tip 2 ve 3 grubundaki ailelerin, maddi konularda endigeli
oldugu ve anketi dolduran tim cocuklarin da bu alanda benzer skorlari
oldugu gorildi. D vitamini diizeyi anket sonuglari ile karsilastirildiginda,
dusiik D vitamini diizeyi CHOP puanlarinda azalma ile iligkili bulundu
ancak istatistiksel anlamli bulunmadi.

Tartigma: SMA’ll olgularin takibinde vitamin dizeyleri ve immin
statillerinin degerlendirmesi dnemlidir.
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Anahtar Kelimeler: Spinal muskiler atrofi; Vitamin D seviyesi; Yagsam
kalitesi.

Demographic, clinical, laboratory findings and quality of life scores of
children with spinal muscular atrophy

Purpose: Vitamin D deficiency is common in patients with spinal
muscular atrophy (SMA). Data on basal immune findings are limited.
Here, it was aimed to examine the demographic, clinical and laboratory
characteristics of children with SMA and to evaluate the quality of life of
the cases with their families.

Methods: Of the 27 (n=27) patients aged 2-18 years who were followed-
up with SMA, 16 patients (n=16) with complete data were included in
the study. Laboratory values and latest motor functions of patients were
recorded. PedsQL 3.0 Neuromuscular Module, determined according to
age groups, was applied to families and children.

Results: Sixteen patients (n=8 SMA type1, n=5 SMA type2, n=3 SMA
type3), 7 (43.75%) female were included to study with a mean age of
93460 months. The mean follow-up period was 36+5 months. Serum
vitamin B12 values were 271+66ng/L, 25-0H-D3 vitamin values were
21.14+12.9pg/L. Immunoglobulin (Ig) G levels of five cases (31.25%)
were below the normal value for age. The mean CHOP score of patients
was 32.7+16.6. Comparation of SMA type1 with SMA type2, 3 groups
there was no difference in vitamin B12, vitamin D values. Hemoglobin,
transferrin saturation was lower in patients with SMA type1 (p<0.05).
When vitamin D levels were compared with the survey results, low
vitamin D level was found to be associated with a decrease in CHOP
scores, but it wasn’t statistically significant.

Conclusion: Evaluation of vitamin levels and immune status in follow-up
of patients with SMA is important in terms of improving quality of life.

Keywords: Spinal muscular atrophy; Vitamin D level; Quality of life.

Klinik ekzom ve tiim ekzom analizi ile tip v glikojen depo hastaligi
(McArdle) saptanan 3 olgu
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Amag: McArdle hastaligi, glikojen fosforilaz enzim eksikligine baglh
cocukluk veya ergenlik doneminde egzersiz intoleransi, kas kramplariyla
karakterize otozomal resesif gecigli norometabolik bir hastaliktir. Bu
bildiride McArdle saptanan ii¢ olgu sunulmustur.

Yontem: Olgu 1; Cocuklugundan itibaren kas gigsiizligu, egzersiz
intoleransi olan 35 yag kadin hastanin muayenesinde alt ekstremitelerde
proksimal kas giigsiizlugu saptandi. CK (kreatin kinaz): 1083IU/L
bulundu. Babasinda CK yiiksekligi ve 44 yasinda tekerlekli sandalyeyle
ambulasyon oykiisii mevcuttu. Olgunun kiz gocugunda da cabuk
yorulma ve kas giigsiizligi sikayetleri ile CK yiiksekligi saptandi.
Sonuglar: Klinik ekzomda PYGM geninde homozigot c.1948C>T
(p.Arg650Ter) patojenik varyant saptandi; sanger sekansiyla dogrulandi.
Olgu 2; anne-baba arasinda 1. derece kuzen evliligi olan, cabuk yorulma
ve CK yilksekligi (104001U/L) olan 13 yas kiz olgudur. Tum ekzom
analizinde (PYGM: Homozigot c.1A>G (p.Met1 Val) mutasyonu saptandi.
Olgu 3; 8 yasinda baglayan ¢abuk yorulma, kas giigsiizligu sikayetleriyle
CK yuksekligi (20000 1U/L) saptanan olgudur. Kas giicii 5/5 saptandi.
Anne baba arasinda akrabalik yoktu. Kuzeninde CK yiiksekligi mevcuttu.
Tum ekzom analizinde (PYGM: Homozigot c.1A>G (p.Met1 Val)
mutasyonu saptandi. Akraba olmayan ikinci ve iigincii olguda saptanan
ayni mutasyon toplumumuzda bu mutasyonun sik goruldiguni



gostermektedir.

Tartigma: Kas kramplari, egzersizle yorgunluk semptomlariyla bagvuran
olgularda aile dykiisii de varsa, glikojen depo hastaliklari ve McArdle
hastaligi akla gelmelidir. Tanida klinik ekzom, tim ekzom ve sanger
sekans analizi yol gostericidir.

Anahtar Kelimeler: Ekzom analizi; Glikojen depo hastaligi; McArdle.

Three Cases with Type V Glycogen Storage Disease (McArdle)
Detected by Clinical Exome and Whole Exome Analysis

Purpose: McArdle disease is an autosomal recessive neurometabolic
disease with exercise intolerance and muscle cramps in childhood/
adolescence due to glycogen phosphorylase enzyme deficiency. Herein
we report three cases.

Methods: Case 1; 35-year-old female who had muscle weakness and
exercise intolerance since childhood, proximal muscle weakness was
detected in the lower extremities. Creatine kinase (CK) was 1083IU/L.
His father had CK elevation and a history of wheelchair ambulation at the
age of 44. High CK was detected in the daughter of patient with fatigue
and muscle weakness.

Results: Homozygous ¢.1948C>T (p.Arg650Ter) pathogenic variant was
detected in the PYGM gene in the clinical exome; confirmed by sanger
sequence. Case 2; 13-year-old female with a first cousin degree of
consanguinity presented muscle fatigue and CK elevation (104001U/L).
Whole exome analysis (WES) revelaed (PYGM: Homozygous c.1A>G
(p.Met1 Val) mutation was detected. Case 3; presented with complaints
of fatigue and muscle weakness at the age of 8 years and had increased
CK (20000 IU/L). Muscle strength was normal and graded as 5/5. There
was no consanguinity but her cousin had elevated CK. Whole exome
analysis (PYGM: Homozygous c.1A>G (p.Met1 Val) mutations were
detected. Same mutation detected in the second and third case whom
are unrelated shows this mutation is common in our population.

Conclusion: Glycogen storage diseases and McArdle’s disease should
be considered in patients presenting with muscle cramps and symptoms
of fatigue with exercise if there is positive family history. Clinical exome,
whole exome and sanger sequence analysis may be helpful in diagnosis.

Keywords: Exome analysis; Glycogen storage disease; McArdle.

Enerji icecegine bagh kreatin kinaz yiksekligi
Emine TEKIN', Handan AYHAN AKOGLU', Betiil DILER DURGUT?
'Giresun Universitesi Tip Fakiltesi, Giresun.

*Giresun Kadin Dogum ve Cocuk Hastaliklari Egitim ve Arastirma
Hastanesi, Giresun.

Amag: Kreatin kinaz (CK) myopatilerde (inflamatuar, enfeksiyoz,
metabolik), muskiler distrofilerde, rabdomyoliz durumunda, kas
hastaligi olmaksizin ilag kullanimi, egzersiz veya kas travmasina bagli
yukselebilmektedir. Enerji icecegine bagh CK yuksekligi oldugunu
diisiindigiimiiz hastamizi sunmak istedik.

Yontem: Vaka sunumu

Sonuglar: 17 yaginda erkek hasta 2 giindir siiren halsizlik, mide agris,
karin agrisi ve sancisi sikayetiyle gelmisti. Akraba olmayan anne babadan
7,5 aylik 2850 gr olarak sezaryenle dogmustu. Noromotor gelisimi yasina
uygundu. Hikayede yakin zamanda gegirilen travma, enfeksiyon, yogun
egzersiz, agilama tariflenmiyordu. Ailede bilinen kas hastalig yoktu. Kas
hassasiyeti yoktu, kas kitlesi, giici ve tonusu, derin tendon refleksleri
normaldi. Heliotrop ras, yutma gigligii, proksimal giigsuzlik, Gowers
arazi gibi herhangi bir myopati disiinduren bulgusu yoktu. Biyokimyasal
tetkiklerinde CK 5492 U/L, ALT:24 U/L, AST: 57 U/L bulundu. Bobrek
fonksiyon testleri, elektrolitler ve tam idrar tahlili normaldi. Hidrasyon
baglandi, ertesi giin CK:3413 U/L, ALT:18 U/L, AST: 33U/L saptand.
Hastanin anamnezi derinlestirildiginde enerji icecegi 2-3 giinde bir ictigi,
protein agirlikli beslenip viicut gelistirme igin spor yaptigi 6grenildi. En
son kontroldeki CK diizeyi 114U/L bulundu.

Tartigma: Enerji icecekleri igerigindeki kafein nedeniyle egzersiz
toleransini artirmak igin kullanilmaktadir. Bununla birlikte tagikardi,
gogus agnisi, carpinti, aritmi, dispne, karin agrisi, kas spazmi, agri,
bas donmesi, titremeler, konusma bozuklugu, yirime gicligu,
koordinasyonda azalma, uyku bozukluklar, gerginlik gibi yan etkiler
yapabilmektedir. Guniimiizde gengler tarafindan kolayca ulasilabilen,
literatiirde rabdomyolize sebep olabilecegi bildirilen enerji icecekleri CK

yiiksekligi sebebi olarak akilda tutulmahdir.
Anahtar kelimeler: Enerji icecegi; Kas; Kreatin kinaz; Rabdomyoliz.
Energy drink-induced creatine kinase elevation

Purpose: Creatine kinase (CK) can be elevated in myopathies
(inflammatory, infectious, metabolic), muscular  dystrophies,
rhabdomyolysis, drug use, exercise or muscle trauma without muscle
disease. We presented a patient with high CK due to energy drink.

Methods: Case presentation

Results: A 17-year-old male admitted with complaints of 2 days of
fatigue, stomach pain and abdominal pain. He was born 7.5 months, 2850
gr by G/S from non-consanginous parents. Neuromotor development
was appropriate. Recent trauma, infection, intense exercise, vaccination
and muscle disease in the family were not described. There was no
muscle tenderness, muscle mass, strength and tone, and deep tendon
reflexes were normal. He had no findings suggestive of myopathy such
as heliotrope rash, dysphagia, proximal weakness or Gowers’ syndrome.
Biochemical tests revealed CK 5492 U/L, ALT: 24 U/L, AST: 57 U/L.
Renal function tests, electrolytes and complete urinalysis were normal.
After hydration CK: 3413 U/L, ALT: 18 U/L, AST: 33U/L was detected.
When he was questioned again, it was learned that he consumed an
energy drink every 2-3 days, had a protein-based diet and did sports for
body building. Last CK value was 114U/L.

Conclusion: Energy drinks are used to increase exercise tolerance
due to the caffeine content. However, it can cause side effects such as
tachycardia, chest pain, palpitations, arrhythmia, dyspnea, abdominal
pain, muscle spasm, pain, dizziness, tremors, slurred speech, difficulty
walking, decreased coordination, sleep disorders, and tension. Energy
drinks, which are easily accessible by young people and reported to
cause rhabdomyolysis in the literature, should be kept in mind as the
cause of CK elevation.

Keywords: Energy drink; Muscle; Creatine kinase; Rhabdomyolysis.

Ataksi ile bagvuran DNAJC3 mutasyonlu olgu

Ender CAN', Abdullah Ihsan GURLER?, Ugur GUMUS?, Bahtiyar
SAHINOGLU?

"Gaziantep Cengiz Gokgek Kadin Dogum ve Cocuk Hastaliklari Hastanesi
Cocuk Noroloji Klinigi, Gaziantep.

2Dr. Ersin Arslan Egitim ve Arastirma Hastanesi Tibbi Genetik Klinigi,
Gaziantep.

Amag: DNAJC3 mutasyonu, endoplazmik retikulum disfonksiyonuna
neden olarak juvenil baglangich diyabet, santral ve periferik
norodejenerasyonun egslik ettigi, erken baglangich ataksi, isitme kaybi ve
MRG’de serebellar atrofinin gorildiigil noroendokrin bir hastaliktir. Bu
caligmada DNAJC3 mutasyonlu bir olgu, ataksinin nadir nedenlerinden
biri olmasi nedeniyle sunulmusgtur.

Yontem:12 yas kiz olgu dengesiz yuriime ve biligsel geriligi nedeniyle
bagvurdu. 0z-soygegmisinden 1.derece kuzen evliliginden, miadinda,
3200 gr dogdugu ogrenildi. Agirhgr 0,03 SDS, boyu -0,86 SDS idi.
Norolojik bakida ataksi, dismetri, dizartri, tandem yuriyusiinde
beceriksizligi, ekstremite distallerinde 1hml atrofisi gorildi. Sol asil
refleksi hipoaktif, duyu muayenesi olagand.

Sonuglar: Kan gazi, rutin biyokimyasal tetkikler, alfa fetoprotein, HbA1c
degerleri olagandi. EMG’de, sol median ve peroneal, sag median ve
ulnar sinirlerin duysal ileti hizlari ihmh diigiiktil. Beyin MRG’de serebellar
atrofi saptandi. DNAJC3 geninde homozigot mutasyon saptandi. Tibbi
genetik klinik dnemi belirsiz olan bu varyanti OR bir hastalik olan ‘Ataxia,
combined cerebellar and periferal, with hearing loss and diabetes
mellitus’ (OMIM: 616192) fenotipi ile iliskilendirdi. Aileden varyant
analizi planlandi.

Tartigma: Cok sayida norometabolik ve norogenetik hastaliklarda,
anormal serebellar sistem bulgulari ve serebellar atrofi birlikte
gorilmektedir. Son yillarda genetik testlerdeki ilerlemeler ve testlerin
yaygin kullamimi, literatirde son derece nadir gorilen DNAJC3
mutasyonlu olgularin tanisinda klinisyenlere yol gosterici olacaktir.
Anahtar kelimeler: Ataksi; DNAJC3 mutasyonu; Serebellar atrofi.

A case with DNAJC3 mutation presenting with ataxia

Purpose: DNAJC3 mutation is a neuroendocrine disease that causes
endoplasmic reticulum dysfunction, accompanied by juvenile-onset
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diabetes, central and peripheral neurodegeneration, early-onset ataxia,
hearing loss, and cerebellar atrophy on MRI. In this study, a case with
DNAJC3 mutation is presented because it is one of the rare causes of
ataxia.

Methods: A 12-year-old girl presented with unsteady gait and cognitive
retardation. From her personal history, it was learned that she was born
at term, 3200 g, from a first degree cousin marriage. Her weight was
0.03 SDS, her height was -0.86 SDS. Neurological examination revealed
ataxia, dysmetria, dysarthria, clumsiness in tandem gait, and moderate
atrophy of the distal extremities. Left Achilles reflex was hypoactive,
sensory examination was normal.

Results: Blood gas, routine biochemical tests, alpha fetoprotein, HbA1c
values were normal. In EMG, sensory conduction velocities of left
median and peroneal, right median and ulnar nerves were moderately
low. Cerebellar atrophy was detected in brain MRI. Homozygous
mutation was detected in DNAJC3 gene. Medical genetics associated
this variant, whose clinical significance is uncertain, with the phenotype
of OR disease ‘Ataxia, combined cerebellar and peripheral, with hearing
loss and diabetes mellitus’ (OMIM: 616192). A family variant analysis
was planned.

Conclusion:Abnormal cerebellar system findings and cerebellar atrophy
are observed together in many neurometabolic and neurogenetic
diseases. The advances in genetic testing and the widespread use of
tests in recent years will guide clinicians in the diagnosis of extremely
rare cases with DNAJC3 mutations in the literature.

Keywords: Ataxia; DAJC3 mutation; Cerebellar atrophy.

Ataksi ile bagvuran ENTPD1 mutasyonlu herediter spastik parapleji
tip 64 olgusu

Ender CAN', Abdullah Ihsan GURLER? Ugur GUMUS? Bahtiyar
SAHINOGLU?

Gaziantep Cengiz Gokgek Kadin Dogum ve Cocuk Hastaliklari Hastanesi
Cocuk Noroloji Klinigi, Gaziantep.

2Dr. Ersin Arslan Egitim ve Arastirma Hastanesi Tibbi Genetik Klinigi,
Gaziantep.

Amag: Herediter spastik paraplejiler (HSP) kortikospinal yolun fonksiyon
kaybiyla ilerleyici alt ekstremite spastisitesine neden olan nadir ve
genetik heterojenitesi olan norodejeneratif bir hastalik grubudur. Burada
HSP’nin gok nadir bir varyanti olan tip 64’0 vurgulamak istedik.

Yontem: 6 yagsinda ilerleyici yurime bozuklugu nedeniyle bagvuran
kiz olgunun 6z-soyge¢misinden 1. derece kuzen evliliginden miadinda
NSVY ile 1500 gr olarak dogdugu ogrenildi. Agirhg 15 kg (-2,31 SDS),
boyu 107 cm (-1,84 SDS) idi. Norolojik bakisinda bilateral hamstring
kaslarinda spastisitesi mevcuttu. DTR’leri alt extremitede hipoaktif, Uist
extremitede olagandi ve ataksik yurliyordu. Orta diizeyde bilissel ve
konugma geriligi, hiperaktivitesi mevcuttu.

Sonuglar: Kan gaz, rutin biyokimyasal tetkikleri, CK, alfa feto protein,
kraniyal MRG ve EMG normaldi. ENTPD1 geninde patojenik homozigot
mutasyon saptandi. Tibbi genetik bu varyanti anormal yurilyus paterni
ve orta diizey entelektilel gerileme ile seyreden spastic paraplegia 64,
autosomal recessive (OMIM: 615683) fenotipi ile iligkilendirdi. Aileden
varyant analizi planland.

Tartigma: HSP’nin klinik heterojenitesi nedeniyle bireysel oykil, fizik
muayene, biyokimyasal tetkikler, MRG ve EMG’ye dayali olarak guivenilir
bir tani koymak zordur. HSP’nin kesin tanisi olgumuzda oldugu gibi
genellikle genetik testler, hastaligin stipheli spesifik tipiyle baglantili
oldugu bilinen bir mutasyonun varhg ile konulur.

Anahtar Kelimeler: Ataksi; ENTPD1 mutasyonu; Herediter spastik
parapleji.

Hereditary spastic paraplegia type 64 case with ENTPD1 mutation
presenting with ataxia

Purpose: Hereditary spastic paraplegia (HSP) is a rare and genetically
heterogeneous neurodegenerative disease group that causes progressive
lower extremity spasticity with loss of function of the corticospinal tract.
Here we wanted to highlight the type 64, which is a very rare variant of
the HSP.

Methods: It was learned from the personal family history of the 6-year-
old girl who applied with progressive gait disorder, that she was born with
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NSVY at term and weighed 1500 gr from a first-degree cousin marriage.
Her weight was 15 kg (-2.31 SDS), her height was 107 cm (-1.84 SDS).
In her neurological examination, she had bilateral hamstring spasticity.
Her DTRs were hypoactive in the lower extremity, normal in the upper
extremity, and she was walking ataxic. She had moderate cognitive and
speech retardation and hyperactivity.

Results: Blood gas, routine hiochemical tests, CK, alpha feto protein,
cranial MRI and EMG were normal. Pathogenic homozygous mutation
was detected in the ENTPD1 gene. Medical genetics has associated this
variant with the phenotype of spastic paraplegia 64, autosomal recessive
(OMIM: 615683) with abnormal gait pattern and moderate intellectual
decline. A family variant analysis was planned.

Conclusion: Due to the clinical heterogeneity of HSP, it is difficult to make
a reliable diagnosis based on individual history, physical examination,
biochemical tests, MRI and EMG. As in our case, the definitive diagnosis
of HSP is usually made by genetic testing, the presence of a mutation
known to be associated with the suspected specific type of the disease.

Keywords: Ataxia; ENTPD1 mutation; Hereditary spastic paraplegia.

Kalitsal periferik noropatilerin genetik etiyoloji arastirmasinda
algoritma

Gulay GULEG CEYLAN'?, Esra HABILOGLU? Biisra CAVDARLI?, Ebru
TUNCEZ?, Sule BILEN®, Ozlem YAYICI KOKEN¢, C. Nur SEMERCI
GUNDUZ'?

" Ankara Yildinm Beyazit Universitesi, Tibbi Genetik Klinigi, Ankara.
2Ankara Sehir Hastanesi, Tibbi Genetik Klinigi, Ankara.

3 Ankara Sehir Hastanesi, Noroloji Klinigi, Ankara.

* Ankara Sehir Hastanesi, Cocuk Noroloji Klinigi, Ankara.

Amag: Kalitsal periferik noropatiler, periferik sinir sistemini etkileyen
klinik ve genetik heterojenite gosteren, nadir gorulen hastalik grubu
olup Charcot-Marie-Tooth (CMT) hastaligi en sik goriilen alt grubudur.
Farkl kalitim tipleri gosteren yaklasik 80 farkli gen CMT ile iliskilidir. Son
yillarda, hastalikla ilgili hedef genlere yonelik Yeni Nesil Dizileme (YND)
panelleri, klinik uygulamada tercih edilen bir yontem olmustur. Tirk
popiilasyonunda kalitsal-periferik-noropatinin molekuler etiyolojisinin
belirlenmesi ve hedeflenen Yeni Nesil Dizileme panellerinin tanisal
veriminin ortaya ¢ikariimas| amagland.

Yontem: Klinik olarak kalitsal periferik noropati on tanis ile yonlendirilen
64 hastaya PMP22 duplikasyon/delesyon analizi yapildi. Analiz sonucu
normal olan (39) ve daha dnce PMP22 delesyonu/duplikasyonu olmadigi
bilinen (11) toplam 50 hastaya CMT iligkili 44 geni, (AARS, ARHGEF10,
BSCL2, COX6A1, DHTKD1, DNMT1, DNM2, DYNC1H1, EGR2, FAM134B,
FIG4, FGD4, GAN, GARS, GDAP1, GJB1, HSPB1, HSPB8, IGHMBP2,
IKBKAP, INF2, KIF1B, KIF5A, LITAF, LMNA, MARS, MED25, MFN2,
MPZ, MTMR2, NDRG1, NEFL, PLEKHG5, PMP22, PRPS1, PRX, RAB7A,
REEP1, SBF1, SBF2, SH3TC2, TRPV4, VCP, YARS) kapsayan panel YND
yontemi ile uygulanmugtir.

Sonuglar: PMP22 duplikasyonu/delesyonu yapilan hastalarin 14’inde
duplikasyon 11’inde ise delesyon saptanmigtir. YND analizi yapilan
50 hastanin 18'sinde GDAP1(4), INF2(2), GAN(2), SH3TC2(2), EGR2,
GJB1, GNB4, HSPB1, IGHMBP2, LITAF, MFN2, SBF1 genlerinde klinigi
aciklayan patojenik/muhtemel patojenik varyant, 13’tinde klinik dnemi
bilinmeyen varyant saptanmis olup segregasyon analizleri devam
etmektedir. Bir hastada GAN geninde tagiyicilik saptanmis olup diger
allel icin ek analiz planlanmigtir.

Tartigma: Kalitsal periferik noropatinin - molekiller tanisi, tedavi
segeneklerinin diizenlenmesi ve dogru genetik damigma igin gereklidir.
Hastaliga en sik sebep olan delesyon/duplikasyonlar agisindan, PMP22
MLPA ile 64 hastanin 25’inde (%39) taniya ulagiimig, YND ile ise 50
hastanin 18’inin (%36) molekiller tanisi kesinlestirilmistir. Sonug olarak
kalitsal periferik noropati hastalarinda tanisal algoritmanin zaman ve
maliyet etkinligi agisindan dnemi vurgulanmistir.

Anahtar Kelimeler: Kalitsal periferik noropati; Yeni Nesil Dizileme.

Genetic algorithm in etiological research of hereditary peripheral
neuropathies

Purpose: Hereditary-peripheral-neuropathies (HPN) are a rare disease
group with clinical and genetic heterogeneity affecting peripheral nervous
system. Charcot-Marie-Tooth (CMT) disease is the most common



subgroup. About 80 genes showing different types of inheritance are
associated with CMT. Next-Generation-Sequencing (NGS) panels for
disease related target genes have become the preferred method in
clinical practice. Here, it was aimed to determine the molecular etiology
of HPN in Turkish population and to reveal the diagnostic yield of
targeted NGS panels.

Methods: PMP22 duplication/deletion analysis (PMP22/MLPA) was
performed on 64 patients who were referred with a clinical pre-diagnosis
of HPN. A total of 50 patients with normal PMP22/MLPA (39) and
known to have no PMP22 deletion/duplication (11) were applied a panel
including 44 CMT-related genes (AARS, ARHGEF10, BSCL2, COX6A1,
DHTKD1, DNMT1, DNM2, DYNC1H1, EGR2, FAM134B, FIG4, FGD4,
GAN, GARS, GDAP1, GJB1, HSPB1, HSPB8, IGHMBP2, IKBKAP, INF2,
KIF1B, KIF5A, LITAF, LMNA, MARS, MED25, MFN2, MPZ, MTMR2,
NDRG1, NEFL, PLEKHGS5, PMP22, PRPS1, PRX, RAB7A, REEP1, SBF1,
SBF2, SH3TC2, TRPV4, VCP, YARS) by NGS.

Results: PMP22 duplication in 14 patients and PMP22 deletion in
11 patients were detected by PMP22/MLPA. 18 of 50 patients, who
underwent NGS analysis, had a molecular diagnosis with pathogenic/
likely-pathogenic variant in GDAP1(4), INF2(2), GAN(2), SH3TC2(2),
EGR2, GJB1, GNB4, HSPB1, IGHMBP2, LITAF, MFN2, SBF1 genes.
13 patients had a variant of unknown-significance. In a patient, a
heterozygous variant was observed in GAN gene. Additional analysis for
the other allele was planned.

Conclusion: Molecular diagnosis of CMT is essential for the arrangement
of treatment options and accurate genetic counselling. In terms of
deletions/duplications that cause the disease most frequently, the
diagnosis was reached in 25 (39%) of 64 patients with PMP22/MLPA,
and the molecular diagnosis of 18 (36%) of 50 patients with NGS was
confirmed. As a result, the importance of diagnostic-algorithm in terms
of time and cost-effectiveness in HPN patients was emphasized.

Keywords: Hereditary peripheral neuropathies; Next Generation
Sequencing.

Romatolojik hastalik on tanisi ile takip edilen glikojen depo hastalig:
tip 5 olgusu

Peren PERK YUCEL', Hatice MUTLU ALBAYRAK?

Trakya Universitesi Tip Fakilltesi, Cocuk Saghgi ve Hastaliklari Anabilim
Dali, Cocuk Norolojisi Bilim Dali, Edirne.

Ankara Sehir Hastanesi, Cocuk Genetik Bolumi, Ankara.

Amag: Glikojen depo hastaligi tip5 (GDH tip5, Mc Ardle’s Hastaligi),
izometrik kas kontraksiyonu veya atmis fiziksel aktivite sonucunda
cizgili kaslarda bulunan myofosforilaz enzim eksikligi sonucu egzersiz
intoleransina yol acan metabolik bir myopatidir. Hiperurisemi ve gut
hastaliginin sonucunda olusan inflamatuar artrit benzeri semptomlar
daha ¢ok GDH tip1’de, nadiren tip5’de bulgu verip olgularin ge¢ tani
almasina yol acabilir.

Yontem: Asiri yorgun hissetme, cabuk yorulma sikayeti ile bagvuran
14 yagindaki kiz hastanin daha once dig merkezlerde yapilan analizleri
sonucunda donemsel olarak kreatin kinaz yuksekligi (1515 U/I, 912
U/L, 235 U/L) oldugu gozlenmistir. Ozgecmis ve soygecmisinde
Ozellik olmayan olgumuzun muayenesinde kas guciinun ekstremite
proximallerinde (4/5), distallerine (5-/5) oranla azalmis oldugu,
yagitlarina gore zayif oldugu (kilo: 39,5 kg, <3 p) tespit edildi.

Sonuglar: Sportif aktiviteler sonucunda ¢abuk yorulma, sik-bol yemek
yemesine ragmen kilo alamamasi nedeni ile glikojen depo hastaligi tips
on tanisi ile PYGM gen analizi gonderilmistir. Test sonucunda c.1A>G
(p.Met1 Val) homozigot varyant pozitif tespit edildi.

Tartigma: Glikojen depo hastaligi tip5, artmus fiziksel aktiviteye sekonder
gelisen egzersiz intoleransina yol agan ataklarin goruldigu, ataklar
diginda hicbir bulguya neden olmayan metabolik myopatilerden biridir
ve romatolojik hastaliklar ile siklikla karigip tanisi gecikebilir. Bu olgular
antiromatoid ilaglar kullanip, gereksiz intraartikuler steroid tedavisine
magruz kalabilirler. Bu nedenle romatolojik hastaliklarin ayirici tanisinda
mutlaka akilda tutulmalidir.

Anahtar Kelimeler: Cocuk; Glikojen depo hastaligi tip 5; Kas giigsiizligil.

A pediatric case followed with rheumatological disease diagnosed as
glycogen storage disease type 5

Purpose: Glycogen storage disease type 5 (GSD type 5, Mc Ardle’s

Disease) is a metabolic myopathy characaterized by myophosphorylase
enzyme deficiency in striated muscles and exercise intolerance due to
isometric muscle contraction or intense physical activity. Inflammatory
arthritis-like symptoms based on hyperuricemia and gout may present
mostly in GSD type1 and rarely in type5, leading to delayed diagnosis
of the cases.

Methods: A 14-year-old female patient who had no abnormal medical or
familiy history suffered from extreme fatigue and getting tired quickly,
had intermittant increased creatine kinase levels (respectively levels:
1515 U/, 912 U/L, 235 U/L) during the follow up in other centers. In
physical examination, we observed increased muscle weakness in the
proximal (4/5) extremities compared with the distal (5-/5), and failure to
thrive (weight:39.5 kg, <3 p).

Results: Extreme fatigue during the sportive activities and disability of
gaining weight though eating frequantly and abundantly led to consider
metabolic myopaties such as GSD type 5. Thus, we performed PYGM
gene analysis and detected c.1A>G (p.Met1 Val) homozygous variant.

Conclusion: Glycogen storage disease type 5 is a rarely seen metabolic
myopathy with no symptoms and signs in periods other than attacks
resulted from exercise intolerance triggered by increased physical
activity. Patients with Mc Ardle’s disease may receive antirheumatoid
drugs and unnecessary intra-articular steroid exposure. Therefore, GSD
type 5 should be kept in mind as one of the differential diagnosis for
rheumatological diseases.

Keywords: Pediatric; Glycogen storage disease type 5; Muscle weakness.

Parsonage-Turner sendromu: olgu sunumu
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Amag: Parsonage-Turner sendromu, Noraljik amyotrofi (NA)
veya idiopatik brakiyal pleksopati, ani ve siddetli agriyi takiben st
ekstremitelerde duyu kusuru, kas gucii kaybi ve atrofiye neden olan,
omuz kusagi ve Ust ekstremitenin nadir gorillen, farkli etiyolojilerden
koken alan nadir bir noromiiskiler hastaligidir. Cocukluk caginda
nadir goriilmektedir. Tani, hikaye ve fizik muayene bulgulariyla konur
ve elektromiyografi (EMG) ile desteklenir. Eriskinde steroid ve IVIG
tedavisine yanit veren olgular bildirilmistir. Bu nedenle etyolojide
otoimmiinitenin de rolii olabilecegi duguniiimektedir.

Yontem: On iki yasinda hasta sag uist ekstremitesini hareket ettirememe
nedeniyle merkezimize bagvurdu. Oykusiinde bir yil 6nce diigme sonrasi
baglayan agr ve 24 saat icinde gelisen giigsuizlik sikayeti mevcuttu.
0 donemde yapilan EMG kok avilsiyonu ile uyumlu bulunmus,
ancak onarim cerrahisinde kopma olmadigi saptanarak merkezimize
yonlendirilmisti.

Sonuglar: Hastanin muayenesinde omuz fleksorleri ve 4. falanks
fleksorlerinde kas gict 2/5 idi. Etkilenen ekstremitede derin tendon
refleksleri alinamamisti ve duyu kusuru saptanmamisti. Deltoid,
biceps,triceps ve pectoralis major kaslar atrofikti. Kontrol EMG’de C5-7
koklerinde tam, C8-T1 koklerinin kismi olarak etkilendigi lezyon saptand.
Brakial pleksus USG’de C5-7 koklerinde sola gore ¢ap ve ekojenitesinde
azalma vardi. Manyetik rezonans incelemede etkilenen kaslarda atrofi
saptandi. Hastaya noraljik amyotrofi tanisi kondu. Bir yildir yapilan fizik
tedavi egzersizlerine ragmen diizelme olmayan hastaya oral steroid
verildi. Fayda goren hastaya intravendz immiinglobulin (IV 1g) tedavisi
verildi. 1V Ig tedavisi sonrasinda hastanin kas giicunde belirgin artis
saptandi. Hastanin genetik analizinde mutasyon saptanmadi.

Tartigma: Cocukluk g¢aginda idiopatik brakiyal pleksopati olgularinda
ayiricl tanida noraljik amyotrofi digiinilmelidir. Olgumuzda immiin
tedaviye alinan yanit, etyolojide otoimmunitenin olasi roluni
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desteklemektedir.

Anahtar Kelimeler: Brakiyal pleksus; Intravendz imminglobulin;
Noraljik amiyotrofi.
Parsonage-Turner syndrome: a case report

Purpose: Parsonage-Turner Syndrome (PTS), also known as idiopathic
brachial plexopathy or neuralgic amyotrophy (NA), is an uncommon
condition characterized by acute onset of commonly unilateral shoulder
pain, which may progress to neurologic deficits such as weakness and
paresthesias. The etiology remains unknown, but it is believed that
infectious and autoimmune factors are involved. PTS diagnosis is made
via patient history, physical examination, magnetic resonance imaging
(MRI), and nerve conduction studies. Corticosteroids and intravenous
immunglobulin (IVIG) treatments responded cases in adults have been
reported previously. We herein report a case of PTS, and which was
responsive to immunotherapy that was administered at 13 months after
the onset of symptoms.

Methods: A 12-year-old patient was admitted to our center due to the
inability to move her right upper extremity after light trauma one year
ago before her admission and weakness that developed within 24 hours.
The EMG performed at that time was found to be compatible with root
avulsion, but it was determined that there was no rupture in the repair
surgery and she was referred to our center.

Results: Her neuromuscular examination showed that muscle strength
was 2/5 in shoulder flexors and 4th phalanx flexors. No sensory defect
was detected. Deltoid, biceps, triceps and pectoralis major muscles
were atrophic. In the control EMG, a complete lesion was found in the
C5-7 roots and partially affected in the C8-T1 roots. Magnetic resonance
examination revealed atrophy in the affected muscles. The patient was
diagnosed with neuralgic amyotrophy. No SEPT9 mutation was detected
in her genetic analysis. Corticosteroid treatment was administered to
the patient who did not improve despite physical therapy exercises for
one year. After IVIG treatment, the patient’s muscle strength increased
significantly.

Conclusion: Neuralgic amyotrophy should be considered in the
differential diagnosis of idiopathic brachial plexopathy in childhood. The
response to immune therapy in our case supports the possible role of
autoimmunity in the etiology.

Keywords: Brachial plexus; Intravenous immunoglobulin; Neuralgic
amyotrophy.

Disik ayakla prezente olan nadir bir osteokondrom olgusunun
tamisinda EMG incelemesi

Recep Kamil KILIG', Salih AKBAS', Akif Muhtar 0ZTURK?, Ercan DEMIR’
'Gazi Universitesi Tip Fakilltesi, Cocuk Noroloji Bilim Dali, Ankara.

°Gazi Universitesi Tip Fakiltesi, Ortopedi ve Travmatoloji Bilim Dali,
Ankara.

Amag: Kompresyona bagli common peroneal sinir felci;alt ekstremitede
en sik, viicutta ise medial ve ulnar sinirden sonra igtincii en sik gorilen
sinir sikismasidir. Common peroneal sinir fibulanin bas kisminda
yuzeysel ilerlemekte ve ayrica sinir trasesi boyunca fibula boyun
kismindan muskulus peronalis longus kas fibrilleri altindan gegcmektedir.
Bu anatomik lokalizasyon ve osteofibroz tunel sikismanin en olasi nedeni
olmakla birlikte kitle basisina bagl mekanik sikisma nadir bir sebeptir.

Yontem: Bes yas 8 aylk kiz hasta 2 ay once baglayan sol tarafl
yuriimede zorluk, ayakta gugsuzluk ve karincalanma sikayetleri ile dig
merkeze bagvurmug ve tarafimiza yonlendirilmis. Fizik muayenesinde
yuriirken topallama ve sol ayakta siriikleme goze ¢arpmaktaydi. Sol
ayakta dorsifleksiyon yapilamamakla birlikte;sol tibialis anterior kasinda
(0/5),so0l peroneus longus kasinda (1/5), sol ekstansor digitorum longus
kasinda (0/5) paralizi,alt bacak anterolateral bolge ve ayak dorsumunda
sensoriyal defisit saptandi. Sinir iletim ¢alismasi ve igne EMG
calismasinda; sol common peroneal sinirin fibula bagi popliteal segment
lokalizasyonunda aksonal hasara ikincil distalde motor liflerde belirgin
aksonal dejenerasyonla seyreden monongropati saptandi. Bu bolgeye
yonelik cekilen X-ray grafi ve MR incelemesinde; sol fibula boynunda
osteofitik protuberens gorillerek ortopedi boliumiince eksizyonel cerrahi
islem uygulandi. Histopatolojik inceleme ile osteokondroma tanisi
kesinlegtirilen hastada sekelsiz iyilesme saglandi.

Sonuglar: Dusiik ayak etiyolojisi aydinlatilarak acil miidahale edilmesi
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gereken Klinik durumdur. Common peroneal sinir hasarinin etiyolojisinde
en sik neden travma olup bunu benig kistler, tibiofibular bolgedeki artrit
ve nadir olarak da timor izlemektedir.

Tartigma: Bu olguda da oldugu gibi; sinir trasesi boyunca yapilacak
elektrofizyolojik ¢aligmalar; sinir hasarinin seviyesinin, motor ve
sensoriyal etkilenmenin derecesinin ve lezyonun yerinin belirlenmesinde
ve tanida dnemli rol oynamaktadir.

Anahtar  Kelimeler: Cocuk; Dusuk ayak;
Osteokondrom; Peroneal sinir tuzaklanmasi.

EMG examination in the diagnosis of a rare case of osteochondrosis
presenting with a drop foot

Purpose: Common peroneal nerve palsy due to compression is the
most common nerve compression in the lower extremities and the
third most common nerve compression in the body after the medial
and ulnar nerves. The common peroneal nerve runs superficially in the
head of the fibula, and also passes along the nerve tracts from the neck
part of the fibula under the peronalis longus muscle fibrils. Therefore
this anatomical localization and osteofibrous tunnel are the most
likely causes of compression, mechanical compression due to mass
compression is a rare cause.

Methods: A five-year 8-month-old girl was complaining walking difficulty,
weakness in standing, and tingling on the left side over 2 months. She
was refferred to our pediatric neurology department. Limping and
dragging walking on the left foot were noticeable findings on her physical
examination. The patient cannot be performed dorsifelxion of left foot.
Also paralysis of a left tibialis anterior muscle (0/5), a left peroneus
longus muscle (1/5), a left extensor digitorum longus muscle (0/5) were
detected. And sensorial deficit fonud on her left lower leg anterolateral
region and the dorsum of the left foot. In the nerve conduction study and
needle EMG study, mononeuropathy was identified secondary to axonal
damage in the popliteal segment localization of the fibula head of the left
common peroneal nerve with pronounced axonal degeneration in the
motor fibers distal to it. On her left lower leg X-ray and MRI; osteophytic
protuberance was detected in the neck of the left fibula and excisional
surgery was performed by the orthopedics department. The diagnosis of
osteochondroma was histopathologically confirmed and she recovered
without any sequelae was achieved in the patient.

Results: Drop foot requires an urgent evolution and its etiology should
be quickly elucidating for treatment. In the etiology of common peroneal
nerve damage, the most common cause is trauma, followed by benign
cysts, arthritis in the tibiofibular region, and rarely a tumor.

Conclusion: As in this case, electrophysiological studies along the nerve
tracts play an important role in determining the level of nerve damage,
the degree of motor and sensorial damage, and the location of the lesion,
as well as in diagnosing.

Keywords: Child; Drop foot; Electromyography; Osteochondroma;
Peroneal nerve entrapment.

Elektromiyelografi;

Geg tani gelisimsel kalga displazisi: yiirime giiliigi tespit edilen bir
olgu sunumu nedeniyle
Rojan IPEK', Ebubekir SERAMET?

'Adiyaman Egitim ve Aragtirma Hastanesi, Cocuk Noroloji Bilim Dal,
Adiyaman.

2Adiyaman Universitesi Tip Fakiltesi, Ortopedi ve Travmatoloji Anabilim
Dali, Adiyaman.

Amag: Daha dnceleri dogustan kalca cikigi olarak bilinen gelisimsel kalga
displazisi dogumda femur baginin asetabulum iginde olmayip farkl bir
pozisyonda bulunma halidir. Bu durum dogumda ve yagamin ilk 1 yilinda
gorilebildigi gibi adelosan ve erigkin yasta da tespit edilebilmektedir.

Yontem: Iki yil sekiz aylik erkek hasta Cocuk Noroloji poliklinigine
nobet sikayetiyle bagvurdu. 0zgegmisinde yenidogan doneminde
Hirschsprung hastalig tanisi almis olan hastanin soygegmisinde anne
ve baba arasinda ikinci dereceden akrabalik vardi. Fizik muayenesinde
antropometrik dlcumleri 3 persentil alti olup bilateral kalgada abduksiyon
kisithhg, sol kalga Ortolani ve Barlow testi pozitif saptandi. Derin tendon
refleksleri normal ve patolojik refleksi yoktu.

Sonuglar: Laboratuvar bulgularinda anormallik saptanmadi. Hastanin
fizik muayene bulgulari nedeniyle gelisimsel kalca displazisi agisindan
ortopedi bolumine konsulte edildi. Cekilen direkt grafide sol femur



baginin yukari dogru yer degistirdigi gozlendi. Ortopedi bolimu
tarafindan kapali kalca eklem rediksiyonu ve pelvipedal algcilama
operasyonu yapildi.

Tartigma: Gelisimsel kalga displazisi iilkemizde sik gorilen bir durumdur.
Erken tani ve tedavi Onlenebilir sakatliklar agisindan ¢ok onemlidir.
Bu calisma, yurime gucligi tespit edilen hastalarda gelisimsel kalga
displazisinin de olabilecegi akilda tutulmasi gerektigini ve giiniimiizde
hala iyi yapilan fizik muayenenin milkemmel bir tani araci oldugunu
vurgulamak amaciyla sunulmustur.

Anahtar Kelimeler: Erken tani; Kalca ¢ikigi; Pediatrik.

Late-diagnosed developmental dysplasia of the hip: a case report
having walking difficulty

Purpose: Developmental dysplasia of the hip, previously known as
congenital hip dislocation, is a condition in which the femoral head is
not in the acetabulum but in a different position at birth. This condition
can be seen at birth and in the first year of life, and also in adolescence
and adulthood.

Methods: A two-year-eight-month-old male patient was admitted to the
Pediatric Neurology outpatient clinic with a complaint of seizures. In his
personal background, the patient had been diagnosed with Hirschsprung
disease in the neonatal period and had second-degree consanguinity
between his parents in his family history. In his physical examination,
his anthropometric measurements were below the 3 percentile, and
abduction restriction was found in bilateral hips, and the left hip Ortolani
and Barlow tests were positive. Deep tendon reflexes were normal and
there were no pathological reflexes.

Results: No abnormality was detected in laboratory findings. Due to
the physical examination findings of the patient, he was consulted to
the orthopedics department in terms of developmental dysplasia of the
hip. It was observed in the direct x-ray that the left femoral head was
displaced upwards. Closed hip joint reduction and spica cast application
were done by the orthopedics department.

Conclusion: Developmental dysplasia of the hip is a common case in
our country. Early diagnosis and treatment are very important in terms
of preventable disabilities. This study was presented to emphasize
that developmental dysplasia of the hip should also be kept in mind
in patients having walking difficulties and that today, a well-performed
physical examination is still an excellent diagnostic tool.

Keywords: Early diagnosis; Hip dislocation; Pediatric.

COL12A1 geninde yeni bir mutasyon: Ullrich konjenital muskiiler
distrofi

Rojan IPEK', Bugra Eser CAVDARTEPE?

'Adiyaman Egitim ve Aragtirma Hastanesi, Cocuk Noroloji Bilim Dali,
Adiyaman.

2Adiyaman Egitim ve Arastirma Hastanesi, Tibbi Genetik Anabilim Dali,
Adiyaman.

Amag: Kollajen tip VI iligkili genlerin mutasyonlari Ullrich konjenital
muskiler distrofisine ve Bethlem miyopatisine neden olur. Nadir olarak
COL6 mutasyonlari icermeyen Ullrich konjenital muskiler distrofisi ve
Bethlem miyopatisi benzeri bozukluklari olan hastalarda COL12A1 gen
mutasyonlarini tanimlayan olgular bildirilmigtir.

Yontem: Iki yil on aylik kiz hasta eklem gevsekligi ve sik disme
sikayetleri ile poliklinigimize basvurdu. Intrauterin donemde gelisme
geriligi oldugu soylenen hastanin NSVY ile zor dogum oykiisii mevcuttu,
ancak yenidogan yogun bakim unitesinde yatis dykusii yoktu. Noromotor
gelisiminde 0zellikle kaba motor gelisim basamaklarinda yagitlarina gore
geride oldugu ogrenildi. Soygecmisinde anne ve baba arasinda uzaktan
akrabalik vardi. Bir kardesinde de sik diisme, annenin kuzeninde ise
osteogenesis imperfekta tanisi mevcuttu. Fizik muayenesinde mentali
durumu iyi, kavisli yiiksek damak, kas giicii 4/5, derin tendon refleksleri
normoaktif ve babinski negatifti, 6zellikle distal bolimlerde hiperlaksite,
el parmaklarinda eklem deformitesi, alt ve iist ekstremitenin ekstansor
yizlerinde cilt kurulugu belirgindi.

Sonuglar: Laboratuvar tetkikleri, ekokardiyografi bulgulan, gbz
muayenesi ve isitme testi normaldi. Denver geligsim tarama testi yasiyla
uyumlu olarak degerlendirildi. Hastanin genetik analizi sonucunda
COL12A1 homozigot ¢.8903 C>T missense mutasyonu saptandi.
Bu mutasyon daha once bildirilmemis olup ACMG kriterlerine gore

muhtemel patojenik olarak degerlendirildi. Hastanin ebeveynlerine
genetik analiz planlandi. Hastanin kardesinde de sik digme odykiisu ve
benzer muayene bulgular olmasi Uizerine ayni gen gonderildi.

Tartigma: Bu calisma, farkli yaslarda ve siddette gorulen distal eklem
hiperlaksitesi, hafif kas gugsuzligu ve ciltte lezyonlarla basvuran
hastalarda ¢ok nadir de olsa kollajen XII ile iliskili gen mutasyonlarinin
da akla gelmesi icin sunulmustur. Ayrica kas ve bag dokusunu etkileyen
nadir goriilen COL12A1 yeni mutasyonlarin sunularak literatiire katkida
bulunulmasi amaglanmigtir.

Anahtar Kelimeler: COL12A1; Hiperlaksite; Kollajen.

A new mutation in the COL12A1 gene: Ullrich congenital muscular
dystrophy

Purpose: Mutations of collagen type VI-related genes cause Ullrich
congenital muscular dystrophy and Bethlem myopathy. Rarely, cases
describing COL12A1 gene mutations have been reported in patients
with Ullrich congenital muscular dystrophy and Bethlem myopathy-like
disorders, which do not have COL6 mutations.

Methods: A two-year-ten-month-old female patient was admitted to our
outpatient clinic with complaints of joint laxity and frequent falls. The
patient, who was said to have a developmental delay in the intrauterine
period, had a difficult birth history with via normal spontaneous vaginal
delivery, but she did not have a history of hospitalization in the neonatal
intensive care unit. It was learned that she was behind her peers in
neuromotor development, especially in gross motor developmental
stages. In her family history, there was distant consanguinity between
the parents. There was a diagnosis of frequent falls in one of her
siblings, and a diagnosis of osteogenesis imperfecta in her mother’s
cousin. In her physical examination, her mental status was good, it was
seen that she has a curved high palate and muscle strength of 4/5, her
deep tendon reflexes were normoactive and Babinski was negative, and
especially, hyperlaxity in the distal parts, joint deformity in her fingers,
and dryness of the skin on the extensor surfaces of the lower and upper
extremities were apparent.

Results: Laboratory tests, echocardiographic findings, eye examination,
and hearing test were normal. The Denver developmental screening test
was evaluated as being compatible with her age. As a result of the genetic
analysis of the patient, COL12A1 homozygous ¢.8903 C>T missense
mutation was detected. This mutation has not been reported before and
according to the ACMG criteria, it was evaluated as possibly pathogenic.
Genetic analysis was planned for the patient’s parents. The same gene
was sent because the patient’s sibling had a history of frequent falls and
similar examination findings.

Conclusion: This study is presented to bring to mind, even it is very
rare, the collagen Xll-related gene mutations in patients admitting
with distal joint hyperlaxity seen at different ages and severity, mild
muscle weakness, and skin lesions. Also, it is aimed to contribute to the
literature by presenting rarely seen COL12A1 new mutations that affect
muscle and connective tissue.

Keywords: COL12A1; Hyperlaxity; Collagen.

Hedeflenmis yeni nesil dizileme panellerinin Muskiiler Distrofilerde
tani giicii

Busranur CAVDARLI', Ahmet Cevdet CEYLAN'?, S. Betill ARSLAN
SATILMIS', Ozlem YAYICI KOKEN?, Sule BILEN*, C. Nur SEMERCI
GUNDUZ'?, Haluk TOPALOGLU®

'Ankara Sehir Hastanesi, Tibbi Genetik Anabilim Dali, Ankara.
2Yildinm Beyazit Universitesi, Tibbi Genetik Anabilim Dali, Ankara.
SAnkara Sehir Hastanesi, Cocuk Noroloji Bilim Dali, Ankara.
*Ankara Sehir Hastanesi, Noroloji Anabilim Dali, Ankara.
SYeditepe Universitesi, Cocuk Noroloji Bilim Dal, Istanbul.

Amag: Muskiler Distrofiler (MD), multigenik etiyolojiye sahip heterojen
bir noromiiskiller hastalik grubudur. Muskiller distrofi-miyopati klinigi
olan hastalarda molekiller tani igin en gucli yontem olarak tum ekzom
dizileme (WES) onerilmigtir. WES hem maliyetli hem de sonug siiresi
uzun oldugu icin, hedeflenmis Yeni Nesil Dizileme panellerinin (NGS)
MD’lerde tanisal veriminin ortaya ¢ikariimasi amaglandi.

Yontem: Molekiller tani amaciyla ilk asamada calismak igin, MD ve
bazi miyopati, metabolik hastaliklar ile iligkili genleri de iceren 47
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genden olusan bir panel tasarlandi (ANO5, CAPN3, CAV3, CLCN1,
COL6A1,C0L6A2,COL6A3, DAG1, DES, DMD, DNAJB6, DYSF, EMD,
FHL1, FKRP, FKTN, FLNC, GAA, GMPPB, GNE, HNRNPDL, ISPD,
LAMA2, LIMS2, LMNA, MYQT, PLEC, POMGNT1, POMGNT2, POMK,
POMT1,POMT2, SEPN1, SGCA,SGCB,SGCD,SGCE,SGCG, SMCHD1,
SYNE1, SYNE2, TCAP, TNPO3, TRAPPC11, TRIM32, TTN, VCP).
Mart 2019-Aralik 2020 arasinda Ankara Sehir Hastanesi Tibbi Genetik
Klinigine muskiler distrofi nedeniyle konsiilte edilen 100 hastaya bu
panel uygulandi. Duchenne muskiller distrofi dntanisi olan hastalarda
DMD delesyon/duplikasyonlari diglandi.

Sonuglar: 51 hastanin molekiller etiyolojisi (51/100-%51) agiklanirken,
33 hastanin analizi normal sonuglandi. 13 hastada klinik onemi
bilinmeyen varyant saptandi. 3 hastada otozomal resesif hastalik
(CAPN3, SGCA, ANO5) icin heterozigot patojenik varyant bulunurken
diger allelde olasi bir delesyon igcin MLPA(multipleks ligasyon prob
amplifikasyonu) planladi. 1 hastada digenik kalitimla (POMT1-POMT2)
molekiller etiyolojinin aydinlatildigi digtinildii. Toplamda 22 gende
(CAPN3(9), DYSF(6), DMD(4), SGCA(4), TTN(4), LAMA2(3), LMNA(3),
SGCB(2), COLBA1(2), ANO5(2), CAV3, CLCN1, DES, FKRP, FLNC, GNE,
POMGNT1, POMGNT2, POMT1, POMT2, SYNE1, TCAP) klinigi agiklayan
varyantlar saptandi.

Tartigma: MD’lerde molekiler tani; tedavinin, prognostik faktorlerin ve
ireme seceneklerinin diizenlenmesi icin esastir. Hedeflenmis NGS, WES
gereksinimini yaklagik %50 azaltan ve MD hastalarinda onemli bir tani
orani saglayan uygun maliyetli bir yontemdir.

Anahtar Kelimeler: Hedefli NGS; Molekiiler tani; Muskiller distrofi.

*2021 WMS online virtual kongresinde EP.316 numarasi ile
yayinlanmigtir.

Diagnostic rate of targeted next generation sequencing panels in
Muscular Dystrophy

Purpose: Muscular dystrophies (MD) are a heterogeneous group
of neuromuscular diseases with multigenic etiology. Whole exome
sequencing (WES) has been recommended as the leading method for
molecular diagnosis in patients with muscular dystrophy-myopathy
symptoms. It was aimed to reveal the diagnostic efficiency of targeted
Next Generation Sequencing panels in MDs since WES is both costly
and time-consuming.

Methods: A panel of 47 genes, including genes associated with MD and
some myopathy, metabolic diseases, was designed to work at the initial
stage for molecular diagnosis(ANO5, CAPN3, CAV3, CLCN1, COL6A1,
COL6A2, COL6A3, DAG1, DES, DMD, DNAJB6, DYSF, EMD, FHL1,
FKRP, FKTN, FLNC, GAA, GMPPB, GNE, HNRNPDL, ISPD, LAMA2,
LIMS2, LMNA, MYOT, PLEC, POMGNT1, POMGNT2, POMK, POMTA,
POMT2, SEPN1, SGCA, SGCB, SGCD, SGCE, SGCG, SMCHD1, SYNET,
SYNE2, TCAP, TNPO3, TRAPPG11, TRIM32, TTN, VCP). This panel was
performed to 100 patients who were consulted to Ankara City Hospital
Medical Genetics Clinic due to muscular dystrophy between March 2019
and December 2020. DMD deletions/duplications were excluded in
patients with a pre-diagnosis of Duchenne muscular dystrophy.

Results: While the molecular etiology of 51 patients (51/100-51%) was
explained, the analysis of 33 patients was normal. Variant of unknown
clinical significance was detected in 13 patients. While 3 patients had
a heterozygous pathogenic variant for autosomal recessive disease
(CAPN3, SGCA, ANO5), MLPA (multiplex ligation probe amplification)
was planned for a possible deletion in the other allele. It was considered
that the molecular etiology was clarified in 1 patient with digenic
inheritance (POMT1-POMT2). Totally, variants explaining the clinic were
detected in 22 genes (CAPN3(9), DYSF(6), DMD(4), SGCA(4), TTN(4),
LAMA2(3), LMNA(3), SGCB(2), COL6A1(2), ANO5(2), CAV3, CLCNT,
DES, FKRP, FLNC, GNE, POMGNT1, POMGNT2, POMT1, POMT2,
SYNE1, TCAP).

Conclusion: Molecular diagnosis in MD is essential for regulating
treatment, prognosis, and reproductive options. Targeted NGS are a
cost-effective method that reduces the need for WES by approximately
50% and provides a significant diagnosis rate in MD patients.
Keywords: Targeted NGS; Molecular diagnosis; Muscular dystrophy.
*It was published at the 2021 WMS online virtual congress with the
number EP.316.
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X’e bagh Miyotiibiiler Miyopati’de Pridostigmin tedavisi

Salih AKBAS', Recep Kamil KILIC', Kivilelm GUCUYENER', Esra
SERDAROGLU', Ercan DEMIR!

' Gazi Universitesi Tip Fakiiltesi Cocuk Noroloji Bilim Dali, Ankara.
Amag: Miyotiibiiler miyopati (MTM) neonatal hipotoni, kas giigsiizlugu
ve solunum giigligi ile karakterize nadir bir konjenital kas hastaligidir.
En sik ve agir tipi X’e bagh miyotibuler miyopati’dir (XLMTM) ve
miyotiibilerin proteinini kodlayan Xq28 lokusundaki MTM1 genindeki
mutasyonun neden oldugu bilinmektedir. Dogum oncesi oykil,
polihidramnios ve fetal hareketin azalmasini igerir. Fasiyal gugluklik,
pitoz ve oftalmoplejide yaygindir. Siklikla solunum yetmezligi nedeniyle
erken neonatal donemde kaybedilir. Bu sunumda hipotoni etiyolojisi
arastinlan hastada genetik olarak saptanmig XLMTM ve pridostigmin
tedavisi ile klinik olarak iyilesme gorulen olgudan bahsettik.

Yontem: 30 yaginda anneden, 37. gebelik haftasinda G1P1Y1 olarak C/S
yoluyla dogan erkek bebek. Spontan solunumu olmamasi nedeniyle balon
maske ile 1 dakika ventilasyonundan sonra spontan solunumu bagladi.
APGAR 5/7 olup hipotonikti. Kordon kan gazi normaldi. Antenatal dykiide
son trimesterda fetal hareketler azalmig ve polihidroamniyoz vardi. Anne-
baba arasinda akrabalik yoktu. Derin tendon refleksleri alinamiyor, emme
refleksi zayif ve yutma disfonksiyonu vardi. Dort ekstremite spontan
esit ancak azalmig hareket vardi. Pitozis ve oftalmopleji yoktu. Bilateral
inmemis testis vardi. Takibinde entiibe edilmis ve ekstiibe edilemiyordu.
Hipotoni etiyolojisine yonelik yapilan tetkiklerinde SMA gen analizi
normal saptandi. Kranial MR ve MRS goruntillemesi ve metabolik testleri
normaldi. Serum kreatin kinaz normal saptandi. Mevcut klinik bulgularla
kas hastaligi dusiinulip klinik ekzom dizileme gonderildi ve sonucunda
MTM1 mutasyon saptandi. Pridostigmin baslanan hasta takibinde
ekstiibe edildi, ekstremite hareketleri ve yutma fonksiyonu artti. Izleme
alinarak taburcu edildi.

Sonuglar: X'e bagl miyotibiler miyopati nadir gorillen hipotoni,
kas gugsizlugi ve solunum guglugi ile seyreden konjenital bir
kas hastaligidir. Genetik tani konulabilmektedir. Bu durum prenatal
taniyida mumkiin kildigi igin donem tagimaktadir. Pridostigmin bazi
MTM mutasyonlarinda hem kas hem de kas sinir kavsagini etkileyerek
hastalarda klinik iyilesme saglayabilmektedir bu durum kas yaninda
noromuskuler kavsagin tutulmusg olabilecegini desteklemektedir.

Tartigma: Bu olguda da oldugu gibi; Pridostigmin tedavisi, MTM1
mutasyonu olan hastalarda ekstremite hareketini arttirma, solunum
cihazi ihtiyacini azaltmada ve yutma fonksiyonunu arttirmada etkin bir
tedavi olabilmektedir.

Anahtar Kelimeler: Miyotubiller miyopati; Pediatrik; Pridostigmin.
Pridostigmin treatment in X-linked Myotbular Myopathy

Purpose: Myotubular myopathy (MTM) is a rare congenital
neuromuscular disease characterized by neonatal hypotonia, muscle
weakness and respiratory distress. The most common and severe type
is X-linked myotubular myopathy (XLMTM) which is known to be caused
by a mutation in the MTM1 gene at the Xq28 locus, which encodes the
myotubular protein. Prenatal history includes polyhydramnios and
decreased fetal movement. Facial weakness, ptosis, and ophthalmoplegia
are also quite often. Individuals with X-linked myotubular myopathy
usually dies in the early neonatal period due to respiratory failure. In
this case, we discussed about genetically determined XLMTM and the
clinical improvement it gave to pyridostigmine treatment of a patient
whose etiology of hypotonia is being investigated.

Methods: A male baby born to 30 years old mother at 37-weeks of
gestational age via cesarean section was apneic and after ventilation was
performed with a bag valve mask for 1 minute spontaneous breathing
started. First and 5th minute Apgar scores were 5 and 7, respectively.
Umblical cord blood gas values were normal. When the antenatal history
was deepened, fetal movements were decreased in the last trimester
and polyhydramnios was present. There was no consanguinity between
the parents. Deep tendon reflexes were absent, sucking reflex was weak,
and swallowing dysfunction was present. There was spontaneous, equal
but decreased motion in all four limbs. There were no signs of ptosis
and ophthalmoplegia. Bilateral undescended testis was present. Patient
was intubated and could not be extubated at follow-up. Metabolic work
up labs, SMA gene analysis, Cranial MR and MRS were normal. It was
suspected to be neuromuscular disease and clinical exome sequencing
was sent, and MTM1 mutation was detected as a result. Pridostigmine
treatment was initiated and the patient was extubated during the follow-



up, and his extremity movements and swallowing function increased. He
was discharged after being followed up.

Results: X-linked myotubular myopathy is a rare congenital muscle
disease characterized by hypotonia, muscle weakness and respiratory
distress. Genetic diagnosis is available and important because it makes
prenatal diagnosis possible. In some MTM mutations, pyridostigmine
can provide clinical improvement in patients by affecting both muscle
and muscle nerve junctions which indicates that the disease may involve
the neuromuscular junction as well as the muscle.

Conclusion: As in this case; pyridostigmine; In patients with MTM1
mutation, it can be an effective treatment to increase extremity
movement, decrease the need for breathing apparatus and increase
swallowing function.

Keywords: Myotubular myopathy; Pediatric; Pyridostigmine.

Ambule Duchenne Muskiller Distrofili
kisaliginin motor performans ile iligkisi

Nilay COMUK BALCI", Seda Nur KEMER', Gokgen OZ TUNCER?, Ayse
AKSOY?

'Ondokuz Mayis Universitesi, Saglik Bilimleri Fakilltesi, Fizyoterapi ve
Rehabilitasyon Bolumii, Samsun.

2Ondokuz Mayis Universitesi Tip Fakilltesi, Cocuk Noroloji BD, Samsun.

Amag: Duchenne Muskiler Distrofi (DMD), cocukluk c¢aginda en
sik gorilen noromuskiller hastaliktir. Ozellikle ambulatuar donemde
kalga, diz, ayak bilegi, hamstring, gastroknemius iliotibial bant gibi alt
ekstremite kontraktir ve kisaliklari degerlendirilmelidir. Bu ¢alismanin
amaciambule DMD’li gocuklarda hamstring kisaliginin motor performans
ile iligkisinin incelenmesidir.

Yontem: Vignos Skalasi’'na gore 1-3 seviyesinde olan 10 ambule DMD’li
gocugun; hamstring kisaligi ve motor performanslari degerlendirildi.
Kisalik testi olarak sirtisti pozisyonda; ayni taraf alt ekstremite diz
ekstansiyondayken pasif kalga fleksiyonu yapiimasiyla degerlendirildi.
Kisalik miktari yok;0, az;1, orta;2, ¢ok;3 olarak degerlendirildi. Motor
performanslari ise 10 metre yirime testi, 6 dakika ylurume testi,
North Star Ambulasyon Skalasi (NSAA) ve yerden kalkma siresi ile
degerlendirildi.

Sonuglar: Yapilan korelasyon analizinde sag hamstring kisaligi ile
NSAA arasinda negatif yonlii istatistiksel olarak anlamli orta diizeyde
(p<0,05; r=-0,641), 10 metre yuriime testi ile pozitif yonli istatistiksel
olarak anlamli yiiksek diizeyde (p<0,05; r=0,775) ve 6 dakika yirume
testi arasinda negatif yonli istatistiksel olarak anlamli yiiksek diizeyde
iliski (p<0,05; r=-0,802) bulundu. Sol hamstring kisaligi ile 10 metre
yurime testi arasinda pozitif yonlu istatistiksel olarak anlamli yiksek
diizeyde (p<0,05; r=0,796) ve sol hamstring kisaligi ile 6 dakika yurime
testi arasinda negatif yonli istatistiksel olarak anlamli yiiksek diizeyde
iliski (p<0,05; r=-0,750) bulundu. Sol hamstring kisaligi ile NSAA
arasinda negatif yonli istatistiksel olarak anlamli olmayan orta diizeyde
iliski(p>0,05; r=-0,576) bulundu.

Tartigma: Ambule DMD’li cocuklarda hamstring kas kisaligi motor
performans ile iligkilidir. Kas kisaligi DMD’li cocuklarin fonksiyonelligini
ve mobilitesini etkileyebilir. Bu nedenle rehabilitasyon programlarinda
hamstring kas kisaligina yonelik yaklagimlarin motor performansin daha
iyi olmasi agisindan gerekli oldugu diisiiniilmektedir.

Anahtar Kelimeler: Duchenne muskuler distrofi; Hamstring kas kisaligi;
Motor performans.

The relationship of hamstring tightness with motor performance in
children with ambule Duchenne Muscular Dystrophy

Purpose: Duchenne Muscular Dystrophy (DMD) is the most common
neuromuscular disease in childhood. In the ambulatory period, lower
extremity contractures and tightness such as hip, knee, ankle, hamstring,
gastrocnemius iliotibial band should be evaluated. This study aims
to examine the relationship between hamstring shortness and motor
performance in children with ambulatory DMD.

Methods: 10 ambulatory DMD children who were at 1-3 level according
to the Vignos Scale; hamstring shortness and motor performances were
evaluated. Motor performances were evaluated with the 10-meter walk
test, the 6-minute walk test, the North Star Ambulation Scale (NSAA),
and the time to get up from the ground.

cocuklarda hamstring

Results: In the correlation analysis, there was a statistically significant
moderate negative correlation between right hamstring tightness and
NSAA (p<0.05; r=-0.641), and a positive statistically significant high
level with the 10-meter walking test (p<0.05; r= 0.775) and the 6-minute
walking test, a statistically significant high correlation (p<0.05; r=-0.802)
was found. There was a statistically significant positive correlation
between left hamstring tightness and the 10-meter walking test (p<0.05;
r=0.796), and a negative statistically significant high-level correlation
between left hamstring tightness and the 6-minute walking test (p<0,
05; r=-0.750) was found. There was a moderate negative correlation
between left hamstring tightness and NSAA, which was not statistically
significant (p>0.05; r=-0.576).

Conclusion: Hamstring muscle tightness is associated with motor
performance in children with ambulatory DMD. Muscle tightness can
affect the functionality and mobility of children with DMD. For this
reason, approaches to hamstring tightness in rehabilitation programs
are necessary.

Keywords: Duchenne muscular dystrophy; Hamstring muscle tightness;
Motor performance.

Santral Kor hastaligi olan hir olguda erken donem rehabilitasyonun
etkinligi

Seda Nur KEMER', Nilay COMUK BALCI'

'Ondokuz Mayis Universitesi, Saglik Bilimleri Fakiltesi, Fizyoterapi ve
Rehabilitasyon Bolimii, Samsun.

Amag: Santral kor miyopati, erken cocukluk yaglarinda hipotoni ve motor
gelisimde gerilik ile kendini gosteren konjenital bir miyopatidir. Sikligi
5-6:100.000 oraninda degismekte olup en sik gorulen miyopatidir.
Genellikle otozomal dominant gegiglidir. Bu ¢alismanin amaci; santral
kor hastaligi olan bir olguda erken donemde uygulanan fizyoterapi ve
rehabilitasyonun etkinligini aragtirmaktir.

Yontem: Gestasyonel yasl 39 hafta, dogum kilosu 4000 gram olan
3,5 aylk erkek bebek; RYR1 gen mutasyonu sonucunda santral kor
miyopati tamisini almistir. Hastaligin bulgular hipotoni, gelisimsel
gecikme, beslenme gucligi ve sasilik olarak olgumuzda mevcuttur.
Erken donem rehabilitasyonun avantajlarindan yararlanmak icin bebege
0zel norogelisimsel yaklagimla fizyoterapi ve rehabilitasyon programi
planlanmigtir. Program; kaba motor ve ince motor gelisim ile ilgili
gelisimsel diizeye uygun egzersizler, agirlik aktarma galismalari, gorsel-
motor entegrasyonu artirmaya yonelik egzersizlerden olugmaktaydi.
Program 8 hafta boyunca haftada 2 kez fizyoterapist tarafindan
uygulandi. Ayrica fizyoterapistin uygulamalarini destekleyici nitelikte
hazirlanan ev programi, anne araciligi ile uygulanarak tedavi desteklendi.
Fizyoterapi programi oncesi ve 8 haftalik fizyoterapi programi
sonrasinda bebek; General Movements (GMs), Hammersmith Infant
Neurological Examination (HINE), Alberta Infant Motor Scale (AIMS),
Standardised Infant Neurodevelopmental Assessment (SINDA), Peabody
Developmental Motor Scales-2 (PDMS-2) ile degerlendirildi.

Sonuglar: 8 haftanin sonunda GMs optimal skoru 9'dan 16’ya, HINE
skoru 32'den 54’e, AIMS skoru 5’ten 16'ya, AIMS yiizdesi %5'ten %25,
SINDA skoru 9'dan 25’e, PDMS-2 kaba motor skoru 2’den 29'a, ince
motor skoru 0’dan 46’ya yikselmistir.

Tartigma: Nadir gorulen santral kor miyopatisinin erken donemde
teshis edilip, fizyoterapi ve rehabilitasyon programina erken donemde
baglanmasi rehabilitasyon sonuglarini olumlu yonde etkiler.

Anahtar Kelimeler: Erken midahale; Fizyoterapi ve rehabilitasyon;
Santral kor miyopatisi.

Effectiveness of early rehabilitation in a case with Central Core
disease

Purpose: Central core myopathy is a congenital myopathy manifested by
hypotonia and retardation in motor development in early childhood. The
aim of this study; To investigate the effectiveness of early physiotherapy
and rehabilitation in a patient with central core disease.

Methods: A 3.5-month-old male baby with a gestational age of 39
weeks and a birth weight of 4000 grams; was diagnosed with central
core myopathy. The rehabilitation program was planned with a
neurodevelopmental approach specific to the baby. It consisted of
exercises suitable for the developmental level of gross motor and fine
motor development, weight transfer exercises, and exercises aimed
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at increasing visual-motor integration. The program was applied by a
physiotherapist twice a week for 8 weeks. In addition, the home program
was applied. Before and after the physiotherapy program General
Movements (GMs), Hammersmith Infant Neurological Examination
(HINE), Alberta Infant Motor Scale (AIMS), Standardized Infant
Neurodevelopmental Assessment (SINDA), Peabody Developmental
Motor Scales-2 (PDMS-2) was applied.

Results: GMs optimal score from 9 to 16, HINE score from 32 to 54,
AIMS score from 5 to 16, AIMS percentage from 5% to 25%, SINDA
score from 9 to 25 at the end of 8 weeks e, PDMS-2 gross motor score
increased from 2 to 29, and the fine motor score increased from 0 to 46.

Conclusions: Early diagnosis of the rare central core myopathy and
initiation of the physiotherapy and rehabilitation program in the early
period affect the rehabilitation results positively.

Keywords: Early intervention; Physiotherapy and rehabilitation; Central
core myopathy.

Ambule Duchenne Muskiler Distrofili gocuklarda solunum fonksiyonu
ile motor yetenekler arasindaki iligki

Seda Nur KEMER', Nilay COMUK BALCI', Gokcen 0Z TUNCER?, Ayse
AKSOY?

" Ondokuz Mayis Universitesi Saglik Bilimleri Fakilltesi, Fizyoterapi ve
Rehabilitasyon Bolimu, Samsun.

2 Ondokuz Mayis Universitesi Tip Fakilltesi, Cocuk Noroloji BD, Samsun.

Amag: Duchenne Muskiler Distrofi (DMD), cocukluk c¢aginda en
sik gorulen noromuskiler hastaliktir. DMD’li gocuklarda interkostal
ve diyafram kaslarin zayifligina bagl olarak solunum problemleri
ortaya ¢ikmaktadir. Bu calismanin amacit DMD’li ¢ocuklarda solunum
fonksiyonu ile motor yetenekler arasindaki iligskinin incelenmesidir.

Yontem: Vignos Skalas'na gore 1-3 seviyesinde olan 10 ambule
DMD’li- ¢ocugun; solunum fonksiyonlari ve motor performanslari
degerlendirildi. Solunum fonksiyonlarini degerlendirmek icin aksillar,
epigastrik ve subkostal ¢evre olgimil yapildi. Motor performans igin
10 metre yiriime, North Star Ambulasyon Degerlendirmesi (NSAA), 6
dakika yurime testi ve alt ekstremite kas kisalik testleri yapildi.

Sonuglar: Yapilan korelasyon analizinde; aksillar inspiratuar fark ile sag
gastroknemius kasi kisaligl arasinda negatif yonlil istatistiksel olarak
anlaml yiksek dizeyde (p<0,05; r=-0,780), sol gastroknemius kasi
kisaligi arasinda negatif yonli istatistiksel olarak anlamli yiiksek diizeyde
(p<0,05; r=-0,755), sag kalca fleksorler kasi kisaligi arasinda negatif
yonlu istatistiksel olarak anlamli yuksek diizeyde (p<0,05; r=-0,779) ve
sol kalca fleksor kasi kisaligi arasinda negatif yonlil istatistiksel olarak
anlamli yiksek diizeyde iligki bulunurken (p<0,05; r=-0,755), yerden
kalkma siiresi, NSAA ve 6 dk yirume testi ile anlamli iligki bulunmadi
(p>0,05). Epigastrik inspiratuar fark ile ile 10 metre yiirime testi arasinda
negatif yonlu istatistiksel olarak anlamli yiilksek duzeyde iliski (p<0,05;
r=-0,741) bulunurken, diger parametreler ile anlamli iliski bulunmadi
(p>0,05). Subkostal inspiratuar ve ekspiratuar fark ile diger parametreler
arasinda anlamlr iligki bulunmadi (p>0,05).

Tartigma: Ambulatuar DMD’li ¢ocuklarda inspiratuar ve ekspiratuar
solunum fonksiyonlari motor performans ile iligkilidir. Kas kisaligi
ve yurume gibi hastanin mobilitesi ile iligki durumlarda solunum
fonksiyonlari da goz dniinde bulundurulmaldir.

Anahtar Kelimeler: Duchenne muskiler distrofi; Motor performans;
Solunum fonksiyonlari.

The relationship between respiratory function and motor abilities in
children with ambule Duchenne Muscular Dystrophy

Purpose: Duchenne Muscular Dystrophy (DMD) is the most common
neuromuscular disease in childhood. Respiratory problems occur in
children with DMD. This study aims to examine the relationship between
respiratory function and motor abilities in children with DMD.

Methods: 10 ambulatory DMD children who were at 1-3 level according
to the Vignos Scale; respiratory functions and motor performances
were evaluated. Axillary, epigastric, and subcostal circumferences were
measured to evaluate respiratory functions. For motor performance,
walking 10 meters, North Star Ambulation Assessment (NSAA),
6-minute walking test, and lower extremity muscle shortness tests were
performed.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2022; 33(1)

Results: In correlation analysis; negative statistically significant high
between axillary inspiratory difference and right gastrocnemius muscle
shortness (p<0.05; r=-0.780), negative statistically significant high
between left gastrocnemius muscle shortness (p<0.05; r= -0.755, a
statistically significant and negative correlation was found between
the shortness of the right hip flexor muscle (p<0.05; r=-0.779), and a
statistically significant high negative correlation was found between the
shortness of the left hip flexor muscle (p<0, 05; r=-0.755). No significant
correlation was found with the time to get up from the ground, NSAA
and 6 min walk test (p>0.05). While there was a statistically significant
negative correlation between the epigastric inspiratory difference and
the 10-meter walking test (p<0.05; r=-0.741), no significant correlation
was found with other parameters (p>0.05).

Conclusion: Inspiratory and expiratory respiratory functions are
associated with motor performance in children with ambulatory DMD.
Respiratory functions should also be considered in cases related to the
patient’s mobility, such as muscle shortness and walking.

Keywords: Duchenne muscular dystrophy; Motor performance;
Respiratory functions.

Konjenital Hipotoninin nadir bir nedeni: Siyaliiri olgu sunumu
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Amac: Hipotonik bebek, multidisipliner ve sistematik yaklagim gerektiren
onemli bir klinik durumdur. Konjenital miyopatiler, spinal muskiler
atrofi, konjenital miiskiiler distrofiler gibi dogumsal metabolik hastaliklar
da hipotoni igin akla getirilmesi gereken dnemli sebeplerdir. Bu yazida
hipotonisiteyle bagvuran ve genetik olarak siyaliri iligkili mutasyon
saptanan olgunun tartisilmasi amaglanmigtir.

Yontem: 15 aylik erkek hasta motor gerilik sebebiyle bagvurdu.
Hastanin alinan dykiisiinde olagan bir gebelik sonrasi miyadinda 3200
gram dogmus oldugu, anneyle babanin birinci derece kuzen olduklar
0grenildi. Hastanin bag kontroliniin sekizinci aydan sonra gergeklestigi,
desteksiz oturamadigi 6grenildi. Hastanin muayenesinde hipotonisite
ve hiperlaksisite saptandi. Derin tendon refleksleri normoaktif idi ve
patolojik refleks tespit edilemedi. Organomegali saptanmadi. Hastanin
yapilan birinci ve ikinci basamak metabolik tetkiklerinde ozellik yoktu.
SMN gen analizinde delesyon/duplikasyon saptanmadi. Beyin manyetik
rezonans goriintiileme ve manyetik rezonans goriintiileme-spektroskopi
normal saptandi. Hastadan gonderilen noromuskiler-cap panelde
GNE geninde (ENST00003965943) heterozigot formda ¢.829C>T p.
Arg277Trp) varyanti saptandi. Siyaliri iliskili patolojik heterozigot
mutasyonlar tariflenen GNE varyanti dogrulamak igin idrar oligosakkarit
analizi caligildi. Idrar siyalik asit duizeyi yiiksek saptand.

Tartisma: Siyaliri agir miktarda serbest siyalik asidin (N-asetilnoraminik
asit, NeuAc) sentezlendigi nadir bir dogumsal metabolik hastaliktir.
Bu agiri {iretimin sebebi siyalik asit sentetik yolunun son uriinii CMP-
NeuAc tarafindan UDP-N-asetilglukozamin (UDP-GIcNAc) 2-epimerazin
geri besleme inhibisyonundaki bir kusurdur. Etkilenen hastalarda
yenidogan doneminde sarilik, mikrositer anemi ve hepatosplenomegali
gorilebilir. DUz ya da kaba yiz gorunimi olabilir. Gelisimde gegici
gecikme ve hipotoni gorilebilir. Gelisim basamaklarinda gecikme ve
hipotoni saptanan hastalarda dogumsal metabolik hastaliklar olabilecegi
unutulmamalidir.

Anahtar kelimeler: Dogumsal metabolik hastalik; Hipotoni; Siyaluri.



A rare cause of Congenital Hypotonia: Case report of sialuria

Purpose: Hypotonic infant is an important clinical condition that requires
a multidisciplinary and systematic approach. Inherited metabolic
disorders are important reasons that should be considered for hypotonic
infant syndrome like congenital myopathies, spinal muscular atrophy,
congenital muscular dystrophies. In this article, it is aimed to discuss
a case presented with hypotonicity and was found to have a genetically
related sialuria mutation.

Methods:A 15-month-old male patient was admitted with motor delay.
He was born 3200 grams with full-term after a normal pregnancy by
vaginal delivery from consanguineous parents. He was able to hold his
head after eight months old and he could not sit without support. In his
examination hypotonia and hyperlaxity revealed. Deep tendon reflexes
were normoactive, and no pathological reflex could be detected. No
organomegaly was detected. His first and second metabolic tests were
normal. No deletion/duplication was detected in SMN gene analysis.
Cranial magnetic resonances and magnetic resonances-spectroscopy
were normal. At the neuromuscular-cap panel from the patient the
heterozygous form of GNE gene (ENST00003965943) ¢.829C>T p.
Arg277Trp) variant was detected. To confirm the GNE variant described
for sialuria-associated heterogeneous mutations, oligosaccharide
analysis was analyzed. Urine sialic acid level was found to be high.

Conclusion: Sialuria is a rare congenital metabolic disease in which
excessive amounts of free sialic acid (N-acetylneuraminic acid, NeuAc)
are synthesized. This overproduction is due to a defect in feedback
inhibition of UDP-N-acetylglucosamine (UDP-GIcNAc) 2-epimerase
by CMP-NeuAc, the end product of the sialic acid synthetic pathway.
Affected patients may present with jaundice, microcytic anemia, and
hepatosplenomegaly in the neonatal period. It can have a flat or coarse
face appearance. Temporary delay in development and hypotonia may be
seen. It should not be forgotten that there may be congenital metabolic
diseases in patients with developmental delays and hypotonia.

Keywords: Inherited metabolic disease; Hypotonia; Sialuria.

Ullrich Konjenital Muskiiler Distrofi tamisi konulan 2 kardes olgu
sunumu

Senem AYCA', Sinem GUNDOGDU?
" Haseki Sultangazi Egitim Arastirma Hastanesi, Cocuk Noroloji Bolimi,
Istanbul.

2 Haseki Sultangazi Egitim Arastirma Hastanesi, Cocuk Saglgi ve
Hastaliklar Bolumi, Istanbul.

Amac: Kollajen VI, kas hucrelerinin etrafindaki bazal membran ile
yakin iligki icinde bir mikrofibriler ag olugturan hucre disi matriks
proteinidir. Ug kollajen VI zincirinden herhangi birini kodlayan genlerdeki
mutasyonlar, Bethlem miyopatisinde ve Ullrich Konjenital Muskiler
Distrofisinde (UCMD) gosterilmigtir. UCMD tanisi konulan iki kardes
olgu sunulacaktir.

Yontem: 7 ve 8 yasinda iki kiz kardes yurime zorlugu ve kaslarda
glgsuzlik gikayeti ile tarafimiza bagvurdu. Anne ve baba arasinda
2. dereceden akrabalik olup, anne, baba ve erkek kardes saglikli idi.
Kardeslerde bilateral dogumsal kalga ¢ikigi dykiisii mevcuttu. Norolojik
muayenelerinde distal eklem laksisitesi, kas gigsuzlugi ve proksimal
eklem kontrakturleri mevcuttu. DTR bilateral alinamadi. Laboratuar
incelemede CK degerleri normal araliktaydi.

Sonuglar: Mevcut Kklinik bulgularla COL6 iligkili distrofi digiinilen
kardeslerden, gonderilen testlerde her iki kardeste COL6A2 geninde
€.648C>g (p.TYR216*) homozigot mutasyon gorildi. Hastanin 12
yasindaki erkek kardesinde, anne ve babasinda ise COL6A2 geninde
heterozigot mutasyon gorildi.

Tartigma: UCMD’nin ayirt edici dzellikleri, proksimal eklem kontraktiirleri
ile erken baglangigl kas zayifligi ve distal eklemlerin hiperlaksitesidir. Bu
klinik bulgular UCMD tanist igin yol gostericidir.

Anahtar Kelimeler: COL6A2; Hiperlaksite; Ullrich konjenital muskiiler
distrofi.

Case reports of 2 siblings diagnosed with Ullrich Congenital Muscular
Dystrophy

Purpose: Collagen VI is an extracellular matrix protein that forms a
microfibrillar network in close association with the basement membrane
around muscle cells. Mutations in genes encoding any of the three

collagen VI chains have been demonstrated in Bethlem myopathy and
Ullrich Congenital Muscular Dystrophy (UCMD). Here, two siblings
diagnosed with UCMD will be presented.

Methods: Two sisters, aged 7 and 8 years, applied to us with complaints
of difficulty in walking and weakness in the muscles. There was a 2nd
degree consanguinity between the parents, and the mother, father and
brother were healthy. The siblings had a history of bilateral congenital
hip dislocation. Neurological examinations revealed distal joint laxity,
muscle weakness and proximal joint contractures. DTR could not be
obtained bilaterally. In laboratory examination, CK values were within
the normal range.

Results: Diagnose of COL6-related dystrophy thought due to current
clinical findings and a homozygous mutation of ¢.648C>g (p.TYR216*)
in the COL6A2 gene was detected in both siblings. Heterozygous
mutations in the COL6A2 gene were detected in the patient’s 12-year-
old brother and his parents.

Conclusion: The hallmarks of UCMD are early-onset muscle weakness
with proximal joint contractures and hyperelasticity of the distal joints.
These clinical findings are indicative for the diagnosis of UCMD.

Keywords: COL6A2; Hyperlaxity; Ullrich Congenital Muscular Dystrophy.

Limb-girdle Muskiiler Distrofi tanisi ile takip edilen olgularin klinik
ozelliklerinin degerlendirilmesi

Bilge 0ZGOR ', Serkan KIRIK 2

" Indni Universitesi Cocuk Saghgi Ve Hastaliklari AD, Cocuk Noroloji,
BD, Malatya.

2 Firat Universitesi Cocuk Saghgi Ve Hastaliklari AD, Cocuk Noroloji, BD,
Elazig.

Amag: Limb-girdle muskiler distrofiler (LGMD), pelvis ve omuz ¢evresi
kaslarinda ilerleyici zayiflik ve atrofi ile ortaya ¢ikan, otozomal dominant
ve resesif Ozellik gosteren heterojen, nadir bir hastalik grubudur.
Klinik semptom ve patolojik bulgular siklikla kas-iskelet, solunum ve
kardiyovaskiler sistemlerde goriilmekle birlikte santral sinir sistemi
tutulumu ve gastrointestinal semptomlarin eklenmesi ile sistemik bir
hastalik tablosu olarak ortaya ¢ikabilir. Bilissel fonksiyonlarda etkilenme
nadirdir. Biz bu ¢alismada Klinigimize bagvuran ve LGMD tanisi ile takipli
hastalarin klinik dzelliklerini sunmayr amagladik.

Yontem: Dijital hasta dosyalari retrospektif olarak degerlendirildi.

Sonuglar: Calismaya, dosya verilerine ulagilan 12 hasta dahil edildi.
Hastalarin tamami OR (LGMD Tip 2) dzellik gostermekteydi. Hastalarin
tanianinda yag ortalamasi 8,3+3,7 idi. K/E: 3/9 olarak saptandi. Hastalarin
30 LGMD2A, 3 U LGMD2D, 2’ si LGMD2E, 2’ si LGMD2C, diger
hastalar ise LGMD2B, LGMD2F tanilarina sahipti. Hastalarin ailelerinde
akraba evliligi yaygindi (10/12). Hastalarin tamaminda motor gelisim
basamaklarinda gerilik, ¢abuk yorulma sbdz konusuydu. Hastalarin
higbirinde biligsel fonksiyonlarda etkilenme sz konusu degildi.

Tartigma: Otozomal resesif muskiller distrofiler ve diger konjenital
muskiler distrofiler akraba evliliklerinden dolayr yaygin olarak
gorilmektedir. Ulkemizde gocukluk ¢aginda bulgulari baglayan LGMD
tiplerinin ve ilgili genlerin sikliklarmin bilinmesi, bu noromiiskiler
bozukluklarin hizl teghisine yol agacaktir.

Anahtar Kelimeler: Genetik bozukluklar; Limb-girdle muskiller distrofi;
Muskiler distrofi.

Evaluation of the clinical features of patients diagnosed with Limb-
girdle Muscular Dystrophy

Purpose: Limb-girdle muscular dystrophies (LGMD) are a
heterogeneous, rare disease group with autosomal dominant and
recessive features, presenting with progressive weakness and atrophy
in the muscles of the pelvis and shoulder. Although clinical symptoms
and pathological findings are frequently seen in the musculoskeletal,
respiratory and cardiovascular systems, it may occur as a systemic
disease with central nervous system involvement and the addition of
gastrointestinal symptoms. Cognitive functions are rarely affected. In
this study, we aimed to present the clinical characteristics of patients
who applied to our clinic and were followed up with the diagnosis of
LGMD.

Methods: Digital patient files were evaluated retrospectively.
Results: Twelve patients, whose digital data file were available were
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included in the study. All of the patients showed OR (LGMD Type 2)
feature. The mean age of the patients at the time of diagnosis was 8.3+3.7
years. F/M was found to be 3/9. 3 of the patients were LGMD2A, 3 of
them were LGMD2D, 2 of them were LGMD2E, 2 of them were LGMD2C
and the other patients were LGMD2B, LGMD2F. Consanguineous
marriage was common in the families of the patients (10/12). All of the
patients had retardation in motor developmental stages and weakness.
Cognitive functions were not affected in any of the patients.

Conclusion: Autosomal recessive muscular dystrophies and other
congenital muscular dystrophies are common due to consanguineous
marriages. In our knowledge the frequency of LGMD types and related
genes, whose findings start in childhood in our country, will lead to rapid
diagnosis of these neuromuscular disorders.

Keywords: Genetic disorders; Limb-girdle muscular dystrophy;
Muscular dystrophy.

Konjenital hipotoninin nadir bir sebebi: Helsmoortel-van Der AA
Sendromu

Serkan KIRIK', Osman AKDENIZ 2, Serdar CEYLANER 3

"Firat Universitesi Cocuk Sagligi ve Hastaliklari AD, Cocuk Noroloj, BD,
Elazig.

2 Firat Universitesi Cocuk Saghgi ve
Hastaliklari AD, Cocuk Kardiyoloji, BD, Elazig.

3 INTERGEN Genetics and Rare Diseases Diagnosis Research and
Application Center, Ankara.

Amag: Helsmoortel-Van Der AA Sendromu (HVDAS) olarak da bilinen
ADNP sendromu, ADNP genindeki degisikliklerin (mutasyonlarin)
neden oldugu norogelisimsel bir genetik bozukluktur. Bu mutasyonlar,
bildirilen hastalarin %97’sinde de novo mutasyonlar sonucu ortaya ¢ikar.
Sendromun belirgin 0zellikleri kraniyofasyal dismorfizm, okiller defektler,
yaygin gelisimsel gecikme, motor gelisim basamaklarinda gecikme ve
otizm spektrum bozuklugu ile karakterizedir. ADNP sendromunun heniiz
2014 yilinda kesfedilmigtir. Bu yazida aort koarktasyonu nedeniyle opere
edilen, yaygin gelisimsel geriligi olan ve bu nedenle ekzom sekanslama
sonucu HVDAS tanisi alan 10 aylik olguyu sunduk.

Yontem: 8 aylik kiz hasta, ¢ocuk noroloji klinigimize motor gelisim
basamaklarinda gecikme nedeniyle bagvurdu. Anne ve baba arasinda
akrabalik olmayip, ailenin ilk gocuguydu. Hastanin normal bir gebeligi
takiben solunum sikintisi nedeniyle yenidogan yogun bakimda yatis
oykiisii oldugu saptandi. Hastanin yenidogan doneminde vyapilan
ekokardiyografisinde aort koarktasyonu saptanmasi {zerine opere
edilmig, sonrasinda dismorfik bulgular olmasi iizerine hastanin dnce
kromozom analizi, sonrasinda array inceleme yapiimig, buna karsin
0zellik saptanamamis.

Sonuglar: Hastanin fizik muayenesinde sese yonelmesi zayif, obje
takibi zayif, burun kokil basik, nazolabial sulkuslan silik, derin tendon
refleksleri ise normoaktifti. Bag kontroli 5 aylikken baglamig olup, heniiz
destekli oturmasi yoktu ve belirgin aksiyal hipotonisi mevcuttu. Bakilan
kraniyal manyetik rezonans goriintiilemede dzellik saptanmamasi tizerine
ekzom sekanslama yontemi tercih edildi. ADNP geninde ¢.2188C>T
(p-Arg730Ter) heterozigot de Novo mutasyon saptandi. Hasta, fizik
tedavi ve 0zel egitim baglanarak takibe alindi.

Tartigma: Bu yazida multisistemik 0zellik gosteren vakalarda ekzom
sekanslamanin dnemi belirtmek istedik. Sundugumuz olgu ayni zamanda
ilkemizden bildirilen HVDAS genetik tanili ilk vaka olup, farkindaligin
artmasini  amacladik. Anahtar Kelimeler: Genetik bozukluklar;
Helsmoortel-Van Der AA Sendromu; Norogeligim.

A rare cause of congenital hypotonia: Helsmoortel-van Der AA
Syndrome

Purpose: ADNP syndrome, as also known Helsmoortel-Van Der AA
Syndrome (HVDAS), is a rare neurodevelopmental genetic disorder
caused by changes (mutations) in the ADNP gene. These mutations
occur as a result of de novo mutations in 97% of patients. The features
of the syndrome are characterized by craniofacial dysmorphism, ocular
defects, neuromotor developmental delay and autism spectrum disorder.
ADNP syndrome was discovered in 2014. In this article, we presented
a 10-month-old patient who was operated for coarctation of the aorta,
developmental delay, and diagnosed with HVDAS by exome sequencing.

Methods: An 8-month-old girl was admitted to our pediatric neurology
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clinic because of delayed motor development steps. There was no
consanguinity between his mother and father, she was the first child
of the family. It was determined that the patient had a history of
hospitalization in the neonatal intensive care unit due to respiratory
distress following a normal pregnancy. The patient was operated
upon detection of coarctation of the aorta in the echocardiography
performed in the neonatal period, and after she had dysmorphic
findings. Chromosomal analysis and microarray were performed, but no
abnormalities have been seen.

Results: In the physical examination, her orientation to sound was weak,
object tracking was weak, nasal root was flattened, nasolabial sulci were
faint, and deep tendon reflexes were normoactive. Head control started
at the age of 5 months, she couldn’t sit with support, and had significant
axial hypotonia. Exome sequencing method was preferred, since no
features were detected in the cranial magnetic resonance imaging. A
¢.2188C>T (p.Arg730Ter) heterozygous de Novo mutation was detected
in the ADNP gene. The patient was followed up with physical therapy and
developmental pediatrics.

Conclusion: In this article, we wanted to emphasize the importance of
exome sequencing in cases with multisystemic features. The case we
present is also the first case with a genetic diagnosis of HVDAS reported
in Turkey, and we aimed to raise awareness.

Keywords: Genetic disorders; Helsmoortel-Van Der AA Syndrome;
Neurodevelopment.

LAMA 2 gen iligkili Muskiiler Distrofi olgularinin klinik gesitlilikleri
Sevim TURAY", Recep ERDZ?
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Amag: LAMA2 gen iligkili kas distrofilerinin (LAMA2 MD) Kklinik
yelpazesini ve ayni genin farkli klinik bulgularini dort olgu ile drnekleyerek
tanimlamaktir.

Yontem: Olgu 1: Epilepsi tanisi alan, belirgin kas guigsiizlugi olmayan
14 yasinda kiz hastada CK yuksekligi saptandi. Beyin MR’da beyaz
cevherde yaygin sinyal degisiklikleri vardi. Dengesiz yuriyiis, minimal
skolyoz, zihinsel yetersizlik mevcuttu. Hastada LAMA2 ex31c.4515-
4516delCTinsTAp.cys1506Ser homozigot mutasyon saptandi. Olgu 2: 6
yasinda solunum yetmezligi ile kaybedilen, yenidogan doneminden beri
ciddi hipotonisi olan kiz hastamizin dykiisiinde tek febril nobeti vardi.
Miyopatik yiiz, skolyoz, distal kontrakturleri mevcuttu. Motor geligsim
basamaklarini kazanamamigti ve beyin MR’da beyaz cevherde yaygin
sinyal degisiklikleri vardi. LAMA2 geninde ex23c.3283c>t homozigot
mutasyon bulundu. Olgu 3: 8 yasinda, motor gelisimini belirgin gec
kazanan erkek hastanin ordekvari yuruyis, baldir psodohipertrofisi,
skolyoz, gowers arazi, CK yiiksekligi vardi. Antiepileptik ilaglara direngli
epilepsi tanisi aldi. Beyin MR bulgulari dnceki hastalara benzerdi. LAMA2
geninde ex20c.2754T>Gp.cys918Trp homozigot mutasyon saptandi.
Olgu 4: Ugiincli olgunun 4 yagsindaki kiz kardesinde yapilan taramada
parmak ucu yurilyiis, baldir psddohipertrofisi ve CK yiksekligi bulundu.
Gelisim basamaklarini normal kazanmisti ve nobeti yoktu. Beyin MR
bulgulari benzerdi. Abisindeki mutasyonun varligi hastada dogrulandi.

Sonuglar: Motor gelisim basamaklarinda gecikme, beyaz cevherde
lokodistrofi benzeri sinyal degisiklikleri, epilepsi, kontraktirler,
psodohipertrofi, CK yiksekligi hastaligin sik goriilen bulgularidir. LAMA2
MD agir-erken baglangich konjenital formlardan, hafif-ge¢ bagslangicl
limb girdle tipine degisebilen bir klinik yelpazede gorulebilir.

Tartisma: Gegmiste konjenital MD olarak bilinen LAMA2 MD’nin hafif-
gec baglangigh formlar diger MD’lerle karisabilir. Ayni ailede bile ortaya
cikabilen klinik degiskenligin nedeni kesin izah edilememisgtir.

Anahtar kelimeler: Agir erken baglangigl tip; Hafif-ge¢ baslangich tip;
Klinik cesitlilik; LAMA 2 gen; Muskuler distrofi.

Clinical varieties of Muscular Dystrophy cases related to LAMA 2
Gene

Purpose: Describing the clinical spectrum of muscular dystrophies and
different clinical manifestations related to LAMA 2 (LAMA2MD) with four
cases.

Methods: Case 1: Elevated CK was detected in female patient (age:14)

diagnosed with epilepsy without muscle weakness. Brain MRI of her
having unbalanced gait, scoliosis, intellectual disability showed signal



changes in white matter. LAMA2 ex31c.4515-4516delCTinsTAp.
cys1506Ser homozygous mutation was detected. Case 2: Single febrile
seizure was in the history of female patient (age:6) died with respiratory
failure and having severe hypotonia since neonatal period. She had
myopathic face, scoliosis, distal contractures, and failed to gain motor
developmental stages. Brain MRI showed signal changes in white matter.
LAMA2 Ex23c.3283c>t homozygous mutation was found. Case 3: Male
patient (age:8) having delayed motor development and diagnosed
with epilepsy resistant to antiepileptic drugs had waddling gait, calf
pseudohypertrophy, scoliosis, gowers sign and elevated CK. Brain MRI
was similar to others. LAMA2 Ex20c.2754T>Gp.cys918Trp homozygous
mutation was detected. Case 4: Fingertip gait, calf pseudohypertrophy,
and elevated CK were found in sister (age:4) of case 3 having normal
developmental stages without seizures. Brain MRI was similar. Same
mutation was confirmed.

Results: Delayed motor development, signal changes in white matter
like leukodystrophy, epilepsy, contractures, pseudohypertrophy and
elevated CK are common findings. The clinical spectrum of LAMA2MD
changes from congenital forms with severe, early-onset to limb girdle
type with mild, late-onset.

Conclusion: Although LAMA2MD is usually expected to be congenital
onset, mild, late-onset types can be confused with other MDs. The
clinical heterogeneity in family members hasn’t yet been explained.
Keywords: Severe early-onset type; Mild-late-onset type; Clinical
variabilities; LAMA 2 gene; Muscular dystrophy.
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