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OZET

PES PLANUSLU VOLEYBOLCULARDA KALCA EKSTERNAL
ROTASYON YONUNDE FONKSiYONEL BANTLAMANIN SICRAMA
PERFORMANSINA VE ALT EKSTREMITE BiYOMEKANIGINE ETKIiSi

Eyyub GECE

Pes planus temelde medial longitudinal arkin (MLA) ¢okmesine bagli olarak ayakta
pronasyon artig1 ile karakterize ve alt ekstremitede kompansatuar mekanizmalara
sebep olabilen bir ayak deformitesidir. Bu kompansasyonlar sonucunda
voleybolcularda sigrama performansi ve sigrama biyomekanigi etkilenebilir. Ancak
sigrama performansinin pes planus veya olusan kompansasyonlar nedeniyle
etkilendigi belirsizdir. Pes planuslularda sigrama sirasinda kalga internal rotasyon
acisinin artis1 en sik goriilen kompansayonlar arasindadir. Bu ¢alismanin amaci pes
planuslu voleybolcularda kalca eksternal rotasyon yoniinde uygulanan fonksiyonel
bantlama ile kalca internal rotasyon azaltilmasiin sigrama performansi ve sigrama

biyomekanigi iizerine olan etkilerinin incelenmesidir.

Calismaya 10 esnek pes planus ve 10 saglikli olmak tizere toplam 20 voleybolcu dahil
edildi. Ayak postiir indeksi-6 (API-6) skoru 5< olanlar pes planus grubuna (PPG) dahil
edildi. Pes planusu olmayanlar (0 < API-6 skoru < +5) ise kontrol grubuna (KG) dahil
edildi. Ayrica pes planuslu voleybolculara kalga eksternal rotasyon fonksiyonel

bantlamasi1 uygulandi. Bu bantlama sonrasi katilimcilardan elde edilen veriler ise
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bantlama grubuna (BG) dahil edildi. Tiim voleybolcularin sigrama performansini ve
biyomekanigini degerlendirip karsilastirmak amaciyla 3B sigrama analizi yapildi.
Gruplar arasi sigramalarinin biyomekanik parametreleri arasindaki istatistiksel farklar

IBM SPSS Statistics Version 22 kullanilarak degerlendirildi (p>0.05).

PPG’ nun kalkis faz1 maksimum kalga internal rotasyon ac¢ilart KG’ na kiyasla anlamli
olarak daha fazlaydi. Pes planuslu voleybolculara uygulanan kalca eksternal rotasyon
fonksiyonel bantlamasi ile kalca internal rotasyon agilart PPG’ na kiyasla anlamli
olarak azaltildi. Pes planuslu voleybolcularin sigrama yiikseklikleri kontrollere kiyasla
anlamli olarak daha diisiiktii. Sigrama sirasindaki anterior pelvik tilt, kalca fleksiyon,
ayak bilegi dorsifleksiyon ve eversiyon maksimum agilari daha diisiik, diz valgusu
ayak bilegi plantar fleksiyon maksimum agilar1 da kontrollere kiyasla anlamli olarak
daha yiiksekti. Bantlama sonrasinda BG’ ndaki voleybolcularin sigrama performansi
anlamli olarak degismedi ancak, sigrama sirasindaki anterior pelvik tilt, kal¢a fleksiyon
ve ayak bilegi eversiyon maksimum agilarinin daha diisiik oldugu, ayak bilegi plantar

fleksiyon acisinin ise KG’ na kiyasla anlamli olarak daha yiiksek oldugu goriildii.

Bu bulgular sonucunda; Pes planuslu voleybolcularin pes planuslu olmayan benzer
ozellikteki voleybolculara kiyasla sicrama sirasindaki alt ekstremite biyomekaniginin
etkilendigini ve buna bagli sicrama performanslarinin diistiigii soylenebilir. Ayrica pes
planuslu  voleybolcularda kalca internal rotasyon artisinin kompansasyon
mekanizmasinin i¢inde oldugu ve bu artisin akut olarak azaltilmasinin sigrama
performansini etkilemedigi ancak sporcularin sigrama sirasindaki 6zellikle frontal plan
diz kinematigini saglikli kontrollere yaklastirdigi goriilmiistiir. Kalga ekstansiyon
momenti ve kalca gii¢ tiretimini artirmak iizere kalga ekstansdrlerinin voleybola 6zgii
egzersiz programlari ile kuvvetlendirilmesi ve alt ekstremite biyomekaniginde olusan
diger alterasyonlar dikkate alinarak uygun fizyoterapi uygulamalar1 yapilmasi

Onerilmektedir.
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biyomekanik
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ABSTRACT

THE EFFECTS OF HIP EXTERNAL ROTATION FUNCTIONAL TAPING
ON JUMPING PERFORMANCE AND JUMP BIOMECHANICS IN
VOLLEYBALL PLAYERS WITH PES PLANUS

Eyyub GECE

Pes planus is a foot deformity characterized by an increase in pronation due to the
collapse of the medial longitudinal arch (MLA), which can lead to compensatory
mechanisms in the lower extremity. These compensations may affect jump
performance and biomechanics in volleyball players. However, it remains unclear
whether jump performance is influenced by pes planus itself or the resulting
compensations. One of the most common compensations observed during jumping in
individuals with pes planus is an increase in hip internal rotation angle. The aim of this
study was to examine the effects of reducing hip internal rotation through functional
hip external rotation taping on jump performance and biomechanics in volleyball

players with pes planus.

A total of 20 volleyball players, including 10 with flexible pes planus and 10 healthy
controls, were included in the study. Participants with a Foot Posture Index-6 (FPI-6)
score greater than 5 were classified into the pes planus group (PPG), while those

without pes planus (0 < FPI-6 score < +5) were classified into the control group (KG).
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Additionally, functional taping for hip external rotation was applied to the volleyball
players with pes planus. The data obtained from these participants after taping were
included in the taping group (BG). 3D jump analysis was conducted to evaluate and
compare the jump performance and biomechanics of all volleyball players. Differences
in biomechanical parameters among groups were statistically analyzed using I1BM
SPSS Statistics Version 22 (p>0.05).

The maximum hip internal rotation angles during the take-off phase in the PPG were
significantly higher than those in the KG. Functional taping for hip external rotation
significantly reduced hip internal rotation angles in the BG compared to the PPG. The
jump heights of volleyball players with pes planus were significantly lower compared
to controls. Additionally, maximum angles of anterior pelvic tilt, hip flexion, ankle
dorsiflexion, and eversion during jumping were lower, while maximum angles of knee
valgus and ankle plantarflexion were significantly higher compared to controls.
Following taping, there was no significant change in jump performance in the BG;
however, maximum angles of anterior pelvic tilt, hip flexion, and ankle eversion were

lower, and ankle plantarflexion angles were significantly higher compared to the KG.

As a result of these findings, it can be concluded that the lower extremity biomechanics
during jumping are affected in volleyball players with pes planus compared to their
non-pes planus counterparts, leading to decreased jump performance. Additionally, the
increase in hip internal rotation observed in volleyball players with pes planus appears
to be part of a compensation mechanism. While the acute reduction of this increased
hip internal rotation did not impact jump performance, it brought the frontal plane knee
kinematics during jumping closer to those of healthy controls. Strengthening the hip
extensors through volleyball-specific exercise programs to enhance hip extension
moment along with addressing other alterations in lower extremity biomechanics, is

recommended as part of appropriate physiotherapy interventions.

Keywords: pes planus, volleyball, jumping, Kkinesio taping, performance,

biomechanics

XV



