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AYAK BİLEĞİ VE AYAĞIN 
BİYOMEKANİĞİ

Murat KAYA1

GIRIŞ

Anatomik ve klinik dizilim (alignment) farklı terminolojilerle tanımlansa 
da ayak bileği ve ayakta temel olarak standart üç eksenli X-Y-Z koordinat 
sistemi kullanılmaktadır. Bu eksenler etrafında dönme ile hareketin tanımı 
gerçekleşir (Şekil 1) (1).

Şekil 1: Ayak ve Ayak bileği hareketleri

Ayak bileği ve ayak hareketleri çok düzlemli olup bu ayrı ayrı hareket bi-
leşenleri koordineli ve senkronize bir şema izler. Sagital planda hareket, hori-
zontal planda olacak şekilde X-ekseninde fleksiyon ve dorsifleksiyondur (2). 
Varus ve valgus sefalokaudad Y-ekseninde rotasyon olacak şekilde aksiyel 

1	 Uzm. Dr. Murat KAYA, Marmara Üniversitesi Pendik Eğitim ve Araştırma Hastanesi, Ortopedi 
Bölümü, kayamuratdr@gmail.com



25Ayak Bileği ve Ayağın Biyomekaniği

KAYNAKLAR

1.	 Michelson JD. Foot and ankle biomechanics. In: Mizel MS, Miller RA, Scioli MW, eds. 
Orthopaedic Knowledge Update. Rosemont, IL: American Academy of Orthopaedic Sur-
geons 1998:1–10.

2.	 Mow VC, Flatow E, Foster R. Biomechanics. In: Simon SR, ed. Orthopaedic Basic Science. 
Rosemont, IL: American Academy of Orthopaedic Surgery 1994:397–446.

3.	 Livingstone, Cochran GVB. Functional biomechanics. In: A Primer of Orthopaedic Biome-
chanics. New York: Churchill 1982:251–251.

4.	 Chan CW, Rudins A. Foot biomechanics during walking and running. Mayo Clin Proc 
1994 69:448–461.

5.	 Peny J: Anatomy and biomechanics of the hiioot. Clin Orthop l77:9-l5.l983
6.	 Saltzman CL, Nawoczenski DA. Complexities of foot architecture as a base of support. J 

Orthop Sports Phys Ther 1995 21:354–360.
7.	 Sammarco GJ. Anatomy. In: Helal B, Rowley D, Cracchiolo A, Myerson M, eds. Surgery 

of Disorders of the Foot and Ankle. London: Lippincott-Raven 1996:1–30.
8.	 Rockar PA Jr. The subtalar joint: anatomy and joint motion. J Orthop Sports Phys Ther. 

1995 Jun;21(6):361-72. doi: 10.2519/jospt.1995.21.6.361. PMID: 7655480.
9.	 Bohay DR, Manoli A Jr. Subtalar joint dislocations. Foot Ankle Int 1995 16:803–808.
10.	 Wright IM, Douglas J. Biomechanical considerations in the treatment of navicular disea-

se. Vet Rec 1993 133:109–114.
11.	 Green DR, Brekke M. Anatomy, biomechanics, and pathomechanics of lesser digital de-

formities. Clin Podiatr Med Surg 1996 13:179–200.
12.	 Donati NL. Deformities of the lesser toes and metatarsophalangeal joint disorders. In: 

Mizel MS, Miller RA, Scioli MW, eds. Orthopaedic Knowledge Update. Rosemont, IL: 
American Academy of Orthopaedic Surgeons 1998:163–173.

13.	 Karr SD. Subcalcaneal heel pain. The Orthopedic Clinics of North America. 1994 
Jan;25(1):161-175.

14.	 Condie DN. Biomechanics. In: Helal B, Rowley D, Cracchiolo A, Myerson M, eds. Surgery 
of Disorders of the Foot and Ankle. London: Lippincott-Raven 1996:37–46.

15.	 McPoil TG, Hunt GC. Evaluation and management of foot and ankle disorders: present 
problems and future directions. J Orthop Sports Phys Ther 1995 21:381–388.

16.	 Gross RH. Foot and ankle injuries and disorders. Adolesc Med 1998, 9:599–609.
17.	 Gross MT. Lower quarter screening for skeletal malalignment-suggestions for orthotics 

and shoewear. J Orthop Sports Phys Ther 1995, 21:389–405.
18.	 Chandler TJ, Kibler WB. A biomechanical approach to the prevention, treatment and 

rehabilitation of plantar fasciitis. Sports Med 1993 15:344–35.
19.	 Menetrey J, Fritschy D. Subtalar subluxation in ballet dancers. Am J Sports Med 1999 

27:143–149.
20.	 Cavanagh PR, Ulbrecht JS. Biomechanics of the foot in diabetes mellitus. In: Levin ME, 

O’Neal L, Bowker J, eds. The Diabetic Foot. St. Louis, MO: Mosby-Year Book 1993:199–
232.

21.	 Wapner KL, Hecht PJ. Heel pain. In: Mizel MS, Miller RA, Scioli MW, eds. Orthopa-
edic Knowledge Update. Rosemont, IL: American Academy of Orthopaedic Surgeons 
1998:175–183.

22.	 Katcherian DA. Pathology of the first ray. In: Mizel MS, Miller RA, Scioli MW, eds. Ortho-
paedic Knowledge Update. Rosemont, IL: American Academy of Orthopaedic Surgeons 
1998:151–161.

23.	 Mantas JP, Burks RT. Lisfranc injuries in the athlete. Clin Sports Med 1994 13:719–730.
24.	 Tomaro JE, Butterfield SL. Biomechanical treatment of trau- matic foot and ankle injuries 

with the use of foot orthotics. J Orthop Sports Phys Ther 1995 21:373–380.


