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ABSTRAK 

 Tuberkulosis (TB) Tulang Belakang merupakan jenis tuberkulosis yang 
menginfeksi tulang belakang dan menyebabkan gangguan saraf dengan prevalensi 
10% sampai 43%. Tubuh penderita TB tulang belakang yang mengalami 
deformitas tulang belakang berupa kifosis akan melakukan kompensasi yang 
terlihat pada munculnya knee flessum sehingga penderita TB tulang belakang 
rentan jatuh. Berdasarkan masalah tersebut, Ankle Foot Orthosis (AFO) diajukan 
sebagai instrumentasi medis yang dapat membantu rehabilitasi gait pasien 
menjadi lebih stabil dan mengurangi pergerakan tungkai yang berlebihan. Untuk 
mengetahui parameter AFO yang sesuai dengan kebutuhan pasien TB tulang 
belakang, dibuat empat macam model AFO yang memiliki dua variasi nilai 
ketinggian cuff (6 cm dan 9 cm) dan ketebalan (5 mm dan 7 mm) serta dua jenis 
material (polypropylene dan carbon fiber). Menggunakan program simulasi 
numerik berupa metode elemen hingga, model AFO dikenai pembebanan sesuai 
fase gait agar nilai stress, strain, deformasi, defleksi, serta safety factor dapat 
diketahui dan kemudian dianalisis. AFO yang dinilai sesuai untuk rehabilitasi 
pasien TB tulang belakang adalah AFO dengan ketebalan 7 mm dan ketinggian 
cuff 9 cm yang memiliki nilai safety factor 22497.41% untuk pembebanan fase 
initial contact, 5988.65% untuk pembebanan fase midstance, 3515.26% untuk 
pembebanan fase terminal contact, dan 8969.49% untuk pembebanan terhadap 
cuff selama fase stance. 

 

Kata kunci: Ankle Foot Orthosis, Tuberkulosis tulang belakang, Finite 
Elemet Method  
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ABSTRACT 

 Spinal tuberculosis (TB) is a type of tuberculosis that infects the spine and 
causes nerve dysfunction with a prevalence of 10% to 43%. The body of spinal 
TB patient who suffers from spinal deformity in the form of kyphosis will 
compensate by inflicting knee flessum which make them more vulnerable to 
falling. Based on these problems, Ankle Foot Orthosis (AFO) was proposed as a 
medical instrumentation that can help rehabilitate the patient's gait to be more 
stable and reduce excessive leg movements. To find out the AFO parameters that 
fit the needs of spinal TB patient, four kinds of AFO models were made with two 
variations of the cuff height (6 cm and 9 cm) along with thickness (5 mm and 7 
mm) and two types of material (polypropylene and carbon fiber ). Using a 
numerical simulation program based on finite element method, the AFO model is 
subjected to loading according to the gait phase so that stress, strain, deformation, 
deflection, and safety factor values can be identified and then analyzed. AFO that 
is considered suitable for rehabilitation of spinal TB patient is AFO with a 
thickness of 7 mm and a cuff height of 9 cm which has a safety factor value of 
22497.41% for initial contact phase loading, 5988.65% for midstance phase 
loading, 3515.26% for terminal contact phase loading, and 8969.49% for loading 
against cuff during the stance phase. 
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