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KUALITAS CITRA MRI GENU UNTUK EVALUASI CARTILAGE 

Moch. Alfian Syah1, Rosy Setiawati2, Muhaimin3 

ABSTRAK 

Latar Belakang: Osteoartritis (OA) merupakan penyakit degeneratif pada 
knee joint, hip joint, spine and wrist joint cartilage. Osteoartritis pada kartilago 
sendi lutut 80% berada pada patellotibial cartilage dan tibiofibular cartilage. 3D 
T2* MERGE (Multi Echo Recombined Gradient Echo) merupakan sekuen 
volumetrik dan isotropik. Selain itu, sekuen tersebut merupakan turunan dari pulse 
sequence Gradient Echo (GRE). GRE diketahui sebagai salah satu pulse sequence 
yang baik untuk mengevaluasi kartilago pada sendi lutut. Tujuan: Untuk 
membandingkan flip angle yang berbeda pada citra sekuen 3D T2* MERGE dan 
untuk mengetahui korelasi antara kualitas citra terhadap penggunaan flip angle 
yang berbeda. Metode Penelitian: Penelitian ini menggunakan 10 sampel untuk 
mengevaluasi MRI lutut dengan sekuen 3D T2* MERGE. Seluruh sampel 
diperlakukan sama saat pemeriksaan. Hasil citra dievaluasi dengan metode 
kuantitatif dan kualitatif. Metode kuantitatif dikerjakan dengan memberi ROI 
(Region of Interest) pada regio kartilago dan background noise, kemudian 
intensitas sinyal kartilago dibagi background noise untuk memperoleh SNR 
(Signal to Noise Ratio) dari tiga variasi flip angle (5º, 12º, dan 15º). Metode 
kualitatif dievaluasi oleh dua orang dokter radiologi konsultan muskuloskeletal 
dengan likert scale, kemudian dihitung nilai rata-rata skoring kartilago. Uji 
ANOVA Repeated Measure Design dan uji korelasi Spearman yang diukur 
dengan aplikasi SPSS versi 24. Hasil: Uji ANOVA RM Design menghasilkan P-
Value (sig.<0,05) dan hasil uji  korelasi Spearman ada korelasi kuat antara flip 
angle dengan kualitas citra pada rentang koefisien r antara 0,637-0,722 dan 
korelasi tertinggi pada regio patellar cartilage. Rata-rata nilai SNR dan skor 
anatomi kartilago diketahui ada perbedaan signifikan dengan nilai flip angle 
optimal 15º. 

Kata kunci : MRI lutut, kartilago, 3D T2* MERGE, flip angle, dan kualitas citra. 
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GENU MRI IMAGE QUALITY FOR CARTILAGE EVALUATION 

Moch. Alfian Syah1, Rosy Setiawati2, Muhaimin3 

ABSTRACT 

Background: Osteoarthritis (OA) is a degenerative disease in the knee joint, 
hip joint, spine and wrist joint cartilage. Eighty percent of osteoarthritis in the 
knee joint cartilage is located in the patellotibial cartilage and tibiofibular 
cartilage. 3D T2* MERGE (Multi Echo Recombined Gradient Echo) is a 
volumetric and isotropic sequence. Moreover, this sequence is derived from 
Gradient Echo (GRE). GRE is known as one of the good pulse sequences in 
evaluating cartilage in the knee joint. Objective: This study aims to compare 
different flip angles on 3D T2* MERGE sequence images and to determine the 
correlation between image quality and the use of different flip angles. Method: 10 
samples were studied to evaluate knee MRI with 3D T2* MERGE sequences. All 
of them are treated equally during the examination. Image results were evaluated 
by quantitative and qualitative methods. The quantitative method was done by 
giving ROI (Region of Interest) in cartilage regions and background noise, then 
the cartilage signal intensity is divided by background noise to obtain SNR 
(Signal to Noise Ratio) from three variations of flip angle (5º, 12º, and 15º). The 
qualitative method was evaluated by two musculoskeletal radiologists consultants 
using a Likert scale, then the mean cartilage score was calculated. ANOVA 
Repeated Measure Design test and Spearman correlation test are measured using 
SPSS version 24 application. Result: The ANOVA Repeated Measure Design test 
have a P-Value (sig.<0.05). The Spearman correlation test shows a strong 
correlation between flip angle and image quality in the r coefficient range between 
0.637-0.722. Meanwhile, the highest correlation is in the patellar cartilage region. 
The average value of SNR and cartilage anatomy scores shows that there is a 
significant difference with the optimal flip angle value of 15º. 
 
Keywords: Knee MRI, cartilage, 3D T2* MERGE, flip angle, and image quality. 
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SKRIPSI   PENGARUH VARIASI FLIP ANGLE...   MOCH. ALFIAN S. 

SINGKATAN DAN ARTI LAMBANG

T1WI   = T1 Weighted Image 

T2WI   = T2 Weighted Image 

T2*WI  = T2* Weighted Image 

PD   = Proton Density 

GRE   = Gradient Echo 

DESS   = Dual Echo Steady State 

MERGE  = Multi Echo Recombined Gradient Echo)  

FA   = Flip Angle 

TR   = Time Repetition 

TE   = Time Excitation 

SNR   = Signal to Noise Ratio 

CNR   = Contrast to Noise Ratio 

ETL   = Echo Train Length 

FOV   = Field of View 

ROI   = Region of Interest


