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Evaluation of image quality from three radiofrequency coils:
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Abstract

Background and Objective: Diagnosis from Magnetic Resonance Imaging (MRI) requires radiofrequency coils
to transmit and receive data signals for processing and reconstructing on MR image. There are many
radiofrequency (RF) coils used for different organs such as head coil, body coil, and anterior surface coil. The
objective of this study was to evaluate the qualities of images using three different radiofrequency coils
following to the standard quality control provided by Department of Medical Sciences, Ministry of Public
Health. Methods: The ACR phantom was acquired T1 weighted image by using three RF coils following the
scanning instructions of Department of Medical Sciences, Ministry of Public Health. Eight MRI system
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performances were tested to estimate the image quality. In this study, the data collection was performed during

May to October 2016. Results: The results showed that the quality of image using head coil passed all eight

system performance evaluations. While the image quality from body coil and anterior surface coil passed 6

and 5 of 8 tests of ACR criteria in head coil, respectively. Conclusions: Different types of RF coils are used in

MRI systems. Each of RF coil has advantages and disadvantages for various purposes. The ACR MRI phantom

is designed to use with a head coil. This study found the ACR tested method can be applied to evaluate the

image quality of other RF coils, but not every parameter. The evaluation of image quality can be used as a

regular monitoring which provides the detection of changes in performance of the MR images before they can

adversely affect clinical images.
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Parameters Axial (T1-weighted image)
Pulse sequence Spin Echo

TR (ms) 500

TE (ms) 20

FOV(mm) 250

Number of slice 11

Slice thickness (mm) 5

Slice gap (mm) 5

NEX 1

Matrix 256 x 256
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Standard parameters for quality control from department of medical sciences, ministry of public health

Type 1 2 3 4 5 6 7 8
Month of Geometric accuracy High Slice Slice Position %uniformity  %signal Low SNR
Coil Contrast Thickness ghosting contrast
X Y z Resolution Bar 1 Bar 2 Resolution
May Head 146.1 1904  189.6 1 4.75 0.22 0.18 95.38 0.0070 37 418.19
Body 1475 1909  191.1 1 5.30 0 0 96.90 0.0036 no 50.90
Surface 146.4 1910 1913 1 5.19 0.12 0.07 54.07 -0.0021 25 211.30
June Head 146.1 1903  189.6 1 5.15 0 0 95.70 0.0020 37 406.20
Body 148.0  190.6  190.6 1 4.95 0 0 96.78 0.0070 no 53.11
Surface 1469  191.1 191.6 1 5.34 -0.10  -0.11 37.69 -0.0040 25 191.69
July Head 146.1 1906 1903 1 5.45 0.21 0.18 96.00 0.0020 37 402.20
Body 148.0 1908 1904 1 5.10 0.22 0.23 95.78 0.0040 no 53.94
Surface 148.0 1914 1916 1 5.36 0 0 39.39 -0.0025 25 204.70
August Head 146.4  190.1 189.8 1 5.16 0 -0.17 95.81 0.0004 37 513.82
Body 1475 1909  190.6 1 5.38 0.11 0.13 96.93 0.0031 no 53.15
Surface 1475 1917 1919 1 5.19 0.18 0.20 36.58 -0.0030 25 196.18
September  Head 146.0 1909  191.1 1 5.16 0.00 -0.08 95.94 0.0004 37 465.65
Body 1472 1903  190.6 1 5.41 0.17 0.17 98.08 0.0022 no 53.30
Surface 148.0 1916 1919 1 5.38 0 0 34.72 -0.0046 25 199.24
October Head 1475 1903  190.6 1 5.15 -0.14  -0.19 95.75 0.0007 37 519.01
Body 1472 1906  191.1 1 5.38 -0.16  -0.18 96.24 0.0025 no 49.05
Surface 1469 1911 191.1 1 5.37 -0.27  -0.32 37.65 -0.0053 25 205.94
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