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ABSTRACT 

The advancement of technology in recent years has provided the production of increasingly sophisticated 
devices, aiming thus to obtain medical images with high technical level and also facilitate the operation of the 
equipment. In order to ensure a more accurate diagnosis with minimal dose without exposing patients to obtain 
data and verify the performance of a radiographic system for the purpose of quality control standards are called 
phantoms (phantoms) to perform the quality control images. The objective of this paper is to present and validate 
a methodology for the construction of a phantom for quality control of digital radiography images 

1. INTRODUCTION

The radiological images provide important decision for the future steps of a diagnosis, 
treatment or follow-up procedure information. Thus, it is necessary to establish a quality 
control of the images obtained from the interaction of ionizing radiation with the patient, to 
minimize errors of interpretation and identification of structures, ensuring a more accurate 
diagnosis with minimal dose (energy deposited) in the patient. [1] 

In digital radiography, the X-ray beam transmitted through the patient is converted into a 
digital image. Soon after, this is displayed on a monitor and can be deleted (if the quality was 
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not satisfactory) or corrected (if any improvement necessary) to finally be sent over the 
network of computers to any hospital department [4]. 

Digital radiography is the branch of medical diagnosis which employs computer systems in 
the various methods for the acquisition, transfer, storage, or simply treating the acquired 
digital images. The digital image is displayed on a computer screen or radiographic film as 
one formed by the arrangement of rows and columns matrix. At the intersection of the rows 
with the columns formed the basic unit of digital image, the pixel (picture element). For the 
digital image can interpreted as the image of an object or an anatomical digits of each image 
pixel structure are converted to grayscale in proportion to their values scale. The final digital 
image is the result of the arrangement of a large number of pixels with different shades of 
gray and the whole forming an appreciable image [5]. They can be generated in different 
diagnostic imaging equipment, such as digital mammography, computerized X-Rays, the 
subtraction angiography, bone densitometry and Fluoroscopy.

Check the performance of a radiographic system for the purpose of quality control has 
historically been a difficult task, with different patterns and multiple tests. Several 
organizations have published guidelines with protocols for quality control and acceptance 
testing for digital radiography systems. Among these organizations are the King's Centre for 
the Assessment of Radiological Equipment in the United Kingdom (KCARE), America's 
Association of Physicists in Medicine (AAPM), Australian College of Physical Engineers in 
Medicine (ACPSEM) [3] and the International Electrotechnical Commission (IEC). 

2. MATERIALS AND METHODS 

The phantom consists of two modules so that, from their images, it is possible to calculate the 
DQE (Detective Quantum Efficiency), which is the most appropriate to describe the imaging 
performance of a digital radiography system parameter. The DQE is a measure of the 
combined effect of noise, contrast and spatial resolution. For this, the Group has developed 
the Numerical Dosimetry COQUIM software (Quality Control of Medical Imaging). A 
method for the construction of the phantom based on (IEC). [2] 

The first module consists of a homogenous plate of acrylic or PMMA - polymethyl 
methacrylate is a rigid, transparent and colorless thermoplastic material and can simulate the 
muscle tissue. Has chemical elements such as C5 H8 O2 are present in the human body and 
has a density of 1.17 g / cm ³. The dimensions are 25 x 25 cm and a thickness of 8 mm. The 
images obtained from this module will be calculated NPS and SNR. 

� NPS: provides the magnitude and frequency distribution of the noiser;
� SNR: is the relationship between contrast and noise in an image;
� MTF: represents the relationship between contrast and spatial resolution.

In the second module the phantom was a change in the material being used. Formerly one of 
the materials that would compose the second module was tungsten, but due to failure of the 
material in Brazil and the high cost to import it, its use has become unviable. Due to this 
complication replaced by lead. 
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The second module consists of two superimposed sheets of lead, one 25 × 10 cm, 3 mm thick 
and the other with 15 × 7 cm and 1 mm thick. To calculate the DQE, the COQUIM (Quality 
Control of Medical Imaging) software, which is being developed by the Group of Numerical 
Dosimetry (GDN / CNPq) was used. Intended for this module calculate the MTF. Its general 
characteristics are presented in IEC 62220-1 protocol. The phantom consists of two lead 
plates on one 25x10 cm and 3 mm in thickness, overlapped with other 15x7 cm and 1 mm 
thick.

Figure 1: Model of the phantom according to the protocol of the IEC 62220-1 (2003).

Figure 2. Phantom developed.



Radio 2014, Gramado, RS, Brazil. 

3. RESULTS AND DISCUSSION

The Phantom is developed an adapted model of IEC 622201 (2003) protocol. This standard 
applies to 2D detectors used for digital radiography. Includes any area detector used for 
general radiography, and storage phosphor image intensifier used in radiographic mode 
systems. We can see that it was possible to identify the two lead plates which are then 
analyzed in COQUIM software.

The images were obtained with X-ray digital equipment in a private hospital in the city of 
Recife-PE. Initially using two images in order to evaluate different parameters have been 
made if it is possible to distinguish the plates and carry out the evaluation of the main 
parameters to describe the imaging performance of a digital radiography system. According 
to the analyzes that will be made later in the phantom COQUIM software that was developed 
may undergo some modifications to meet the standards of the IEC 62220-1 protocol. We are 
still in the testing phase, we will acquire more images for comparison level and making 
changes in acquisition parameters to be able to evaluate the system performance. Logo plates 
are secured with plastic screws for best accuracy. 

                                                           
                                 (a)                                                                           (b) 
Figure 3. Parameters of image acquisition. In (a) 66 kV was used (kilovoltage) and 12.5 mAs 
(Ma / sec). In (b) 46 kV and 5 mAs. 

4. CONCLUSIONS 

The picture quality is an important attribute an imaging system, since it can have a 
measurable effect on the importance of diagnosis and clinical usefulness of a system. To 
ensure sufficient and consistent performance, you should be able to evaluate the image 
quality quantitatively, so that it can be optimized and controlled to maintain a high level of 
clinical results. The phantoms used in Brazil are mostly imported and relatively high 
financial cost. Although they can be as effective for use in quality control, the price of 
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imports and the bureaucracy probably are obstacles to the acquisition of these phantoms by 
the radiology services. Thus, the construction of a physical phantom for quality control of 
images in digital radiography using low cost materials is of utmost importance. Due to the 
need of all types of equipment dis ¬ Zarem digital images on monitors, which shall be crucial 
in obtaining a diagnosis. Thus, these need to be evaluated with great care. The perspective of 
the study is to analyze the images of the phantom developed in COQUIM software, still in 
development, and get the DQE. We are currently in the testing phase.
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