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Abstract 

The most basic and sensitive routine quality control (QC) of gamma camera is that of 

intrinsic flood–field uniformity. The routine QC test must be assessed daily and any 

nonuniformity must be eliminated before patient testing toeliminate artifacts and false-

positive or false-negative patientresults. 

The purpose of this study was to compareuniformity analysis results for scintillation crystal 

hydration with symmetric and asymmetric energy windowon the Siemens Symbia T2 SPECT-

CT camera. Integral and differential uniformity analysis was performed by placing a point 

source 99mTc in front of the detector with removed collimator to measure the effect of 

correction matrix, a count rate and activity volume on intrinsic uniformity. A15% energy 

window set symmetrically over the 99mTc photopeak is equivalent to 140±10% keV or a 

window spanning 126-154 keV. The results, received from Detector 2 gave the following 

uniformity parameter values: 

Both asymmetric energy window images show clearly multiple focal spots due to 

crystalhydration: discrete hot spots in the asymmetric low window image and discrete cold 

spots in theasymmetric high window image. The above results are not seen yet on the 

symmetric window image.We had replaced Detector 2 in order to avoidspotsbecome visible in 

flood images obtained with the clinical energy window. The uniformity of a gamma camera is 

maybe the most important parameter that expresses the quality of the camera’s performance. 

Non uniform areas in the field of view can result in misdiagnosed patients and low quality of 

clinical services. 

 

Introduction 

Uniformity test is the most common practice in present gamma camera quality control 

procedures, suggested by NEMA (National Electrical Manufacture Association), IAEA 

(International Atomic Energy Agency) [3, 5]. Uniformity is a measure of camera’s response 

                                                 
* Presenting author: m.dimcheva@gmail.com 



 

European	Medical	Physics	and	Engineering	Conference,	Sofia,	October	18‐20,	2012	
333

to uniform irradiation of the detector surface.The routine quality control (QC) test must be 

assessed daily and after each repair, it must be critically evaluated and any non-uniformity 

must be eliminated before patient testing toeliminate artifacts and false-positive or false-

negative patientresults. The intrinsic uniformity is the response of the system without a 

collimator to a uniform flux of radiation from a point source, to monitor the condition of the 

NaI crystal and electronics. Two different uniformity parameters shall be determined: integral 

uniformity and differential uniformity. Integral uniformity is a measure of the maximum pixel 

count deviation in the central field of view (CFOV) or useful field of view (UFOV). 

Differential uniformity is a measure of the maximum deviation over a limited range designed 

to approximate the size of a photomultiplier tube.The purpose of this study was to 

compareuniformity analysis resultswith symmetric energy window, asymmetric energy 

window set low and asymmetric energy window set highon the Siemens Symbia T2 SPECT-

CT camera[4, 7].    

 

Materials and Methods 

Integral and differential uniformity analysis was performed by placing a point source 99mTc in 

front of the detector with removed collimator to measure the effect of correction matrix, 

source-to-camera distance, a count rate and activity volume on intrinsic uniformity. NEMA 

(2001) and IAEA (1991) approach for the measurement of intrinsic uniformity was followed 

[3, 5]. The integral uniformity represents the maximum pixel count rate change over the 

indicated field of view expressed as percent. The differential uniformity is the maximum 

change over a five pixel distance in the X or Y direction thereby representing the maximum 

rate of change of regional count rate. A 15% energy window set symmetrically over the 99mTc 

photopeak is equivalent to 140±10% keV or a window spanning 126-154 keV.  

 

Results 

The results, received from Detector 1 gave the following uniformity parameter values: 

The integral uniformity for the CFOV was found to be between 2.77% and 3.01% while the 

integral uniformity for the UFOV was between 3.52% and 3.54% . The differential uniformity 

for the CFOV was between 1.57% and 1.70% while that of the UFOV was between 2.45%  

and 2.00% . 

The results, received from Detector 2 gave the following uniformity parameter values: 

The integral uniformity for the CFOV was found to be between 10.05% and 9.46% while the 

integral uniformity for the UFOV was between 10.86% and 10.12% . The differential 
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uniformity for the CFOV was between 7.09% and 7.72% while that of the UFOV was 

between 7.07% and 7.76% . Both asymmetric energy window images for  Detector 2 show 

clearly multiple focal spots due to crystalhydration: discrete hot spots in the asymmetric low 

window image (Fig.1 A) and discrete cold spots in theasymmetric high window image (Fig.1 

B). The above results are not seen yet on the symmetric window image. We had replaced 

Detector 2 in order to avoidspotsbecome visible in flood images obtained with the clinical 

energy window (due to a defect within the crystal itself). 

 

Figure 1.    

 

A. 10% asymmetric low energy window B.  10% asymmetric high energy window        

 

Discussion 

 
The hydration on this camera was discovered during acceptance tests [5, 6, 7]. Thisexample 

stresses the importance of checking the detector thoroughly at acceptance testing, and ofbeing 

prepared for unexpected results. For confirmation of crystal hydration, additional images 

should be made with anasymmetrically positioned energy window [4]. The hydrated areas 

will appear more obviously as hotspots on the asymmetric low image and in the 

corresponding positions as cold spots on the asymmetrichigh image [6]. 

 

Conclusion 

The uniformity of a gamma camera is maybe the most important parameter that expresses the 

quality of the camera’s performance[1, 2]. Non uniform areas in the field of view can result in 

misdiagnosed patients and low quality of clinical services. Thus, it is essential to perform 

regular checks to ensure optimal performance of the gamma camera. Gamma cameras require 
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regular testing, responsible operation and expert knowledge of it’s governing principles to 

make sure that it’s performance stays within clinically acceptable levels. 
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