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ABSTRACT 
 

The National Center of Oncology in Nouakchott is equipped with a linear accelerator which 
provides two energies in photon regime 6 MV and 18 MV. 
The basic dosimetric data required for quality of operation, in the clinical routine of the accelerator 
for photon beams are percentage depth dose (PDD) curves and beam profile (BP) curves.  
The aim of this work is to measure the percentage depth dose (PDD) and beam/dose profile (BP) 
for 6 MV and 18 MV photon beams for different field sizes and for different Skin-Source-Distance 
(SSD), and to compare the measured results with the results calculated by Treatment Planning 
Systems (TPS). 
The measured results of (PDD) and (BF) are consistent with those calculated by TPS, which   
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allows us to conclude that the linear accelerator at oncology Center in Nouakchott                          
is in good condition. 
Other Parameters: (energy, (SSD) and field sizes) have been also studied in this                        
work, in order to perform a comprehensive quality study for this accelerator a unique oncology at 
Mauritania. 
 

 
Keywords: (PDD) and (BP); (TPS); energy of 6 MV and 18 MV; (SSD); field sizes. 
 

1. INTRODUCTION 
 
The use of nuclear techniques are in speed 
extend in medical field in Africa. 
 
The National Center of Oncology (CNO) at 
Nouakchott is equipped with equipment and 
skilled personnel able to work on sophisticated 
medical devices. 
 
In addition, the Center is equipped with 
radiotherapy, nuclear medicine and 
chemotherapy equipment that comply with the 
international standards and are controlled by the 
International Atomic Energy Agency (IAEA). 
 
In general, external radiotherapy uses ionizing 
radiation for the tumor treatment. The use of 
these radiations requires the utmost vigilance on 
the part of the medical physicist and the 
personnel who use them. However, the results of 
the treatment depend a lot on the precision of the 
dose delivered to the tumor [1-3]. 
 
The main objective of radiotherapy is the 
treatment of cancerous tumors. All cells are 
sensitive to radiation and all can be destroyed by 
high dose. The objective of radiotherapy is to 
deliver a dose in order to destroy the tumor 
without producing significant side effects 
(complications) in the healthy tissues [4,5]. 
 
In order to check the quality of the accelerator 
and related equipment, we have performed 
measurements (percentage depth dose and dose 
profile) in water phantom by an ionization 
chamber for different energies and field sizes 
and at different Skin- Source-Distance (SSD). 
 
To compare the measured results we have 
calculated the same parameters by Treatment 
Planning Systems (TPS), in order to compare 
measurements with calculation following the 
(IAEA) recommendations. 
 
The (TPS) is a treatment planning software 
allowing to predict, according to a given ballistics, 
an established medical prescription, a chosen 
energy, an anatomical configuration, the dose at 
all points of the space [6-8]. 

2. MATERIALS AND METHODS 
 
Measurements of percentage depth dose and 
dose profile were carried out using a water 
phantom, connected to a PC. The system is 
controlled for the acquisition of the dosimetric 
data by MEPHYSTO mc² software. The dosietric 
measurements were realized using an ionization 
chamber associated with an electrometer and the 
chamber used for acquisition can move in three 
directions [9,10]. 
 
The material used in this work is: 
 

1) Linear accelerator CLINAC 2100DHX, 
developed by the constrictor VARIAN 
MEDICAL SYSTEM, of two energies of 
photons of 6 MV and 18 MV (Fig. 1,(a)). 

2)  Mini water tank MP3-P (water phantom): 
The phantom used in this work is a  cubic 
tank with a length of 60cm (Fig. 1,(b)).  

2)  Cylindrical ionization chambers: TM31010 
Semiflex chamber of  0.125 cm

�(Fig. 1,(c)). 
3)  PTW electrometer: The collected charge 

(or intensity) produced in an ionization 
chamber is extremely low, its 
measurement requires a very sensitive 
device called electrometer (Fig. 1,(d)). 

4) Medical Physics Control Center 
MEPHYSTO mc²: MEPHYSTO is a 
software for the acquisition of therapeutic 
beam data and data analysis in 
radiotherapy (Fig. 1,(e)). 

 

2.1 Measures and their Comparisons with 
TPS Calculation  

 
We have measured the percentage depth dose 
and dose profile, with ionization chamber, and 
we have compared measures and calculations 
for 6MV and 18 MV photon beams. 
 
3. RESULTS AND DISCUSSION SECTION 
 
The difference between measured and 
calculated results for the two energies is of the 
range of 0.2% for the 6MV photons beam, and it 
is  of 0.7% for the 18 MV photons beam, which is 
inferior the limit of 2% recommended by (IAEA).  
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Fig. 1. The devices used in this work 

 
Fig. 2 gives a comparison of measured and TPS 
calculated percentage depth dose curves of the 6 
MV photon beam for different field sizes; the 
Skin-Source-Distance (SSD) is taken as 100 cm. 
 
Fig. 3 gives a comparison of measurements and 
calculated results by TPS of percentage depth 
dose curves of the 18 MV photon beam for 
different field sizes; the Skin-Source-Distance 
(SSD) is taken as 100 cm. 
 
Fig. 4 shows a comparison of measurements and 
results calculated by TPS of beam profiles 
curves of the 6 MV photon beam for different 
field sizes; the Skin-Source-Distance (SSD) is 
taken as 100 cm. 
 
Fig. 5 gives a comparison of measurements and 
results calculated by TPS of beam profiles 

curves of the 18 MV photon beam for different 
field sizes; the Skin-Source-Distance (SSD) is 
taken as 100 cm. 
 
Figs. 2,3,4,5 show a compliance between the 
measured results and calculated by (TPS) for 
percentage depth dose and dose profiles for 
6MV and 18 MV. 
 
We have observed in the previous figures (the 
percentage depth dose curves and the dose 
profiles curves) that the results obtained agree 
with the results calculated by TPS. 
 

3.1 Influence of Energy 
 
Furthermore we have studied the variation of the 
percentage depth dose as a function of the 
energy at a depth=10 cm, a (SSD)=100 cm, and 
a field size of (10 * 10) ��

�  
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Fig. 2. Comparison of measured and calculated results of percentage depth dose curves of the 
6 MV photon beam for different field sizes 
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Fig. 3. Comparison of measured and calculated results of percentage depth dose curves of the 

18 MV photon beam for different field sizes 
 
We found in the first zone (Beuil-up zone) that 
the percentage depth dose for the energy of 6 
MV is higher than the percentage depth dose for 
the energy of 18 MV, whereas in the last zone 
the efficiency depth for the energy of 18 MV is 
higher than the percentage  depth dose  for the 
energy of 6 MV. In the first zone, the effect is due 

to the scattered photons, whereas in the second 
zone the attenuation is less rapid. 
 
Fig. 7 shows the variation of the dose profile                     
as a function of the energy at a depth=                     
10 cm, a (SSD)=100 cm and a field size of (10 * 
10) cm

�. 
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Fig. 4. Comparison of measured and calculated results of beam profiles of the 6 MV photon 
beam for different field sizes 
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Fig. 5. Comparison of measured and calculated results of beam profiles of the 18 MV photon 
beam for different field sizes 

 
A low difference is observed in the tails of the 
curves of the dose profiles. 
 
The larger the field size, the more the                       
scattering volume increases, causing an                  
increase in the dose on the axis at all depths.                
As the proportion of scattered radiation is                    
greater at depth, the increase in the                                
dose is faster at depth than near the surface, and 
the percentage depth dose increases                              

with the beam field size. It is found that                       
this variation is greater if, energy of the beam is 
low. 
 
3.2 Influence of the (SSD) 
 
Fig. 8 shows the variation of the percentage 
depth dose as a function of the (SSD) for a 
photon beam of 6 MV and a field size of (10 * 
10) cm

�: 
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Fig. 6. Variation of percentage depth dose curve as a function of energy 
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Fig. 7. Variation of the dose profile as a function of the energy 
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Fig. 8. Variation of percentage depth dose curves as a function of (SSD), for a 6 MV photon 

beam 
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The distance from the source to the input              
surface governs the geometric dispersion 
conditions of the beam. The (SSD) thus                              
plays an important role in the percentage depth 
dose. When the (SSD) decreases, the maximum 
dose approaches the surface and its value 
increases. 
 
4. CONCLUSION 
 
In this work we carried out a study on                          
the   quality control of the linear accelerator 
located at the National Center of Oncology of 
Nouakchott. 
 
This control is based on to measure and to 
calculate the percentage depth dose (PDD) and 
beam/dose profile (BP) for 6 MV and 18 MV 
photon beams for different field sizes and for 
different SSD (Skin-Source-Distance), and to 
compare the measured results with the results 
calculated by Treatment Planning Systems 
(TPS). 
 
The difference between measured and 
calculated results  for the two energies is of the 
range of 0.2% for the 6MV photons beam, and it 
is 0.7% for the 18 MV photons beam, which is 
inferior the limit of 2% recommended by 
(IAEA),which show that our measures are 
consistent with calculation (TPS). 
 
The obtained results show that the                        
percentage depth dose decreases as the                    
energy of the photons increases, the greater the 
energy of the photon beam, the longer the path 
of the secondary electrons, in other words the 
depth of the maximum dose increases with 
energy. 
 
We have also found that the percentage depth 
dose increases with the energy of the photon 
beam for a depth after the maximum dose depth, 
and that also the increase in field size increases 
the dose at depth. 
 
We have observed that if the skin                             
source distance (SSD) decreases, the maximum 
dose approaches the surface, and its value 
increases while the percentage depth dose 
decreases. 
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