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Abstract - Cancer is a serious health problem among 

various kinds of diseases. More than one in three people will 

be affected by some form of cancer during their lifetime. 

Among various types of cancer, Lung cancer is a leading 

cause of cancer-related death in many countries. In this 

paper, we have design a lung Tumor which consist of  a 

microstrip patch antenna ,Lung Model and Tumor in CST. 

This shows that the Tumor present in the lung can be 

detected by observing the current density of Lung with and 

Without Tumor. The variations in   E-field, H-field, Current 

density are measured. It is found that the current density 

value has been increased twice than that of the brain 

without tumor , E-field And Magnetic Field value get 

reduced in the presence of Tumor. 
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1. INTRODUCTION 
 
Bio Medical Images give information of shape and function 
of organs of human body, being one of the most important 
mean for establishing the diagnosis. Cancer is a group of 
diseases characterized by the uncontrolled development   
and spread of unusual cells. If the spread is not controlled, 
it can bring about death.[1]  Lung cancer occurred in 1.8 
million people and resulted in 1.6 million deaths. Lung 
Cancer happens on account of unwanted development in 
the tissue of the lung. The abnormal cells do not develop 
into healthy lung tissue, they divide rapidly and form 
tumors. The growth that unfolding on the far side of the 
respiratory organ in an exceeding method called 
metastasis and additionally spread into alternative 
elements of the body.[2]Most cancers that begin its growth 
in lung is known as carcinomas. The two main types  are 
Non-Small cell Lung Carcinoma and Small Cell lung 
carcinoma. Small cell lung carcinoma is also sometimes 
called small cell undifferentiated Carcinoma. Carcinoma is 
a generic term referring to any malignant tumor that 
comes from epithelial cells. Small cell lung Carcinoma 
grows Quickly. Non-Small cell lung Carcinoma grows 
slowly. Basic methods like Positron Emission Tomography 

(PET), Computed Tomography (CT) and Biopsy are used 
to detect the tumor. [3]Positron Emission Tomography 
and computed Tomography are able to define the level of 
diseases both anatomically and functionally. The 
overwhelming majority (85%) of cases of carcinoma are 
because of long tobacco smoking regarding 10-15% of 
cases occur in folks that have not smoke-dried. 
 
In this paper, a Fractal based micro strip antenna for Lung 
tumor detection is proposed. This proposed antenna is 
designed and simulated over computer simulation 
technology (CST) microwave studio (MWS), which is 
based on finite integration technique. The proposed 
antenna is simulated upon Lung phantom with and 
without tumor separately and the variations in current 
density, E-Field and H-field in the presence of tumor 
shows the efficient performance of antenna is shown in 
Fig-1. 
  

2. PROPOSED METHOD 
 
2.1 Antenna design 
 

The Microstrip patch antenna has a substrate made of  
Rogers RT 5880 which has a dielectric constant of 4.4 and 
thermal conductivity value 0.2 (W/K/m). The length of the 
substrate is 65 mm and the width of the substrate is 60 
mm and the thickness of the substrate is 1.6 mm from the 
ground plane. The back side of the substrate contains the 
partial ground plane. The ground plane is made up of 
copper which is a lossy metal. The length of the ground 
plane is 26mm and the width of the ground plane is 35 
mm and it thickness is 1.6mm. The other side of the 
substrate contains the patch that is made up of copper 
which is a lossy metal. The length of the patch is 35.44 mm 
and the width of the patch is 45.64 mm and the thickness 
of the patch is 1.6mm. The patch is loaded with slots. The 
proposed antenna is fed with microstrip line feed. The 
width of the feed line is 3 mm and the length of the feed 
line is 19.78 mm and the dimensions of the proposed 
antenna are shown in Table I. 
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2.2  Lung  phantom design 
 

A lung phantom is designed by considering a cube as 
lung and a sphere as a tumor. The permittivity of the lung 
is 2 and its conductivity is 1.3S/m. A cube with dimensions 
6 x 4 x 5 mm3 is considered as a tumor with permittivity 
54.2 and conductivity 2.62 S/m. Tumors will have very 
high conductivity and different dielectric properties than 
healthy tissues. 
 

In this proposed work, first the antenna is designed 
and simulated over computer simulation technique. Next 
the lung phantom is designed with appropriate  
dimensions using computer simulation technique. Then 
the proposed antenna is simulated upon lung phantom 
with and without tumor separately and it is found that the 
current density and specific absorption rate has been 
drastically increased in the presence of tumor within the 
Lung. 

. 

 

Fig -1: Steps involved in proposed work 
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Fig -2: Structure of Proposed Antenna 

Table -1: Antenna Design Specifications 

Parameter  

 

            Descriptions  

 

Value  

 

     Ls Length of the substrate  65 

    Ws  Width of the substrate  60 

    Wp  Width of the patch  45.64 

     Lp  Length of the patch  35.44 

     L Length of  1st slot   2 

     W Width of 1st slot   2.5 

      L Length of  2nd,3rd,4th,5th  slot  10 

     W Width of  2nd,3rd,4th,5th  slot  12 

     L Length of  6th,7th slot  5 

    W Width of 6th,7th slot  6 

 
 

3. SLOTS SPECIFICATIONS 
 
The patch is loaded with seven slots. The length of each is 
65mm and the width of each slots is 60mm.The Length of 
the first, second, third and fourth slots is 10mm and the 
width of the first, second ,third ,fourth slots is 12mm.The 
Length of the fifth, sixth and seventh slots is 5mm and the 
width of the fifth, sixth, seventh slots is 6mm.  
The Return loss can be calculated by, 
  RL=10 log(Pout/Pin) 
Current Density can be calculated by, 
 J=I / A 
Electric Field can be calculated by, 
 E=k*q/d2 

 
 

4. RESULTS AND DISCUSSION 
 
The performance of the proposed antenna is found by 
simulating the antenna with computer simulation 
technology (CST) microwave studio which is based on 
finite integration technique . The proposed antenna is kept 
at a distance of 15 mm from the lung phantom and 
simulated over CST for lung tumor detection. 
 

 
Fig -4: Simulated return loss (S11) curve versus frequency 
of proposed antenna 

 
Fig-4 shows the return loss (S11) curve of the designed 
antenna obtained by CST simulator. The proposed antenna 
resonates at three different frequencies and here 5.02 GHz 
alone is considered for brain tumor detection. 

 

 
Fig -4: Electric Field at 5.0 GHz-with tumor 
 
From the above figure, it was observed that the antenna 
has a E-Field of 2582V/m at 5.0GHz in the presence of 
Tumor. 
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Fig -5: Magnetic Field at 5.0 GHz-with tumor 
 
From the above figure, it was observed that the antenna 
has a Magnetic Field  of 106A/m at 5.0GHz in the presence 
of Tumor. 
 

 
 

Fig -6: Current Density At 5.0 GHz-with Tumor  
 
From the above figure, it was observed that the antenna 
has a current Density of 789A/m^2 at 5.0GHz in the 
presence of Tumor. 
  

 
Fig -7: Electric field at 5.02GHz-without Tumor 
From the above figure, it was observed that the antenna 
has an Electric Field  of 8887V/m at 5.0GHz in the absence 
of Tumor. 
 

 
 

Fig -8: Magnetic field at 5.0GHz-without Tumor  
 
From the above figure, it was observed that the antenna 
has a Magnetic Field of 37.4A/m at 5.0GHz in the absence 
of Tumor. 
 

 
Fig -10: Current Density at 5.0 GHz-without Tumor 
 
From the above figure, it was observed that the antenna 
has a current Density of 108A/m^2 at 5.0GHz in the 
absence of Tumor. 
 
 

5. CONCLUSION 
 

In this paper, we have designed an antenna for Lung 
Tumor Detection. The antenna is designed and simulated 
in CST software. The performance of the proposed 
antenna is evaluated based on the variations in E-Field, H-
Field and current density of the antenna after simulated 
upon Lung phantom and it is found that the antenna has a 
current density value of 789 A/m2 which is twice than 
that of the brain without tumor, E-field of2769V/m which 
is greater than the lung having no tumor and Magnetic 
Field of 10.96 A/m which is greater than the lung having 
no Tumor. 
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