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INTRODUCTION 

A quick and perfect method for estimating the number 

and size of MS lesions in the brain for Multiple sclerosis 

(MS) is crucial in determining the progress of the disease 

and effectiveness of treatment. But, the accurate 

identification, characterization, and quantification of MS 

lesions in brain MRI are extremely difficult due to the 

frequent change in location, size, morphology variation, 

intensity similarity with normal brain tissues, and inter-

subject anatomical variation of brain images. MS is a 

central nervous system (CNS) disease that damages to 

the insulating myelin sheaths around the axons in the 

brain. MS causes the immune system to attack these 

nerve fibers. The rate of progress of MS varies from 

person to person and can have periodic remission and 

relapse. The healthy brain contains WM, GM, and 

CSF.
[1] 

 

 

Automatic segmentation offers an attractive alternative 

to manual segmentation which remains a time-

consuming task and suffers from intra-expert and inter-

expert variability. However, the progression of the MS 

lesions shows considerable variability and MS lesions 

present temporal changes in shape, location, and the area 

between patients and even for the same patient. Many 

segmentation techniques in the literature suffer from high 

false positives due to the similarity between MS lesions 

and the normal tissue and also due to basing the learning 

on pixels while the lesions form regions. 

A comprehensive study of false positive and negative in 

MS segmentation is needed with proposed segmentation 

technique or any other technique to provide more 

accurate and clinical friendly results. The proposed 

technique is designed mainly for MS lesions detection, 

and the different tissues of the brain are not segmented. 

We have proposed a method that will generate the 

background for each image. Three phase level set is the 

key idea to generate backgrounds for each image. 

Contour detection performed after artifact and skull 

removal image. Then the level set image and the contour 

image to generate adaptive background has been 

performed. To detect MS lesion, a global threshold 

selection methodology has been performed by the 

combination of entropy and standard deviation. Then the 

binary threshold generated image is subtracted from the 

background image, and finally, the MS lesion is 

obtained. This approach captures the neighboring lesion 

properties and produces encouraging results, with a 

general improvement in the detection rate of lesions. 

 

Review Works 

Conventional methods are limited by lack of pathological 

specificity and lack of sensitivity to gray matter lesions 

and to microscopic damage in the normal-appearing 

white matter, which can also be associated with other 

chronic inflammatory diseases of the CNS.
[2]

 Focal 

cortical lesions are typically not seen on some 

conventional method as they are smaller in size and have 
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poor contrast with the surrounding normal gray matter, in 

addition to partial volume effects from the CSF.  

 

An automatic multimodal graph
[3]

 cuts to automatically 

segment MS lesions in MRI which replace the manual 

interaction to discriminate between MS lesions and the 

normal appearing brain tissues. It is observed with an 

example of semi-automatic edition of our automatic 

segmentation. When a lesion is missed, a user can add a 

seed, in this case, a source seed, and the graph cuts are 

recomputed in few seconds.  

 

A semi-automatic segmentation
[4]

 based active contour 

model and statistic prior knowledge of MS Lesions that 

can find in regions of interest within brain MRI. But it is 

useful for interactive segmentation due to its high 

performance and the facility to add or remove training 

prototypes to improve the results.  

 

An augmented multi-sequence hidden Markov model
[5]

 

includes additional weight variables to account for the 

relative importance and control the impact of each 

sequence. The model, applied to the detection of multiple 

sclerosis and stroke lesions shows promising results. But 

investigating other settings, particularly in relation to 

targeting specific lesion types is a limitation of that 

method.  

 

A new method
[6]

 was used method based on Active 

Contours (AC) model incorporating tissue knowledge 

issued from T1-weighted and tissues distribution on 

FLAIR image. The GM and WM, as well as CSF tissue 

classes issued from T1-weighted and the tissues 

intensities issued, is used to determine an automatic 

outlier of each tissue class is used to detect outliers. 

Neither training nor thresholding is needed to performed 

the fully automatic segmentation based AC and outlier. 

Another advantage of our approach lies in the fact that it 

involves no thresholding step. Without explicit 

modeling, either soft or hard rejection, a predetermined 

threshold has to be used to decide the separation between 

the normal tissue and the outlier pixels. Since the 

thresholds are often data-dependent, manually chosen 

values tend to not work consistently across different data 

sets. 

 

Proposed Methodology 

Proposed Methodology MS lesions do not appear within 

skull portion of the human head. Skull removal 

methodology used to improve the MS lesion 

segmentation on input image IN(x, y) and skull removed 

image is stored in I(x, y). Then decompose our method in 

two key steps as background generation and binarization. 

The final step for MS lesions detection and segmentation 

is used after background and binarization. A flowchart of 

proposed methodology has been shown Figure 1. 

 

 
Figure 1: Flowchart of proposed methodology. 

 

RESULTS AND DISCUSSION 

Proposed method tested on data set of "Whole Brain 

Atlas" image database
[7]

, which consists of T1 weighted, 

T2 weighted, and PD MRI images. The method is 

implemented on Intel core2duo@ 2.13GHz processor 

and 2 GB RAM with Windows seven home basic 32-bit 

operating system. The support analysis software is used 

as MATLAB R2009a version. 
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Automated MS lesions detection and segmentation is 

complex and challenging. The progression of the MS 

lesions shows considerable variability and it present 

temporal changes in shape, location, and the area 

between patients and even for the same patient. So 

correct segmentation with its localization is very 

important, and the results of our method have been 

shown in Figure 2. Figure 2(b) is the binary output of 

Figure 2 (a) after skull removal. Skull removal is used 

because MS lesions do not contain in the skull. Skull 

removal makes post processing easier and we generate 

Figure 2(d) as the contour of Figure 2(b). The level set 

segmentation of region three has been shown in Figure 

2(c). Figure 2(c) contains normal tissues as well as some 

abnormal tissues. It is also very clear from Figure 2(c) 

that normal tissues nearer to the skull are not connected. 

But it requires for background generation. To make 

normal tissues connected nearer to skull tissues we 

combine it with Figure 2(d) and generate Figure 2(e). 

Keeping one those maximum areas described in 

methodology are shown in Figure 2(e). 

 

Now Figure 2(e) does not contain any MS lesions. Figure 

2(f) is the binarized output generated using entropy-

standard deviation method. Figure 2(f) contains MS 

lesions and some other normal tissues. 

 

 
(a) Input brain image (b) After skull removal (c) CSF segmentation. 

 
(d) Contour combination of (e) Background (f) Binarized result horizontal 

and vertical 

Figure 2: Result of MS lesions segmentation. a) input brain image, b) Binary image after skull removal from (a), 

c) CSF segmentation from without skull image, d) combination of horizontal and vertical contour from (b), e) 

background generation from (c) and (d), f) output after binarization.  

 

CONCLUSIONS 

Proposed method provides a better segmentation on brain 

MRI with defined data sets both visually as well as 

metrically. Two different strategies are used to improve 

the lesion detection and segmentation. The use of skull 

removal and background subtraction concept deals with 

the higher level of MS lesion segmentation which does 

not generate any spurious lesions. 
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