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Abstract \* @

Colloid Cysts, also called neuroepithelial cysts afeslogated i the\v(ral aspect of the

third ventricle in the brain [1]. It appears near tig ceiter of n and grows along
the roof of the third ventricle that holds spinal fluid. ncreas in the size of cyst can block
the flow of cerebrospinal fluid causing hydr lus ( the brain or a buildup of
CSF in the brain). The buildup of CSP | rain ca rease intracranial pressure
that compresses surrounding brain tls the s‘@ may cause enlargement of the
brain, convulsions, brain damage a sudd [2]. Detection of Colloid Cyst at

Resonance Images and Tomo hy Images by radiologists are time
consuming and sometimes difficult \ prone. In this paper we propose an

algorithm to automatbet&ocess of t| g Colloid Cysts in Brain through the use of

early stages is very importin Iy5|s an anual interpretation of Magnetic

image processing tec

Keywords: @ Cyst@n Threshold Segmentation, Median Filtering,
S

Gaussian }-@ fil en@Reglon of Interest

1. Introduction

Brain is the mdi an of the central nervous system that coordinates and controls the
activities of ot gans in our body. Cysts in brain are group of cells, clustered together
to form@fhat contain fluid or semi-solid material, such as cerebrospinal fluid, blood,
tissue o

r cells [17]. Cysts are generally benign, but are harmful when it is found in
brain where it restricts crucial functioning of the brain. Types of Cysts found
are, Arachnoid Cyst, Colloid Cyst, Dermoid Cyst, Epidermoid Cyst, Pineal Cyst
umor-associated Cyst. Symptoms of cyst vary depending upon its location, size and

In this paper we focus on the automatic detection of Colloid Cyst in Brain from MRI or
CT scanned images. Colloid cysts are known to be formed during the embryonic
formation of the Central Nervous System. It contains a thick, gelatinous substance called
colloid which came from the Greek word Kollodes (Kolla meaning glue and eidos
meaning appearance). Apart from the colloid filling, the cyst may contain blood, minerals
or cholesterol crystals [3]. Colloid Cysts are found in the center of the brain that holds
spinal fluid, or, in the lining of the third ventricle. Cysts in this location block the
foramina of Monro causing obstructive hydrocephalus that increases pressure in the brain.
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Familiar symptoms are severe headache, nausea, vomiting, seizures, vertigo, memory
loss, insomnia, gait disorder, drop attack and many more. Mortality rate due to Colloid
cyst has been between 58% and 77% [1]. Its size may vary from 3 to 40 mm. Since, even
small Colloid cyst can cause sudden death, it is vital to identify or detect the cyst at an
early stage.

Medical Image Processing has become an essential feature in the fields of Bio-Medical
research. Imaging Technology like Magnetic Resonance Imaging, CT scanner, digital
mammaography provides an detailed or third dimension view of the body. The digital
images acquired from these imaging technologies can be enhanced and analyzed by
MATLAB and Image Processing Toolbox for easier diagnosis. Image Processing
Techniques reduces the complicated manual tasks of the radiologists to identify any
abnormalities in the brain; it saves time and is cost effective. It involves preprocessing of
the digital images by passing them through different types of filters to reduce noise and
improve the quality of the image. It also includes emphasizing on the region of igterests
and automating the process of segmentation of Cysts to extract complex in Xwﬁ
Morphological operations can be used to remove imperfections from @%

IgOnithm
I

ges
that
d cyst of

neuroimages
sence of any

depending on the relative ordering of the pixels. We have proposed here an
uses many advanced image processing techniques to aut ahly deteCt
all sizes from the digital images. To test our algorith Ve use
that contained Colloid Cyst and 50 neuroimag

abnormalities or contained cysts but not Colloid he r onstrated that the
simple algorithm was efficient enough to automaticaily detec& oid Cyst of any size.
According to the region of interest or location Igorithm successful to recognize if
there was an absence of cyst or the cyst pre@ as colloi or not.
2. Literature Review @ (}\\Q

In past, various algorithms a@en developed*to automate the system of detecting
Cysts and Tumors in Br using 1 Processing techniques like Threshold

Segmentation, Edge Detegtion, Clust ed segmentation, Watershed Segmentation
and many more.
Karishma Shei

aSutar SilkeshaThigale in their paper proposed a system
iSen,“gray scale and K-means segmentation algorithm to
. They used clustering to differentiate between affected
dilyMohd. Azhari, Muhd. MudzakkirMohd. Hatta,
ZawZawHtike @
Resonance Imaging

ei Win detected and localized Brain Tumor in Magnetic
plying edge detection method, modified histogram clustering
and morphologic rations [5]. They used a method where histogram values were
plotted and thre§hdld value was kept fixed based on the pixels and grey level value in the
images. or part was extracted by using morphological operations and by specifying
the Reg n%'rhterest. Vrushali D. Dharmale and P.A. Tijare used Canny Edge detection
and @tation method for Cyst detection from MRI brain images and mentioned the
u rate to be 100% [6]. Mr. Lalit P. Bhaiya, Ms. SuchitaGoswami and Mr.
h@i

Pali classified abnormalities in Magnetic Resonance Brain images by developing a

d model that combined advantages of both Artificial Neural networks and Fuzzy
Logic [7]. In this system textural features were extracted using principal component
analysis (PCA) technique. The extracted features were then used to train the neuro fuzzy
classifier. The Adaptive Network based Fuzzy interference system (ANFIS) was tested
for classification of different Brain MRI samples. Results illustrated that the model was
effective enough in terms of classification accuracy and convergence rate. Mashal Tariq,
AttaullahKhawajah and Munawer-Hussain presented a system that focused on the early
detection of tumor [8]. In this paper Noise Reduction was done by the use of Median
Filter, information about the object boundaries in an image was obtained through Sobel
Edge Detector. The algorithm proposed that several morphological operations along with
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morphological reconstruction could accurately segment out Solid cum Cystic Tumor from
T1and T2 images.

On a different note Alexander C. Mamourian, Laurence D. Cromwell and Robert E.
Harbaugh presented different cases and tried to prove that Colloid Cyst are sometimes
more perceptible or noticeable on Computed Tomography Images than Magnetic
Resonance Images. They stated cases where Colloid Cyst were found without any
association with hydrocephalus and 55 cases where the cause of sudden death was due to
Colloid Cyst in Brain ranging from 1 to 8cm. They concluded that “Ventricular size is not
a reliable predictor of the outcome” [9]. Emanuela Turillazzi, Stefania Bello,
MargheritaNeri, Irene Riezzo and Vittorio Fineschi in their article mentioned reasons that
proved that “As the hypothalamic structures which are involved in neuroendocrine and
autonomic regulation playing a key role in cardiovascular control are located close to the
walls of the third ventricle which is the most frequent anatomical site of colloid cyst, this
may suggest that reflex cardiac effects due to the compression of the hypothalamice
cardiovascular regulatory centers by the cyst explain the sudden death i Ms
harboring a colloid cysts when signs of hydrocephalus or brain herniatio 1ng
[10]. ShreetamBehera, Miihir Narayan Mohanty and SrlkantaPatnal a one a

“Comparative Analysis on Edge Detection of Colloid Slmple
mathematical morphology they provided edge detecnon 18 to dete I0|d Cyst in
Brain. Sameer S Shaktawat, Walid D Salman, Zu ap and Ab -Dawoud wrote

an article on “Unexpected death after headache d @ olloid W e third ventricle”.
They presented a case of a 17 year old female who rfad mild hea es for a period of two
years died suddenly and the findings in the ortem r concluded that the death
was due to Colloid cyst of 1cm. Their e 1 hhghted difficulty in diagnosis and
the importance of recognizing Collold ra1

3. Proposed Methodolog : s\
Ses

We propose an algorithm Imag essing techniques like Median Filtering,
Gaussian High Pass Fllte@ Multlle@zholding, Threshold Segmentation, Tracing

Region Boundaries, pl nd Regi Interest to accurately detect Colloid Cyst from
MRI and CT Scal es of
3.1. Propo orithm %)Qt Colloid Cyst

Step 1:

Step 2: Read inp r CT Scanned Brain image.

Step 3: Conve image into Gray Scale Image.

Step 4: Pas;&Scale Image through Median Filter.

Step 5: Pass the filtered image through Gaussian High Pass Filter.

aplement Multilevel Thresholding on the filtered image.

Step Q plement Segmentation using Threshold value.

Q Define Region of Interest and crop the portion.

. If Cyst Present in that location

Step 9.1:  Trace Region Boundaries and plot the shape and location of the cyst
in the actual image

Step 9.1.1: Display the actual Image with the Colloid Cyst superimposed with

red color boundary.

Step 9.1.2: Calculate size of the Colloid Cyst in mm?

Step 9.1.3: Display a message box with the message “Colloid Cyst Detected and
Approximate size of the Colloid Cyst in mm? = size”.

Else
Step 9.2: Display the actual image with the message “No Colloid CystPresent”.
Step 10: Stop

Copyright © 2016 SERSC 345
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4. Algorithm Analysis

4.1. Input Image and Gray Scale Image

We have taken Magnetic Resonance and Computed Tomography (MRI or CT Scan)
images of Brain as Input Image. uigetfilefunction in MATLAB displays a dialog box
containing files in the current directory and helps users to browse and select files of any
format.

[filename,pathname] = uigetfile("*.*','Pick MRI or CT Scanned Image of Brain’); (1)

In MATLAB the function in (1) would display all types of file (*.* signifies All Files)
as shown in Figure 1, from the current directory in the dialog box with the title “Pick MRI,
or CT Scanned Image of the Brain”. User can search in the current directory p Nﬂr
other path from the dialog box to select the required image.

The Input Image as we can see in Figure 2 is then converted into Gray SCa age by
using the function rgb2gray. For e.g. | = rgh2gray (RGB);

4 exercizel

4 06 08 1

0 ‘:ﬂ;;»@m@ 00 D;unne:l - |ngn Detection of Colloid Cyst
Fig@)ialog tg Browse MRI/CT Scanned Images
O iginal i Gray Scale image

Figure 2. Conversion Into Gray Scale Image
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4.2. Median Filtering and Gaussian High-Pass Filtering

For formation of the image, MRI and CT Scanners use strong radio waves, magnetic
fields, field gradients and radiation. Before automating the process of detecting the
Colloid Cyst, it is important to remove any noise or unnecessary information present in
the image that would lead to errors. Therefore preprocessing of the image is required to
improve the image quality and extract finer details of the image by removing noise and
sharpening the image for producing prominent edges. An image can be affected by
different types of noise. The most common type of noise is the Salt-and-pepper noise that
has dark pixels in bright regions and bright pixels in dark regions [13]. Median Filters are
best known for removing Salt-and-Pepper noise from an image as shown in Figure 5.
Formula (2) describes that Median Filters considers each pixel and replaces them by the
median in a neighborhood around the pixel as shown in the below example in Figure 3

and 4 [14].
g(xy) = median { f(xy); (xy) €t} ?M)

N
t Q V
19| 20 | 15 O After W
10| 40 | 16 \

2 22 17 | 15 | 16 20| 22 | 25| 40
SR
% A ¢
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SN
. Qi‘"’ -
AN \
O @
19
L
oF
O Figure 4. Output Image g

For sharpening the edges in the image we have used Gaussian High-Pass Filters as
shown in Figure 6. Low-Pass Filters are used to reduce noise and eliminate small details
from the image. High-Pass Filtering is nothing but subtracting Low-Passed Filtered Image
from the Original Image. Gaussian High-Pass Filters generates finer details of the image,
enhances the edges and sharpens the boundaries that help in highlighting or extracting the
Cyst part from the entire image.
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gh-Pass Filter

Figure 6. Applé&@auss%

4.3. Detection of Colloid Cys d |ts% ate Size
in

After completion o Pre-P g techniques, we applied Segmentation
techniques to extract e yst par t f e image. Since Image Segmentation to identify
the cyst manuall ell as time consuming, it’s vital to automate the
segmentation préc of |dent| the object of interest, its location and boundaries. The
main purp egmen is to divide an image into regions that share the same
characterlst egme i0n”makes the analyzing part easier by extracting meaningful
features and identi region of interest. Various methods are available for image
Clustering method, Histogram-based method, Region-growing

advanc the best thresholds are found by minimizing or maximizing a criterion [15].
Fi UQ shows the implementation of Multilevel Thresholding and Threshold
%@ ation on the pre-processed image. By using formula (3) we have determined

Iple thresholds { Ti, T ...., Tn } in the histogram of the image f ( x ,y ) to
segregate the pixels with similar attributes and identify the object of interest in the image
[15].
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Gy iff(x,y) =Ty
SEx.y)=

G’l if qu f(X y) = T;

Gy iff(x,y >Ty

3)

Where S (f(x,y))is the Segmented image and G.is the gray-level assigned to the
pixel in region L .

Multilevel Thresholding

Gaussian High-Pass Filtering of image Threshold Segmentation

i

Figure 7. Multilevel Thresholding and T \ﬁi S m tion

Y%p!classmal feature of
n our work, we have
presence of Colloid Cyst.

undaries of the cyst using
shown in Figure 8.

As stated in National Center for Biotechnology f atlon
colloid cyst is its location. It is present in the ter of the
defined the region of interest and cropped i to de

If Colloid Cyst is present then we have'g he e

bwboundaries(cyst,'noholes")and then

255

255
Wi Lo [H(0) +H(1)]

Img BI=3% 4
Where f(0) is white pixel , f(1) is black pixel, WT is width and HT is height [16]. Pixel
= Width (WT) x Height (HT) = 256 x 256

As we have extracted and marked the Colloid Cyst in white pixels. Therefore,
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255 255

no_of WhitePixel W = ¥ wieo 2 wr—o  L0)] )
We have calculated the approximate size of the Colloid Cyst in mm?,
1 Pixel = 0.264mm
(Number of White Pixel) W = width x height ()
Approximate Size of Colloid Cyst= [(\'W) x 0.264] mm? @)

A message box like in Figure 9 is used to display whether Colloid cyst is present or
not. If it is present, the approximate size of the Colloid cyst is also mentioned.

Colloid cyst detected

Approximate size of Colloid cyst in (mm jsguare = 5.51

?\’
Figure 9. Message Box to Disp%esult @0

5. Result Analysis OQ \>/

Case 1:Figure 10 and 11 shows every stgpythat the ppeposed algorithm follows to
detect the presence of Colloid Cyst from M Scarl ages. It is also capable of
detecting very small sized Colloid Cyst.’\

\d

< &\Q o

Detection of Colloid C * &in through | \ocessing Techniques
ag

Median filtering of image

Original image

Detection of Colloid Cyst

Colloid cyst detected

Approximate size of Colloid cyst in (mmsquare = 3.39

Detection of Colloid Cyst

Figure 10. Detection of Colloid Cyst
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Detection of Colloid Cyst in Brain through Image Processing Techniques

Median filtering of image

Original image Gray Scale image

Detection of Colloid Cyst

Browse Gray Scale | Median Filtering

Gaussian High-Pass Filtering of image Multilevel Thresholding Threshold Segmentation

[ )

3|

Colloid cyst detected
Approximate size of Colloid cystin (mm )square =2.08

(o]

o8

P Gaussian High-Pass Filter ; Multilevel Thresholding 1 Detection of Colloid Cyst
Figure 11. Detection of Small Colloid Cyst

2
Case 2: Figure 12 shows the result of the algorit@\&n t% absence of

.
J

Colloid Cyst in MRI or CT Scanned Images.

B
Detection of Colloid Cyst in Brain throug age Processin chniques

Original image

Browse

Gaussian High-Pass Filtering of image A ng Threshold Segmentation

N
@Figure 12. Absence of Colloid Cyst

Median Filtering

< (===
No Collid cyst prosent
OK

=

Case 3: m@tation of the proposed algorithm on MRI or CT Scanned Images
where the presence of Cyst, but not Colloid Cyst is shown in Figure 13.

&
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Detection of Colloid Cyst in Brain through Image Processing Techniques

Original image Gray Scale image Median filtering of image

Gaussian High-Pass Filter Multilevel Thresholding \ ‘

Figure 13. Absence of Colloid Cyst, but Presence of other Type ow
Considering the high risk of sudden death due to Colloid Cys, interesti sssvork has
been done to effectively use Image processing techni auto the process of
detecting Colloid cyst in Brain from MRI or CT scal esalIn e 1, we have
analyzed the results of our proposed algorithm nstrate,whainéets it aside from
other existing algorithms and to measure its eff ess a Nracy by examining

different cases. As we can see in Table 1, the
of time to detect the presence or absence
image. Average time taken is between 1

12 segandthe accuracy rate is 98%. It
can detect very small size Colloid C % ell. u@;s and marks the exact shape of
the cyst, therefore making the calc aﬁo or thesq\ the Colloid Cyst almost accurate.

posed algerithnTtakes minimal amount
id Cy$ pective of the size of the

Table 1. sis of ith Different Cases
Case age ‘_\' Description Detection Time
« N ,\"
Case 1.Colloid \ Size of Image : 3.99
Cyst detect <\ KB
6 b 10s 21ms
Size of Colloid Cyst :
6.11 mm?
Case 1 id Size of Image : 114
Cys ed KB
11s 7ms
Size of Colloid Cyst :
5.75 mm?
Case 1.Colloid Size of Image : 34.2
Cyst detected KB
10s 43ms
Size of Colloid Cyst :
2.43 mm?
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Case 2.Absence Size of Image : 99.3

of Colloid Cyst KB
11s
No Abnormalities
found \/0
C. AE
N \ 4
Case 3. Size of Ima ?Q;fs
Absence of KB 6 ‘\/
Colloid Cyst \ 10s 30ms
Presence of Prese cyst, b /
other Cyst

a@n@ingto logation
Q ot a Col %
st
A<

*

\\
6. Conclusion and Fut%\z}( 6\

The proposed methodology a curat@cts and simplifies the process of detecting
the presence or absence(afyColloid in Brain from MRI or CT Scanned images,
through Image Progesdl chniques§. The algorithm provides three cases.

Firstly when C)%g Cyst,i ted, it mentions the approximate size of the cyst.
Secondly, whendthege i any abnormalities, it would just show the original
image me @ gthat ° loid cyst present”. Thirdly if there is a Cyst present but not
a Colloid @ the a would mark the exterior boundaries of the cyst, but
according to the locati would mention that it isn’t a Colloid Cyst. This would make
the diagnosis hof@ Cyst easier, accurate and less time consuming for doctors and

radiologists. | ré we would like to extend this work and develop algorithms to detect
each and_eyery %ype of Cyst in Brain depending upon its location as well as other
identific riteria and mention the type of cyst along with its size and further
importa ails required for faultless treatment.
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