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Noise Elimination for Low Measured Signals

FARAG GAIT ABDELRHMAN BOUKHRAIS?!

ABSTRACT

The aim of this Paper is to give some demonstrable practical experience in
circuit design and implementation. We have designed a low-powered photometer,
which could be used for measuring turbidity or absorptivity of river water, or haze/
smoke in air. The measurable range should be 0-100% and the sensitivity as great as
possible; there is no lower limit specified. If we could reliably detect an attenuation of
0.01% that would be an achievement! This is the sort of problem routinely
encountered in chemical and physical instrumentation.
Available detectors are standard photodiodes, with matched LEDs as emitters. For
the air turbid meter, it is possible to operate in daylight (although tubes and lenses
could be used to optimize light paths). The greatest challenge will not be detecting a
change, but achieving stability and sensitivity. As an additional constraint, the
instrument should be capable of working from solar power so should draw no more
than 20mA average at +/- 9V. Also, our analysis has detected the noise as extra
serious challenge.

KEY WORDS: Noise, photometer, filter, Operational Amplifier, Bandwidth,
frequency, modulation, signal, analog, digital filter, signal processing, frequency ,
LEDs, algorithms, electronic.

INTRODUCTION

Most of the analog or digital signal processing devices are area under discussion
to noise. Noise can be random or white noise with equal frequency distribution or
noise based on the frequency provided by the machine mechanism or signal
processing algorithms. The random motion due to heat induction at temperatures
above absolute zero. A major noise type is created in electronic recording devices. In
the case of photographic film and magnetic tape, noise (both visible and audible) is
introduced due to the grain structure of the medium. In photographic film, the size of
the grains in the film determines the film's sensitivity, more sensitive film having
larger sized grains. In magnetic tape, the larger the grains of the magnetic particles
(usually ferric oxide or magnetite), the more prone the medium is to noise. To
compensate for this, larger areas of film or magnetic tape may be used to lower the
noise to an acceptable level. Many noise reduction algorithms tend to alter signals to a

1 Head of Physics Department- Faculty of Science Agdabia
University of Agdabia — Libya.
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greater or lesser degree. The local signal-and-noise orthogonalization
algorithm to the signals.

EXPERIMENTAL TECHNIQUE?-

It is important to focus on the practical side such as conducting a
measurement process, obtaining a signal and limiting the effects of noise.

To achieve these objectives, one must understand the nature of the signal,
potential sources of noise and possible strategies to extract the desired amount from
the noisy environment. Accompanied by a measured amount of interference or
anything that interferes with the vision of the signal sometimes obscures the quantity

we want to see.

Excitation
Experimental Response Signal
— »| Transducer —m——="
system + noise + noise

Figure 1.A Schematic Diagram of a Generalised Experiment

The above illustration shows a model that can be electrically, mechanically or
biologically, which contains a number of variables such as pressure, temperature or
magnetic field. The conversion of the system response after the excitation develops
with some noise, which is converted to a measurable by transducer and sometimes
may cause more noise. The mechanical indicator can be used to record the deviation
and often the system response is converted to an electrical signal for recording and
analysis in modern practice. For example to measure the optical absorption of a beam
of light, the liquid is expressed as a function at temperature or optical frequency. It is
very important to extract a static signal primarily from any existing noise. Drifts and
instability in the transducer are important besides the noise that is introduced into the
experimental system combination of problems such as hacking and filtering, lock
detection is handled and this is what we will consider.

To overcome the problems we facing during the measurement, we will follow a
strategy so that:-

First, if possible the signal is strengthened, using a larger optical source or telescope.

Second, Proper grounding to reduce the pickup of the power line to reduce the
outside interference by placing the device in a metal box to prevent high frequency
disturbances, as well as to reduce the scattered light by cleaning lenses. Once the
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signal is strengthened and protected as far as possible, it is appropriate to resort to
recovery procedures for the signal .

shows a typical noise spectrum and some interference sources.2 figure

temperature vanations

mechanical vibration
1

Ty’ )
power-line
mterferences

region of ripple’
K flicker and
burst noise
transformer contact arcing :
harmomcs l——.——. TV and
E radar

computer am'fm broadcast

power supplies
i

region of thermal and shot noise

10° 10t 10° 10°

Frequency (Hz)
Figure 2. A Schematic Diagram spectrum of noise and interference

FILTERING AND MODULATION

Use a selective frequency filter to prevent noise. If the required signal occupies a
narrow range of frequencies somewhere in this region, the situation can be improved
by measuring the voltage only in that range and eliminating the fluctuations in all
other frequencies. For example , Demonstrating our laser scattering experiment, a
laser filter is used on the laser frequency to prevent room light and other disturbances.
Any noise contributions that fall within the same frequency band that the signal will
continue to interfere with, and therefore the other noise binders will be removed.

The filter bandwidth must be made as small as possible for maximum
optimization but must be kept wide enough to pass all signal frequencies. Sometimes
domain filters may deviate too narrowly for the desired frequency, with serious
consequences for the signal. The low-pass or band-pass filter refuses to pass all low
input over a given frequency, and therefore is more useful when the signal is DC.

—
| —
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In electronic systems an active band pass filter is used to separate the signal at a
given frequency, or a set of signals within a given range of frequencies from signals in
all other frequency systems between two cut-off or corner frequency points (f,) & (fg)
while attenuating any signals outside of these two points.

To overcome simple active band traffic filtering, Cascading together a single Low
Pass filter with a single high Pass filter as an amplifying op-amp circuit as shown in
figure 3.

High Pass Low Pass

Filter Stage Amplification Filter Stage
-QU_ 1
©

] + :
Av T VV\—1—0

T

Win R g
—\VWN— C2 Vout

R3

Ow

O+—-

Figure 3. Amplifying Op-Amp Circuit

In order to obtain the production of a low “Q — factor” as mentioned, using the
successive correlation with the low and high pass passive filters. To prevent any bias
in the DC from the source the capacitor is used in the first high pass stage

This design has the advantage of producing a relatively flat asymmetrical pass band
frequency response with one half representing the low pass response and the other
half representing high pass response as shown in figure 4.

High Pass Low Pass Band Pass

3de |- 0dB e
+

I T IL FH

Figure4. A Pass Band Frequency Response
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ACTIVE BAND-PASS FILTERS

Bandwidth filters pass all frequencies that are bound by the minimum frequency
and maximum frequency limits and reject all other frequencies outside this specified
range. The overlap of a low frequency response curve and a high frequency response

curve can be considered as a bandwidth response.
LOCK DETECTION

The detection technique is one of the most important types to detect the amplitude
and phase of a sine signal with a known frequency. This distinguishes it from other
types in its ability to select the amplitude and direction of the signal selectively at the
desired frequency only (within a narrow range) in the detection system greatly

enhances the ratio of signal to noise by rejecting signals at other frequencies.

To use the signal time to extract it from a noisy background, It uses the lock
amplifiers and therefore the mixing of signals from output to input sometimes called
bottom mixing then the process called demodulation or phase sensitivity detection, so
that the frequency signal is isolated from the other components and the reference
signal obtained from the lock amplifiers itself or by providing them with external,
often the sinusoidal signal is the reference.

The use of the sinusoidal signal is accompanied by the resulting harmonics and
some devices use the square wave which causes errors to the measurement. This
what will be considered.

Bandwidth to be effective must be very small and preferably higher than 1 / f noise
and be away from the sources of interference in order to enter some types of
electronic filters, The lock detector is used to pass the signal frequency range and
prevent other frequencies. It allows us to use it to build a very narrow range filter
which will automatically follow small changes in the modulation frequency.

The required signal and reference voltage are the same frequency and have the
same phase.

Fourier analysis of their product contains a constant term. Other inputs, like noise,
will be at different frequencies and phases. Fourier analysis of their products will
disclose time-varying components, but almost no DC part. The multiplier voltage is
filtered by the low-pass circuit, which passes the DC signal voltage but suppresses the
time-varying noise voltages to yield the final output V.
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Figure 5 shows the block diagram of Lock-in Detection

K /‘>"<\ Low-pass | Output

filter

[

Oscillator ! Phase | |

o, | D_. shfter :
|

Reference channel 5 F
Time
constant
mm -

Experimental I
) Transducer
system

Sweep

Figure5. A Schematic Diagram of Lock-in Detection

SIGNAL PROCESSING TECHNIQUES FOR NOISE REDUCTION

Signal processing techniques will be used to reduce noise, although this is not a
substitute for the correct interconnection of the system. It relies on trading off signal
bandwidth to improve the signal-to-noise ratio. These can be categorized as
reacquisition or post acquisition measures. The simplest post acquisition filtering
technique is the averaging.

RESULTS AND DISCUTION

The system often suffers from DC offset errors during the measurement process
even if we can overcome the noise problem through the averaging technique, which is
low-pass digital filtering. A simple photometer is designed, is based on a fundamental
principle that the intensity of light passing through a solution containing an absorbent
substance is linked (through the law of beer) to the absorption concentration. The
intensity of light is adjusted by using photodiode. In most modern devices, the
measured parameter (light intensity) are converted to electric parameters are
transferred as current but most often to a voltage.

The light source was three colour Light Emitting Diode (LED) and the detector in
is a photodiode which produces a current proportional to light intensity. We will the
measure current directly with an ammeter, and will convert the current signal to a
voltage (which will be directly proportional, but easier to measure than the current).
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According to The Ohm's Law
V = IR (1)
Where;
[ Current pass through a resistor
V Voltage across the resistor

R Rresistance.

5
WX LEDL
GX _1 va
, U — 12V
N Q1
R4 - 2 K
. PV = 2N2219
V3 100k : 4 LT1200 gg
AYAYAY% 2 0
T\ 25 Vrms 100kQ
~ )60 Hz R1
= o° 100Q
1 va
_— 12V
e 7 T

Figure6. A Photometer Circuit Design on the Lab

The circuit in figure 6 shows the detector which is photodiode and DVM. The
voltage that we read on the digital volt meter( DVM) is proportional to the light
intensity, or power (P), hitting the phototransistor. So, if we compare the light power
(P), to the light power (P,) under the same conditions, we can calculate the
transmittance (7)) and absorbance (A)

T = P/P, (5)
—~log(P/Py) (6)

A
Where;
P and P, are the voltages measured for the light, as
(P) light is passing through our sample at a given wavelength, and

(Py) light is passing through a flow cell with pure water
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where P and P, are the voltages measured for the sample and the water "blank™,
respectively. We should also note that sometimes a tiny current will pass through the
photodiode even when no light is hitting the device. This error is known as the "dark
current”. We subtract the dark voltage that develops across the resistor when the
transistor is in the dark from the other measured voltages in order to correct.

On the practical side, we designed the band pass filter and sequentially arranged for
high pass filter and low pass filter based on the technique cascaded Low-Pass and
High-Pass Filters as followed as shown in the figure 7.

10

5 R3
AM~
10kQ lOnF 1 vs
—12v
. a c2 LW -
—A——A m 8 10kQ R7
V1 oonF 22nF > .
6 - 10kQ
™~ 1Vrms , LT1200 P
6) 1000 Hz J 3 LT1200
o
5 R8
R1 1kQ _(1:gnF ? VVY
10kQ R2 1kQ
R5
R o 10kQ
RV
—12v
0
13

FIG. 7 Cascaded Low-Pass and High-Pass Filter

At each stage of the filters, frequencies( f,; & f., ) are calculated and using the
special equations necessary to determine each of the frequencyse of the part and after
the values of all components are calculated and compensated computationally and
then the frequency is compared in terms of laboratory and by simulation of the
process and used as a candidate and ascertain the objective that was based on the
objectives of the paper.

The critical frequency of the high-pass filter must be sufficiently lower than that of
the low-pass stage. This filter is generally limited to wide band width applications.
The following formulas express the three frequencies of the band-pass filter :

1
o1 = (7)
' \/RA1R81CA1C51
1
feo= (8)
2”\/RA2R52CA2CBZ

fO :\/fclfcz (9)

10

—
| —
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Where;
fc1 = Lower frequency of the pass band filter

fc2 = The upper frequency low — pass filter

fo = The center frequency of the pass band

Compensation in the equations 7,8 and 9 to calculate f., f., and f,
The result by calculation of f.;, = 723.79Hz f,, = 1592Hz

Then f, will equal 1073.4Hz

Now we will review the results from the curves which are shown in figure 8, the
frequencies response curves of the output signal which we observed through the
practical side, which is given a value for the desired frequency (f,) by simulation
was = 1071.9Hz

Therefore, we can find the error ratio in comparison between the calculation and
laboratory values:

Error =22222719719 _ 400139 %
1073.4

The percentage of error, which is very low and hence we get an excellent candidate
working.

Cascaded Low-Pass and High-Pass Filters AC Analysis [ = |
. . AC Analysis vis)
h i

Phase (deg)

Frequency (Fz)

Figure 8 shows the frequencies response of the cascaded low-pass & high-pass Filter .

Fig8.The Frequencies Response of The Output Signal

11

—
| —
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Multiple-Feedback Band-Pass Filter

As shown in figure 9; A multiple-feedback band pass filter was designed. There are
two feedback paths Provide a low pass response through (R; & C,) and provide the
high-pass response through (R, & C;).

I 1 .
I | ’ |
10nF R3 _Lvs3
150kQ — 12V
c2 sU2
R2
4 AMA——1- |
R1 1
@ flsoV:;S 1.2kQ s LT1200
r 0°
I o
= V2
— 12V
5 T

Figure 9. A Multiple-Feedback Band-Pass Filter

A value for the capacitors is chosen and then the three resistor values are calculated to
achieve the desired values for f,, BW, and A,. As it is known, the Q can be
determined from the relation:

Q=L (10)

Where
fo= central frequency
BW = Band width
Q = Quality factor

The resistor values can be found using the following formulas (stated without
derivation).

12

—
| —
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1 1
f0: 2:
273J(R, IIR5)R,C*  27C (R, [IRy)R,
1 \/ 1 1 1
27C \R,(R,IIR;)  22C | ( RiR,
| R, +R,
1 R, +R; (11)
272C \|R,R,R,

To compensate for the values of the unity of the frequency value
Then the result of (f,) by calculation wasfound to be 1715.34Hz

Now we will review the results from the curves which shown below the
frequencies response curves of the output signal, we observed through the practical
side, which is given a value for the desired frequency (f,) by simulation was =
1702.7Hz

Therefore, we can find the error ratio in comparison between the calculation and
laboratory values:

The result by simulation of f, = 1715.3Hz

Error ==2234717153 _ 4 50002%
1715.34

= 0%

13

—
| —
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Figure 10 shows the frequencies response of A multiple-feedback band-pass filter.

A Multiple-Feedback Band-Pass Filter AC Analysis
AC Analysis v(§)
y
x1 1.7153k
vl £9.4584
x2 100.0000
v2 493.4663m
dx -1.6153k
dy -68.9650
1/dx -619.0821n
1/dy -14.5001m
min x 100.0000 I
max x 10.0000k
min ¥ 493.4663m
max v 69.4791
offset x 0.0000
e offset v 0.0000 —
100 1k Dk
Frequency (Hz)
200
100 \k&;
0
-100 «a\b\b\
2300
100 ik 10k

Frequency (Hz)

Fig10.The Frequencies Response of The Output Signal

14
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CONCLUSION

To achieving stability and sensitivity for measuring which the system response to
the excitation, along with some noise, is converted to a measurable form by a
transducer, which may add further noise. And which interference associated with the

measurement process and how to reduce.

The transducer could be something as simple as a mechanical pointer to register
deflection, but in modern practice it almost always converts the system response to an
electrical signal for recording and analysis. By implementing So Circuits with a
response that depends upon the frequency of the input voltage those are known as
filters and can be used to perform a number of important functions in a system.

Filters fulfil three important functions:

(1) They must limit the maximum frequency at the input of the ADC in order to avoid
aliasing. This means that if the ADC acquires N samples of a signal per second, so
that the interval between samples is 1/N seconds, then the maximum frequency that
can be represented in the sampled signal is (N/2) Hz. In order to avoid aliasing all
frequencies above (N/2) Hz should be removed from the input signal before
sampling.

(I1) The possibility of reducing the noise bandwidth of the input signal in order to
reduce the amount of noise in the signal.

(I11) They can attenuate frequencies at which interference is expected. Usually, this
means attenuating the frequency of the local mains power supply, 50 Hz in the UK,
and/or some of its harmonics. A filter is characterised by There are three broad
categories of filter which are widely used:

Low-pass filters allow any signal at a frequency below a characteristic frequency to
pass to its output unattenuated.

High-pass filters allow signals above a characteristic frequency to pass unattenuated.
High-pass filter are used to reject noise or interference at frequencies lower than the
signal frequency.

Finally, to reduce the noise bandwidth, the band-pass filters are used by allowing
frequencies to be passed in a given range without attenuation.

15
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EXPRESSION OF OSTEOPONTIN IN AMELOBLASTOMA ,
CALCIFYING ODONTOGENIC CYST AND DENTIGEROUS
CYST

Dr.Karima A. Belgasem * and Dr. Salwa A. Mohamed?.

ABSTRACT

Some odontogenic cysts are of particular inters due to their peculiar clinical
behavior reflected by their aggressive potentiality, their greater tendency to recur and
the rare but well-known tendency of their epithelial lining for neoplastic
transformation like dentigerous cyst and calcifying odontogenic cyst .This work was
designated to study the dentigerous cyst, calcifying odontogenic cyst and
ameloblastoma as regards to their clinical and histological features. Also,an
immunohistochemical study was conducted to get more close to the role of
osteopontin (OPN) in the behaviour of dentigetous cyst , calcifying odontogenic cyst
and the neoplastic transformation of their lining. Eighteen cases were included in the
study .All cases were clinically examined ,sections from each case were prepared for
both routine staining with HXE and immunohistochemical staining with OPN. The
results of OPN immunostaining revealed different patterns of expression .High
osteopontin expression was observed in calcifying odontogenic cyst as well as in
ameloblastoma, and low osteopontin expression was observed in dentigerous cyst.
Significant correlation was seen between osteopontin expression and neoplastic
potentiality of dentigerous cyst and local invasion and risk of recurrences in calcifying
odontogenic cyst and ameloblastoma. Conclusions: In dentigerous cyst , osteopontin
expression may indicate the neoplastic potentiality of certain areas. In calcifying
odontogenic cyst and ameloblastoma, high osteopontin expression may identify areas

with locally invasive behavior and high risk of recurrence.

Key Words: ameloblastoma,calcifying odontogenic cyst ,dentigerous cyst and
osteopontin.

INTRODUCTION:

Cysts are the most common cause of chronic swelling of the jaws. Odontogenic

cysts (OCs) are one of the most common osseous-destructive lesions affecting the

1 Assistant Lecturer Oral Pathology ,Faculty of Dentistry,Sirte University
2 Assistant Lecturer Oral Pathology ,Faculty of Dentistry,Sabratha University.
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jaws. Even though they are believed to arise from the epithelial components of the
odontogenic apparatus or its remnants that lie entrapped within bone or in the gingival
tissue, they have different clinical behavior.Cysts in which a carcinoma arises or an
ameloblastoma develops as well as keratocysts and calcifying odontogenic cysts may
be considered aggressive or potentially aggressive.The aggressiveness is reflected by
their destructive and infiltrative growth ,their growth potential and their tendency to

recure. [1].

Dentigerous cyst (DC) is the most common developmental cyst in the oral
cavity.The lining of DC might undergo neoplastic transformation to an
ameloblastoma, rarely squamous cell carcinoma and it is likely that some intraosseous

mucoepidermoid carcinomas develop from mucous cells in the lining of the DCs. [2].

Calcifying odontogenic cysts (COCs) is an uncommon lesion and represents
less than 2% of all odontogenic cysts and tumors [3]. COC is thought to represent a
non-neoplastic lesion, but it has a potential for continuous growth. A lot of confusion
and disagreement is present in the terminology and classification of COC. Some
investigators have considered COC as a tumor with a tendency for marked cyst

formation. [4].

Ameloblastoma is an uncommon benign, locally aggressive odontogenic
neoplasm that accounts for approximately 10% of all tumors that arise in the mandible
and maxilla . Although the etiology is unknown, ameloblastoma is believed to
develop from various sources of odontogenic epithelia, including dental follicular

lining epithelium [5-6].

One of the factors that have recently been shown to be linked to tumor
development, progression, and metastasis in different malignancies is a
multifunctional protein named osteopontin. Osteopontin (OPN) is a highly acidic
phosphorylated glycoprotein. It is an extracellular matrix protein that was found
initially in mineralized tissue, It is also a tumor-associated protein, which mediates
tumor transformation and malignant progression and metastasis in several human
cancers, especially in those with osteotropic tendency [7]. Elevated OPN levels have
been shown to correlate with increased tumor progression and poor survival in many
solid tumors like prostate carcinoma [8], breast carcinoma [9], cutaneous squamous cell
carcinoma[10]. Concerning ameloblastoma, high OPN expression was reported in
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both unicystic and multicystic ameloblastoma. [11].OPN has been proposed to
promote tumor progression through several mechanisms, including increased cell

survival, migration, invasion, and neovascularization [12-14].

The aim of the present study is to investigate the possible presence and
expression of osteopontin in dentigerous cyst, calcifying odontogenic cyst and
ameloblastoma and to correlate their expression with neoplastic potentiality of
dentigerous cyst and local invasion and risk of local recurrence in calcifying

odontogenic cyst and ameloblastoma.
Materials and Methods:-

Six diagnosed cases of calcifying odontogenic cyst, six cases of
ameloblastoma three cases of dentigerous cysts were collected from the Cranio-
Maxillofacial and Plastic surgery Department, Faculty of Dentistry, University of
Alexandria. Immunohistochemical marker of OPN (rabbit polyclonal antibody)”
was used. Cat#RB-9097-R7 (Ready — to- Use for Immunohistochemical
staining).Universal

labeled streptavidin-biotin immunoenzymatic antigen detection system

following manufacturer's kit manual instructions [15].

a- Clinical evaluation:

The clinical data were collected from the files of the Cranio-
Maxillofacial and Plastic Surgery Department and Oral Pathology Department,
Faculty of Dentistry, University of Alexandria. The data included:

- Age and sex of the patient.

- Medical and dental history.

- Clinical and radiographic pictures the lesions were collected from the patient’s
file.

b- Histopathological examination: All biopsies were fixed in 10% neutral (pH 7.0)
formalin, and embedded in paraffin. Serial sections 4um-thick were cut ,stained using
hematoxylin and eosin and examined under light microscope for routine

histopathological examination and diagnosis.

¥ MEDICO COMPANY, CAIR
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C- Immunohistochemical technique:-

Serial sections of 4 um thick were taken from the same tissue blocks
and mounted on poly-L-lysine coated glass slides (positively charged) and used for
immunohistochemical staining was performed using a Labeled streptavidin biotin
complex method (LSAB).

d- Reading the slides.

Results:-

Six cases calcifying odontogenic cyst, six cases of ameloblastoma and
six cases of dentigerous cysts, which were diagnosed based on the World Health
Organization’s histological typing of odontogenic tumors of 2005. The patient’s

demographic and radiographic data are summarized in table (1).

Anatomical site

Mandible Maxilla

Anterior | Posterior Anterior | Posterior

6 Cases of calcifying odontogenic ++ + + ++
cyst

6 Cases of Ameloblastoma

6 Case of Dentigerous cyst

Microscopical findings All the examined cases were histologically evaluated

using haematoxylin and eosin stain to confirm the diagnosis Figures (1a,b-2a,b-3-4).
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Fig.(1 a):A photomicrograph of dentigerous cyst lined by thin regular non keratinized
stratified squamous epithelium with few mucous cells and a fibrous connective tissue capsule
free from inflammatory cells infiltration (H&E X200).).

Fig.(1 b): Higher magnification of the previous picture showes few mucous cells in the
lining epithelium (H&E, X400).
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Fig. (2a): A photomicrograph of gorlin cyst showes odontogenic epithelial lining with the
characteristic keratinized ghost cells (H&E, X200).

Fig. (2 b): Higher magnification of the previous case of gorlin cyst showes unusual
ameloblastic proliferation in fibrous connective tissue capsule (H&E, X400).

]
- . 5
\‘\-" -

Fig(3): Unicystic ameloblastoma (luminal type), showing basal palisading, and loose
vaculated layer of stellate reticulum-like cells within the lining of cystic cavity (H&E X200 ).
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Fig. (4): Follicular ameloblastoma showing the follicles are lined by tall columnar cells
(ameloblast-like cells) and central core of stellate cells (H&E X200)..

Immunohistochemical results:-

For the immunohistochemical staining, routine formalin-fixed paraffin-embedded
biopsies were used to detect immunohistochemical expression for OPN , that was detected
as brownish reaction observed in the cytoplasm of epithelia cells. The intensity of
immunostaining of OPN was calculated in terms of the mean area percent and the mean

optical density by the computer image analyzer system.

Pattern of OPN immunostaining in dentigerous cysts:

All examined cases of dentigerous cyst, showed diffuse cytoplasmic immunosignals
for  osteopontin in both the odontogenic epithelial cells and the metaplastic mucous
cells. Areas of inflammation in the cyst lining showed a more intense reaction to OPN
than areas that devoid of inflammation (Fig.5a,b).

Pattern of OPN immunostaining in calcifying odontogenic cysts:

In this study, gorlin cyst revealed positive reaction of osteopontin in the
cytoplasm of epithelial cells and in ghost cells . The reaction is of variable intensity. The
ameloblastomatous proliferation in the connective tissue capsule was free from any
reaction (Figs. 6a,b).

Pattern of OPN immunostaining in ameloblastoma:
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In intraluminal UCA, the tumor cells and inflammatory cells in the stroma
showed cytoplasmic reaction . In mural UCA, cytoplasmic immunopositivity in
ameloblast like cells & few stellate reticulum like cells was seen resulting in a
peritumoral positive reaction (Fig.7 a). In MCA, few stellate reticulum like cells
showed cytoplasmic reaction, while most of the ameloblast like cells showed
cytoplasmic reaction. Peritumoral reaction was also seen in the stroma surrounding
the tumor (Fig.7b, c) .

Mean area percent of Osteopontin expression:-

The mean area percent of osteopontin expression was estimated using the image
analyzer computer system. Expression was evaluated in calcifying odontogenic cysts
(COC), ameloblastoma and dentigerous cysts (DCs). Using ANOVA test, a highly
statistically significant difference was detected (p< 0.0001).

Optical density of Osteopontin expression :-

The highest mean optical density of osteopontin expression was recorded in the
calcifying odontogenic cysts and ameloblastoma and dentigerousc cysts.Using
ANOVA test, a highly statistically significant difference was detected (p<0.0001) .

Correlation between mean area percent and mean optical density of osteopontin

Using Pearson correlation test, a significant correlation (correlation coefficient R
= 0.9879) was observed between the mean area percent and the optical density of
osteopontin immunoexpression in the studied cysts (Graph 1).correlation between the

mean percent and the optical density of osteopontin expression.

Correlation coefficient R Degree of freedom

0.9879 1
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Graph (1):Correlation between the mean area percent and the optical density of osteopontin
immunoexpression.

Fig. (5a):A photomicrograph of a case of dentigerous cyst showes positive
immunosignals of osteopontin in thr epithelial cells. (X200) . higher
magnification.
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Fig. (5 b):A photomicrograph of a dentigerous cyst reveale intense osteopontin
immunosignals in both the odontogenic epithelial cells and the metaplastic
mucous cells (X400).

Fig. (6 a):A photomicrograph of a case of calcifying odontogenic cyst showes positive
immunoreactions of osteopontin in cytoplasm of epithelial cells and in ghost
cells (X200).

Fig. (6 b): A photomicrograph of the same case of gorlin cyst revealing expression of

osteopontin in the ghost cells, the ameloblastomatous proliferation are free from
any reaction (X400).
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Fig. (7 a):Unicystic ameloblastoma showing immunoreactivity to OPN in both cyst lining and

the ameloblastomatous follicles within the fibrous connective tissue wall (X200)

Fig.(7b ): Follicular ameloblastoma showing strong positive immunosignals to OPN mainly in

the ameloblast like cells

Fig.(7c): Ameloblastoma showing strong immunostaining of OPN protein.
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Discussion:-

Of the oral lesions that affect the jaw bones, the highly prevalent odontogenic
cysts which have been the focus of several studies that adopted different analytic
approaches. The interest in these lesions is high because of their similar radiographic
and clinical behavior but different histopathologic features. The etiology of OCs is
explained by the presence of odontogenic cell remains entrapped within the bone
tissue or gingival tissue covering the maxilla or mandible.) Odontogenic cysts
frequently affect the jaws, they range from benign behavior such as dentigerous cysts to
aggressive behavior such as calcifying odontogenic cysts . Ameloblastoma is a benign,
locally aggressive odontogenic neoplasm that accounts for approximately 10% of all
tumors that arise in the mandible and maxilla [6] .

The immunohistochemical results of the present work showed that OPN
immunoreactivity was seen in both cytoplasm of epithelial cells of DC together with
inflammatory cells in the underlying connective tissue. However, these results were
not consistent with that reported by Wang and Liu [16] who found OPN
immunopostivity in odontogenic keratocysts but not in

DC. This OPN expression pattern in the epithelial lining of DC might be an early
indicator of neoplastic transformation of DC into UCA. This is supported by the fact
the induced expression of OPN has been detected in epidermal cells in remodeling
processes as the tumor

progresses . Chang et al [17] further supported this argument and stated that OPN
expression in both benign and malignant tumors suggested its association with the
process of tumorgenesis.The immunohistochemical results of the present study also
revealed a different distribution pattern of OPN among different variants of UCA. In
the intraluminal cases, OPN immunoreactivity was noted in neoplastic epithelial cells
with no peritumoral stromal reaction. This expression pattern was similar to that noted
in DC. This finding might explain the favorable behavior of these two subtypes as
being non aggressive variants of UCA [18].

In the current study, six cases of calcyfing odontogenic cysts were
examined ;simple unicystic type and ameloblastomatous proliferating type. Both showed
positive immunosignals of various intensities to OPN. The reaction was limited to the
cytoplasm of the epithelial cells and ghost cells in both types. this was consistent with
Salehinejad et al [19] who found the highest level of OPN expression was found in
OKGC:s, followed by COCs, RCs and DCs. Their findings suggest that higher level of OPN
expression in epithelial cells of some lesions such as OKC and COC can explain the local
aggressive behavior of these cysts. Ghost cells are necessary prerequisites for the
diagnosis of COC, though not pathognomonic of these lesions, having been described in
ameloblastoma, ameloblastic fibroma, ameloblastic fibro-odontoma, and odontomas.
There is still much controversy about the nature of these cells. Some researchers believe
that they represent a normal or atypical keratinization, simple cellular degeneration, or
that they might be derived from apoptotic processes of odontogenic cells. [20].

The immunohistochemical results of the present study also revealed a different
distribution pattern of OPN among different variants of UCA. In the intraluminal and
luminal cases, OPN immunoreactivity was noted in neoplastic epithelial cells with no
peritumoral stromal reaction. This finding might explain the favorable behavior of
these two subtypes as being non aggressive variants of UCA This finding was in
agreement with the argument of Rosenstein et al [18] who suggested that the luminal
and intraluminal variants of UCA were non aggressiveand could be treated by
enucleation .In the mural cases, the OPN expression was noted in neoplastic epithelial
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cells .UCA might explain the difference in the biological behavior of these variants.
In MCA, the results of the present study revealed that in both follicular and plexiform
ameloblastoma, cytoplasmic OPN immunoreactivity was observed in ameloblast like
cells, with cytoplasmic localization in few stellate reticulum like cells. Peritumoral
reaction was also noted in the stroma surrounding the tumor. This distribution pattern
was found to be consistent with that reported by Shaimaa and Adel [21] .This
expression pattern of OPN could be explained by OPN protein is probably
synthesized and secreted by stellate reticulum like cells, picked up by ameloblast like
cells and released into the peritumor nest stromal tissue (transcytosis in ameloblast
like cells) in ameloblastoma.

The immunohistochemical results of the present study showed that OPN
immunoreactivity was seen in both epithelium of DCs together with underlying
connective tissue. However, these results were not consistent with that reported by
Wang and Liu [16] who found OPN immunopostivity in odontogenic keratocysts but
not in DC. This OPN expression pattern in the epithelial lining of DC might be an
early indicator of neoplastic transformation of DC into UCA.

Conclusion:-

Osteopontin expression might be a useful tool to identify areas with locally
invasive behavior of calcifying odontogenic cysts and ameloblastoma. In dentigerous
cysts, high osteopontin expression might predict the neoplastic potentiality of the
epithelial lining of this cyst. Computer-based image analysis showed that the highest
mean optical density as well as the highest mean area percentage in calcifying
odontogenic cysts to be high indicating its aggressive behavior.
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