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ABSTRCT:

This study aims to identify the availability of COSO components in the internal control
system of the Libyan Social Security Fund, where the questionnaire was relied upon as a tool
for collecting data, and represents the study population in accountants and internal auditors in
the main management and branches of the Libyan Social Security Fund Foundation, while the
sample of the study was limited to the public administration and branches of Benghazi, this
has reached the number of questionnaires distributed (102), recovered (82). The study found

that the COSO framework for internal control was not available in the Libyan Social Security
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Fund for the four components (regulatory activities, regulatory environment, information and
communications, monitoring) while finding the availability of the risk assessment component
of the internal control system, and recommended that the application of the COSO framework

for internal control should be adopted by various institutions.

Key words: Internal Control System, COSO Framework, Libyan Social Security Fund.
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Abstract

This research is about the importance of the Prophetical Sunnah in the religious text, since
the speech of the Prophet- peace be upon him- shows the creed for his opponents from the
polytheists and disbelievers and the followers of other religions, also the methodology of the
Sahabah after him in this speech, moreover, it assures on the role of creed in the societies and
its strong links to the Sunnah, even more is that the Islamic creed covers a vast majority of
the Dauw'a of the Prophet — peace be upon him-, since he stayed for thirteen years calling to
the sound creed, and the right Manhaj (methodology), that we find that the researcher
highlights the importance of the creed Prophetical speech, and that it is soft and with what it
is better, and that whoever calls to Allah — highly- is ought to have what was on the Sahabah

and the followers who came before him. The researcher also mentions the characteristics of
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the Prophetical speech, its targets, and importance, and shows some of the examples in the
time of the Sahabah — may Allah be pleased with them-, also he defines the Agidah ( creed)
and the Sunnah and their relations to each other.
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Abstract

The study aimed to identify the effect of patterns of organizational conflict management: (the
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pattern of power and control, the pattern of settlement, the pattern of surrender, the pattern of
cooperation) on crisis management and the viewpoint of the middle departments managers at
Al-Jalaa Hospital for Surgery and Accidents in the city of Benghazi. The case, and his
questionnaire form was used as a main tool in collecting data, and the study population
consisted of all the directors of the middle departments of (58) managers. The researcheres
studied it completely using the comprehensive survey method. (SPSS), and the study reached
many results, the most important of which are: The level of practice of organizational conflict
management patterns combined came at a medium level, that the degree of crisis
management was moderate, and the existence of a positive, statistically significant effect of
the combined patterns of organizational conflict management on crisis management, as well
as the existence of A strong positive effect of statistical significance for both (the pattern of
power and control, and the pattern of cooperation) on crisis management, and the presence of
a weak positive effect of both (settlement pattern and assignment pattern) on the performance
of In crisis management, the study presented a set of recommendations that it is hoped to
follow to enhance the effect of organizational conflict management patterns on crisis
management at Al-Jalaa Hospital for Surgery and Accidents in the city of Benghazi.

Key words: style of Organizational Conflict Management - Crisis Management -

Al-Galaa Hospital for Surgery and Trauma.
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Abstract: The study aimed to identify the reality of crisis management in commercial
banks operating in Benghazi, a field study on the directors of senior and central management
in the main departments of commercial banks operating in Benghazi, 70 managers, also
aimed at identifying the constraints faced by banks in crisis management, and to achieve the

objectives of the study was followed the descriptive approach using the method of
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comprehensive survey, and relied on the questionnaire as a data collection tool, and the
statistical analysis program (SPSS) for data analysis, and the study reached a set of results,
the most important of which is that the overall degree of management Crises were high with
an average calculation (4.07) and a standard deviation of value (0.451), with the learning
phase coming first with an average calculation (4.48) followed by the early warning signal
phase followed by the readiness phase Prevention, followed by the recovery phase, and in the
last place the stage of containment of damages with an average calculation (3.73), also
showed the results of the study there are obstacles faced by crisis management, the most
important of which is the existence of a tendency towards centrality of decision-making as

well as the powers granted to stakeholders to deal with crises is insufficient.
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Abstract:

The study aimed to know the relationship between electronic management in its
dimensions(administrative  requirements, human requirements, technical requirements,
security requirements, financial requirements) and job performance from the viewpoint
of the employees of the main branches of public commercial banks in the city of
Benghazi, and the study community consists of all the employees of the banks under
study. The number of (241) employees however, only (211) questionnaires were

collected, equivalent to (88%) of the study population. On average, there is a direct
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correlation of high moral significance between electronic management and the job
performance of the main branches of public banks in Benghazi.

Key words: electronic management — job performance.
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Abstract

This work aims to study the effect wax deposition process parameters during crude oil
transportation process. Mathematical model and optimization parameters of the wax
deposition are introduced. Aspen HYSYS software were utilized to simulate the
experiments and to calculate the wax deposition for each designed experiment. The wax
deposition values were carried out according to the central composite experimental design
(CCD) as a response using Minitab 16 software and used to design the experiments. The
conformity of the obtained mathematical model was carried out by means of calculating the
Mean square error. This error was 0.00002 which showed a good consistency of the
obtained mathematical model. The optimal wax deposition conditions were determined,
temperature (54°C), pressure (20 bar), molar flow (975 kg. mole/h), and the time is for

1week. Accordingly, the minimum wax deposition is 12.3 mm.

Keywords: Wax deposition, Modeling, Prediction, Response surface methodology.
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1. Introduction.

Wax deposition is one of the problems encountered in the petroleum industry which can be
attributed to a decrease in pressure and/or temperature. A decrease in Pressure causeloss of
light and components which serves as natural solvents for the waxes and a decreased

temperature, which affects the solubility of wax in crude oil ( Salam, K. et al, 2004 ).

Figure 1 shows the wax deposition problems in the pipeline that prevents crude oil from
passing through the pipe ( Theyab et al, 2018). Crude oil transportation in the pipelines at
cold environment is affected by the low temperature causing a problem such as wax
deposition. The flow assurance in the hydrocarbon pipelines is very important due to the
precipitation of the solid phase of wax on the pipe wall, creating pressure abnormalities and
causing an artificial blockage leading to a reduction or interruption in the production. Wax
can precipitate as a solid phase on the pipe wall when its temperature (inlet coolant

temperature) drops below the wax appearance temperature (WAT) (Theyab, A., M, 2018).

When the temperature of crude oil drops as it occurs in the production tubing of oil wells
and pipelines, the solubility of the heavy fractions may be sufficiently reduced to cause
precipitation of solid particles of wax and asphaltenes. Two types of wax are commonly
encountered in crude oils. The first is the microcrystalline wax composed of mainly
straight-chain paraffin's (n-alkanes) with varying chain length (about C20- C50). The
second is the microcrystalline or amorphous waxes containing a high portion of isoparaffins
( Elsharkawy et al, 2000) Cycloalkanes and Naphthenes with a molecular weight range
from C30 to C60.
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Figure.1. Wax deposition plug in the wellbore on platform C in the North Sea (Theyab et al, 2018).

Successful wax deposition management will become more important to the future
because new explorations and productions are being made farther offshore. The wax
deposition management cost to the petroleum production industry is enormous and will
increase both in terms of capital costs (e.g. preventive methods) and operating costs(e.g.
Corrective methods). (Theyab, A., etal , 2018).

Recently, three technologies are used around the world to mitigate wax deposition in
offshore and onshore oil. Namely, pigging, thermal mitigation, and wax inhibitors (chemical
inhibitors). Most of the oil companies are using the wax inhibitors, as a main mitigation
method to reduce wax, combined with pigging or thermal insulation (Theyab, et al,
2018).

Therefore, it is essential to be able to predict the amount and conditions of wax
precipitation in order to reduce operating expenses. Various experimental studies have been
carried out to simulate the wax sedimentation process laboratory (Salam et al., 2014) Wax
deposition in different crude oil pipeline systems were studied and reported in. In oil
pipelines, the main mechanism for wax appearance was the temperature change along the
pipeline. A computer program was developed to simulatethe wax precipitation phenomena.
Temperature profile along the pipeline, solid liquid equilibrium constant, wax mole fraction,
and wax thicknessalong the pipeline were calculated. The computer program was applied to

different crude oil pipeline systems in Iraq (Baiji-Daura, Rumaila-Zubair-Fao and Haditha-
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Rumailia). In Haditha-Rumaila crude oil pipeline system, it was observed that wax
thickness after a year was approximately 0.1 mm and temperature declined from 303 Kto
around 300.5 K. The wax mole fraction after a year was approximately 0.2. The solid-liquid
equilibrium constant for the first component was around 0.228 and around 165 for the
second component after a year. Similar results were observed in other crude oil pipeline

systems studied.

(Ridzuan et al., 2016) the application of response surface method designed based on the
rotatable central composite design (CCD) was used to optimize wax deposit using Design
Expert 7.1.6 Software and was reported. The process consisted of 13 experiments involving
eight factorial points and five replications at the center point. The influence of operating
parameters on the weight of wax deposit was investigated using cold fingerapparatus. The
experimental result indicated that the amount of wax deposit was significant due to factors
of cold finger temperature and experimental duration. The wax deposit amount decreased
significantly with the decrease of experimental durationwhen the cold finger temperature
increased to 25 °C. The minimum value of 0.0042 g of wax deposit was obtained at the

optimized conditions of 1.5 hours and 25 °C, respectively.

(Almeslati, F., & Tarrum, E, 2016) Wax crystals lead to oil high viscosity and decreased
pumping capacity. A research work aimed to investigating wax deposition in flow lines.
This may include; effect of oil ambient temperature, insulation thickness and, time duration
on wax deposition rate in the pipeline. Two computer software HYSYS and PVTSIM were
used to estimate wax deposition. The obtained results show that wax deposition can be

predicted with good accuracy with computer software.

(Theyab et al., 2018) an ideal design of oil pipelines should use an accurate mathematical
model that would include all salient features of wax deposition and waxy crude transport to
predict wax deposition during crude oil transportation. In an article, a comprehensive
mathematical model, both in laminar and turbulent flow regimes, was developed. The
model couple's energy equation with deposition and removal kinetics model and
thermodynamic model. The k—¢& turbulent flow model and energy equation were used to

predict velocity and temperature distributions in the turbulent flow regime. Molecular
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diffusion of wax, as a mechanism of deposition and sloughing effect due to the

hydrodynamic forces of fluid on deposited wax, had been considered.

Parametric studies on the variation of the amount of wax deposition were performed for a
mixtureof toluene and oil wax cut in an experimental setup. The overall predictive ability of
the proposed model was excellent for the laminar flow. For the turbulent flow regime, no
necessary complete experimental data into the model were available. Consequently,
qualitative results were presented and discussed.

2. Materials.

The Messla — Tobruk pipeline transports crude oil from Messla field in the South East
of the Libyan Sahara Desert to the Tobruk terminal in the East of the Libyan coast.
Data used for the current study were recorded in 1/11/2008 by the technical affairs

department-process engineering section.

3. Methods.

Experimental Design (ED) and Response Surface Methodology (RSM) are used for
uncertainty quantification of production forecast during resource evaluation of petroleum
fields. Considering all uncertainty for analysis can be time consuming and expensive. The
central composite design will be considered in this study. Table 1 presents monitoring data

of Messla -Tobruk main oilline and process parameters.

Table 1. Experimental ranges in terms of uncertain parameters

Range
No.| Parameters | Notation Unit Lower value | Upper value
1 | Temperature T °C 36 54
2 Pressure P Bar 20 30
3 Molar Flow MF Kg.mole/h 650 975

The parameter's values were manipulated within (+ and -) 20% to investigate theireffect
on the wax deposition. This percentage was used since within this percentagerange, the

wax deposition is highly affected.
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4. Results and Discussion.

Aspen HYSYS is a user-friendly process simulator and over the years its demand

increasing rapidly in various industrial and educational zone. It was utilized to calculate

the wax deposition for each experiments designed by CCD approach.

The mathematical model is obtained as shown in equation (1) and used to predict the wax
deposition. The experiment run, the actual simulated values given by Aspen HYSYS and
predicted values of Wax Deposition (WD) given the mathematical model are shown in Table

2.

Table 2. The experiment run, the calculated and predicted wax deposition

Run T(°C) | P(bar) |MF (kg.mole/h)]  Actual WD (mm) Predicted WD (mm)
1 36 20 975 12.43 12.4042
2 45 25 812.5 1251 12.49184
3 36 20 650 12.39 12.4022
4 45 20 812.5 1251 12.5373
5 36 30 650 12.39 12.4022
6 45 25 812.5 1251 12.49184
7 54 20 975 12.3 12.27421
8 36 30 975 12.43 12.4042
9 54 30 975 12.3 12.27421
10 36 25 812.5 12.41 12.43729
11 45 25 975 12.3 12.4033
12 45 25 650 12.47 12.42129
13 45 25 812.5 1251 12.49184
14 45 25 812.5 1251 12.49184
15 54 25 812.5 12.3 12.3273
16 45 25 812.5 1251 12.49184
17 54 20 650 12.3 12.31221
18 45 25 812.5 1251 12.49184
19 54 30 650 12.3 12.31221
20 45 30 812.5 1251 12.53729
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Minitab software was also utilized to investigate the process parameters and to determine
estimate regression coefficient. Table 3 shows estimated regression coefficient and the p-

values that determine whether the effects are significant orinsignificant.

Table 3. The estimated regression coefficient for wax deposition

Term Coefficient SE T-Value P-value
Constant 12.4918 15.85x10°| 788.111 0.0 Significant
T(9C) -0.0550 14.58x10%| -3.772 0.004 Significant
P(bar) -0.0 14.58x10° -0.0 1.0 Insignificant
MF (kg.mole/h) -0.009 14.58x10%| -0.617 0.551 Insignificant
T(OC)* T(°C) -0.1095 0.0278 -3.94 0.003 | Significant
P(bar)*P(bar) 0.0455 0.0278 1.635 0.133 Insignificant
MF(kgmole/h)*MF(kgmole/h) -0.0795 0.0278 -2.861 0.017 Significant
T(OC)*P(bar) -0.0 0.0163 -0.0 1.0 Insignificant
T(9C)*MF(kgmole/h) -0.01 0.0163 -0.613 0.553 Insignificant
P(bar)*MF(kgmole/h) -0.0 0.0163 -0.0 1.0 Insignificant

The equation from the table of estimated regression coefficients for wax deposition (mm)of

the first — second order is given as equation 1:

WD = 8.97091 + 0.121162 T - 0.0909091 P + 0.00514741 MF - 0.00135241 (T*T) +
0.00181818 (P*P) - 3.01237 *107-6* (MF*MF) — 1.33283*10"-19 (T*P) - 6.83761 *10"-6
(T*MF) - 1.10714 *107-21 (P*MF) 1)

Where:

WD: Wax Deposition (mm), T: Temperature (°C), P: Pressure (bar), and MF: Molar flow
(kg.mole/h)

a. Model Validation.

To validate the developed model, the standard error was used to estimate the variation
between the actual and predicted WD values. The value of the MAE is 0.00002. The scatter
plot of actual wax and predicted wax is shown below. It shows a straight line with 45° so this

model is excellent for prediction wax deposition.

Modeling and Optimization of Wax Deposition Based on Response ... 136



AU am) - U alaal ks - Aa gidall daaladl dialat) dlaal)
42021 s Scientific Journal of Open University - Benghazi

12.55

12.50 +

12.45

12.40 +

Actual Wax{mm)

12,35 1

12,30 +

T T T T T T
12,30 1235 12.40 12.45 12.50 12.55
Predicted Wasd mm)

Figure 2. T he actual wax deposition vs. the predicted wax deposition

b. Optimization of Wax Deposition.

Figures 3 through figure 5 show the counter plots of the wax deposition verses the
temperature and the pressure, the pressure and the molar flow, the temperature and molar
flow respectively. In each figure the third input parameter is kept constant at its mid value.
The dark zones in each represent the parameters within which the wax deposition is

maximum.
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Figure 3. The contour plots of crude oil actual Wax deposition processes vs temperature and pressure
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Figure 4. The contour plots of crude oil actual Wax deposition processes vs pressure and molar flow
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Figure 5. The contour plots of crude oil actual Wax deposition processes vs temperature and molar flow
5. Conclusions.
In this work, attempts were done to predict the wax deposition of the pipelines that are used
for transporting the crude oil between Messla-Tobruk stations. The wax deposition values

were measured by using Aspen HYSYS V9 software. The theory and principles of wax

were also explained.
The following points summarizes the conclusions of the study:

1. Based on the analysis, the temperature had a significant effect on wax deposition
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while the pressure, and molar flow were insignificant. However, the interaction
between (molar flow and molar flow) is significant, the other interaction such as
(temperature and molar flow) and (pressure and molar flow), had no significant effect

on wax deposition.

2. Based on the comparison between the actual values of wax deposition calculated by
using Aspen HYSYS software and the predicted values of wax deposition by
mathematical model, it can be concluded that the mathematical model could be used to
predict the values of wax deposition under the specified parameters ranges with a mean

square error of 0.00002.

3. The optimal value for the numerically calculated wax deposition using the RSM
model was found to be 12.3 mm / week and the values of the corresponding values

of temperature is 54°C, the pressure is 20 bar and the molar flow is 975 kg.mole/h.
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Abstract
Noise is that annoying and harmful sound that a person cannot hear and cannot tolerate, it is a

rough, and irregular sound as it is high-frequency sound and leads to the vibration of the
eardrum strongly. In this study, the noise level inside of the Al-Harabi Sweets factory in
Benghazi was evaluated, and this was done by measuring the noise level of the machines in
the factory (which are the vacuum, the mixer, and the twister) during the morning, and
afternoon periods at two positions of each machine, and the results were analyzed by using of
a T-test. Analysis of the results showed that all noise levels in this study are below 90 dB,
which means that the noise levels do not affect hearing strength based on OSHA standards.
The results also showed that there were some significant differences in the average values of
noise levels between morning and afternoon periods for each machine in both positions. Some
important points were concluded from the results and recommendations were made for any
related work to be undertaken in the future.

Keywords: Noise levels, the vacuum, the mixer, the twister, and T-test hypothetical analysis.
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1. Introduction

Many workers around the world are exposed to noise during their work. Noise, or unwanted
sound, is one of the most common occupational hazards in workplaces. Exposure to high
levels of noise may cause hearing loss, create physical and psychological stress, reduce

productivity, interfere with communication, and contribute to accidents and injuries by

making it difficult to hear warning signals (Occupational Noise Exposure: www.osha.gov,

2018; Xie and Shen, 2020). For this reason, studying noise, especially in industrial factories,
and knowing its causes helps to develop a conceptualization to prevent or reduce it.
Confectionery factories are kind of factories where their workers are exposed to noise and its
damages continuously due to their use of types of equipment/tools and machines that make
very loud noises. Al Harabi Sweets factory is one of the factories located in Benghazi, where
workers are exposed to a high level of noise.

The factory was chosen from the Chamber of Commerce and Industry list of factories
available in Benghazi, and the management of this factory in Benghazi welcomed the conduct
of this study.

The current study aims to evaluate the current situation of noise inside the sweets factory and
try measuring the noise levels. Then, benchmark such levels with the standard levels of the
noise, according to the international organizations of standards. Also, the study aims to offer

important safety recommendations to reduce this phenomenon.

1.1. The Sources of Noise

The noise possibly comes from two main sources: industrial and non-industrial (Elammari

and et al, 2015):
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» Industrial source of noise:
The industrial source of noise also called occupational noise includes noise from
various industries and big machines working at a very high speed and high noise
intensity. An occupational exposure limit of 85dB for 8 hours (Gongi and et al,
2015).

» Non-industrial source of noise:
Non-industrial source of noise also called (community or environmental) noise,
includes the noise created by transport / vehicular traffic, construction and
neighborhood that comes from live or recorded music; from sporting events; from
playgrounds and car parks.

1.2. The Noise Effects

Noise is a physical and social problem with several undesirable effects (Xie and Shen, 2020):

» Noise can damage the sensitivity of the inner ear and cause permanent or
temporary “noise-induced hearing loss” (NIHL), annoying tinnitus, or ringing in
the ears.

» Causes annoyance (a psychological effect) which can result in sleep disturbance,
stress, tension, loss of performance.

» Noise interferes with activities, such as speech communication, which may
annoy.

»  Causes structural failures and injury.

A\

Influences consumers to buy competitors' quieter products.
» Noise-induced cardiovascular effects have been extensively studied in

occupational.

Occupational safety and health administration (OSHA) standards for workplace noise

exposure ensure that workers are protected from excessive noise levels as shown in figurel.
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Prolonged exposure can cause to moderate loss

[T VELTEETEETTETEN | Short exposure can cause permanent
limit 90dBA OSHA

__action level 85 dBA

hearing loss

Residential boundary-  Prolonged exposure can | Dual protection Pain threshold
noise limit cause slight hearing loss | may be needed

Prolonged exposure can
cause moderate to severe loss

Figure 1. OSHA standards for noise (Applications to measure noise levels:
www.healthhearing.com. 2018)
1.3. Factors Affecting Hearing Loss

The factors affecting hearing loss, as described in figure 2, are sound level, distance, and
time.

Hearing
Loss

Figure 2. Factors Affecting Hearing Loss (Noise: www.slideshare.net, 2019)

» Sound Level: Sound is measured in units called decibels. Any sound at or above
85 decibels can damage hearing.

» Distance: How close are you to the source of the sound. A sound gets louder near
to the source and softer away from it.
» Time: The length of time is exposed to the sound. Limit exposure to sound at or

above 100 decibels to no more than 15 minutes (Too loud, too long:
www.noisyplanet.nidcd.nih.gov, 2019).
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2. Measurement of Noise:

The intensity of sound is measured in terms of sound pressure level and the common unit is
decibel. A decibel (dB) is the standard for the measurement of noise. The zero on a decibel
scale is at the threshold of hearing, the lowest sound pressure that can be heard, on the scale.
Decibel measures how intense is the sound as compared to reference intensity. The noise
level in the decibel is measured with an instrument called a sound level meter. A sound
meter is also known as a sound level meter, decibel (dB) meter, noise meter. (Noise:
www.slideshare.net, 2019).

As a result of the unavailability of a sound meter device in the department to measure the
noise level; an application called “Decibel X-dB Sound Level Meter and Noise Detector” was
used. This application is available in the Play Store, and it was chosen due to the features of
this application follow OSHA and NIOSH standards. Figure 3, shows the interface of the

application while it is used, which was done Download it with Samsung A30.

B Inside Car

Figure 3. Application Interface (Google play, 2019)
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2.1 Calibration of The Used Application

As mentioned earlier, the application called "decibel X-dB sound level meter and noise
detector” was used due to the unavailability of a device to measure and analyze the sound at
the time of the study in the year 2018. But currently, the device called Hand-Held Analyzer
2250 Light, a type of 2250-L-D02 (manufactured by Bruel & Kjaer Company), is available in
the department. It was necessary to ensure the accuracy and integrity of the measurements of
the application used in its calibration with this device. The calibration process has been
performed by considering the following:

1- Using the same sound source at the same volume level.

2- The distance between the sound source and both the application and the device is the same.
3- External sounds do not interfere.

4- The length of time to record sound for both the device and the application is the same.

The result was very close, with an error not exceeding 0.4%; this indicates the reliability of

the readings obtained from the application.
3. Processing of Data Gathering and Analysis

The processes of data gathering and analysis depend on many points. These points have been

achieved as planned in order of priority, and figure 4 illustrates them.

Machines:
Vacuum
Twister
Mixer

Analysis
method:

T-test

Study
duration:

29 days

Processes of Data
Gathering and
Analysis

Measuring
method:

Positions:

2 positions

App. From
play-store

Period:

Mornings
and
afternoon

Figure 4. The process of data gathering
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3.1. Study Duration:

Data were collected to measure the noise level of the three mentioned machines, and in two

different periods: morning and afternoon. Additionally, the measurement is performed at two

different positions, and the data collection has been started on 23" of February 2019, and

ended on 23" of March 2019 (for 29 days), which is the period allowed for the study team to

conduct the measurements inside the factory under the instructions and permission of the

factory's management.

3.2. Measuring positions and data collection:

Two positions were selected to measure the noise level of the three machines. The first

position I, which is close to the machine and the second position II, which is the farthest

distance. The distances were determined according to the place layout for each floor. Table.1

shows these positions.

Table 1 Measurements positions for all machines (meters)

Machines

Vacuum machine

Mixer machine

Twister machine

Position |

Position 11

Position |

Position 11

Position |

Position 11

2 10.3

1.4

13

2

Table 2 is an example of some collected data with their average and standard deviation.

Table 2 Example of some collected data

Position | Position 11
Date Time Measurement Measurement
Samples Samples

1 > 3 Avg SD 1 > 3 Avg SD
g 11:00 | 745 76 747 | 751 | 081 | 704 | 731 | 699 | 711 | 1.72
S
93 15:00 | 72.2 | 76.7 80 76.3 | 3.92 | 69.1 | 723 | 76.6 | 727 | 3.76
% 11:00 | 769 | 788 | 757 | 77.1 | 156 | 70.7 | 723 | 69.9 | 709 | 1.22
N
% 15:00 | 78.1 76.4 77.9 77.5 0.93 71.6 70.1 70.2 70.6 0.84
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Tables 3 to 5 show the collected data (the average values) of the vacuum, mixer, and twister

machines for two positions, respectively.

Table 3 Data of the vacuum machine

Position | Position 11

AM PM AM PM AM PM AM PM
71.03 63.3 72.2 70.2 64.53 65.33 70.23 66.63
71.36 63.66 71.46 68.3 64.86 71.83 67.9 66.86
71.86 64.06 71.93 64.73 63 70.1 66.06 69.16
70.73 64.86 71.33 66 66.06 69.43 65.73 70.1
66.73 67.36 70.53 64.55 60.53 69.13 62.53 71
71.4 66 71.53 69.1 66.93 70.03 69.1 70.5
71.63 66.03 73.2 68.16 66.1 69.8 69.93 69.66
70.9 67.16 73.8 56.91 64.76 68.76 66.73 70.3
70.3 64.33 76.1 69.9 62.3 69.96 70.15 70.1
70.8 64.06 74.3 66.31 62.76 70.1 63.91 72
70.4 63.96 74.8 69.61 63.53 70.16 69.32 71.56
73.23 69.83 72.11 69.41 69.66 67.23 70.13 70.5
73.06 68.7 73.3 69.92 70.2 68.3 69.63 71.2
72.03 70.23 74.18 66.33 66.3 68.23 71.12 73.1

74.2 68.31 67.2 70.11

Table 4 Data of the mixer machine

Position | Position 11

AM PM AM PM AM PM AM PM
65.33 64.23 66.63 69.03 59.7 60.46 60.23 60.5
71.83 69.63 66.86 69.43 67.96 63.5 60.13 60.53
70.1 69.2 69.16 67.73 61.73 62.03 61.3 62.36
69.43 68.06 70.1 69.5 67 65.33 64.76 65.2
69.13 68.73 71 70.96 63.16 61.83 63.03 66.33
70.03 69.96 70.5 68.63 66.43 62.3 63.23 63.86
69.8 65.66 69.66 71 62.96 60.03 63.96 68.23
68.76 68.4 70.3 72.1 63.66 61.63 61.15 62.13
69.96 69.93 70.1 69.5 63.03 64.26 60.79 61.56
70.1 69.73 72 72.13 66.63 63.06 61.13 63.2
70.16 69.73 71.56 70.3 64.86 64.36 62.16 61.56
67.23 67.93 70.5 71.13 60.56 61.9 60.13 59.9
68.3 67.56 71.2 69.9 61.13 60.8 65.11 63.6
68.23 68.86 73.1 72.15 60.06 60.7 61.22 60.7

70.11 71.12 61.33 60.9
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Table 5 Data of the twister machine

Position | Position |11

AM PM AM PM AM PM AM PM
75.06 76.3 75.76 775 71.13 72.66 70.5 71.73
77.13 77.46 80.16 79.03 70.96 70.63 74.2 71.73
77.56 78.53 77.7 78 70.83 71.83 71.73 71.53
77.76 77.33 76.66 79.56 73.3 70.66 70.56 71.63
79.03 80.76 79.3 77.8 72.93 74.76 71.26 69.56
79.66 77.66 80.43 79.96 73.16 69.7 73.7 70.86
75.43 77.8 76.5 77.43 69.7 71.53 71.06 70.96
76.9 78.6 75.43 775 79.3 72.2 70.5 71.13
75.56 77.73 76.3 77.38 70.9 74 69.47 72.05
78.36 78.43 75.22 76.11 70.23 72.56 70.4 70.36
77.13 75.23 77.2 77.23 71.26 70.86 69.7 69.22
77.96 78.56 79.1 75.13 71.73 72.7 72.13 73.11
78.23 80.03 76.42 74.22 71.93 71.4 72.61 70.56
79.36 79.03 77.13 76.56 72.43 72.06 71.13 72.46

76.4 75.93 70.12 71.63

3.3. Results Analysis:

To conduct the analysis, first, it is necessary to develop rational assumptions to verify them
according to the nature of work in the Al-Harabi factory. There are two shifts, in the morning
and at the afternoon periods. The noise level of the two periods have been studied, to notice,
which is more effective. On this basis, the data were collected over 29 days for three
machines (vacuum, mixer, & twister) and the verification processe has been conducted

through the following hypothesis:
The null hypothesis Hp:  pam < Upm

“The averages of noise levels at the morning period are less than or equal to the averages at

the afternoon period”.
An alternative hypothesis Hi: pam > tpm

“The averages of noise levels at the morning period are more than the averages at the

afternoon period”.

The possible reason to chose <, and > in the used hypothesis is that the amount of work to
fulfill customers' requests in the morning and afternoon periods is different. Therefore, this
means that the noise level differs. T-test was used to verify these hypotheses using the data
analyzer feature in Microsoft Excel, The method of analysis used corresponds to several

previous studies (Sahoo, 2014).

4. Results and Discussion
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Based on the calculated average values of the noise levels for the three machines at the
morning and afternoon periods; there is a difference between these values. This may be
explained by the fact that the amount of work to fulfill customers' requests in the morning
and afternoon period is different, and therefore the noise level differs. These can be seen
clearly in figure 5 and figure 6, which describe the behavior of average values of the noise
levels for all machines at different positions of measurements. Also, It could be noted from

these figures that the error bars in terms of the standard deviation are consistent.
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Figure 5. Average of noise levels for all machines at the position |
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Figure 6. Average of noise levels for all machines at position 11

Based on the p-value in the T-test results, there are insignificant differences between morning
and evening periods for both of Mixer machine and Twister machine at all positions as shown

in Tables 6 and 7. While there is a significant difference between the morning and evening
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periods for the Vacuum machine at all positions, as shown in Tables 6, and 7. As explained
earlier, the behavior of noise levels differences between the morning and afternoon periods
for the machines, at all positions, may be explained by the fact that the amount of work to
fulfill customers' requests in the morning and afternoon period is different, and therefore the
noise level differs

Table 6 T-test results for all machines at the position |

Machine Vacuum Twister Mixer
Period AM PM AM PM AM PM
Mean 72.08 66.60 69.70 69.39 77.41 77.68

Variance 3.25 8.77 2.86 3.16 2.36 2.29

Observations 29.00 29.00 29.00 29.00 29.00 29.00
Pearson Correlation 0.25 0.68 0.45
Hypothesized Mean 0.00 0.00 0.00

Difference

Df 28.00 28.00 28.00
t Stat 9.64 1.19 -0.92
P(T<=t) one-tail 1.07E-10 0.12 0.18
t Critical one-tail 1.70 1.70 1.70
P(T<=t) two-tail 2.14E-10 0.24 0.36
t Critical two-tail 2.05 2.05 2.05

Table 7 T-test results for all machines at the position 11

Machine Vacuum Twister Mixer
Period AM PM AM PM AM PM
Mean 66.59 69.70 62.71 62.51 71.68 71.59
Variance 8.78 2.86 541 4.10 3.67 1.52
Observations 29.00 29.00 29.00 29.00 29.00 29.00
Pearson Correlation -0.01 0.59 0.10
Hypothesized Mean 0.00 0.00 0.00
Difference
Df 28.00 28.00 28.00
t Stat -4.87 0.54 0.24
P(T<=t) one-tail 1.98E-05 0.30 0.41
t Critical one-tail 1.70 1.70 1.70
P(T<=t) two-tail 3.95E-05 0.59 0.81
t Critical two-tail 2.05 2.05 2.05
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5. Conclusions:
The following conclusions have been arrived at through the results and discussions:
» It has been found that all noise levels measured in this study are less than 90 dB,
which means the levels of noise are not affect the hearing strength based on
OSHA standards.
» Based on T-test hypothetical analysis, the following can be summarized:
» Vacuum machine: the mean of the noise levels of the morning periods are less
than or equal to that of the afternoon ones for both positions I, and 11.
» Mixer and Twister machines: the mean of the noise levels of the morning periods
are more than that of the afternoon ones for both positions I, and I1.
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Case Report with Literature Review

Osteopetrosis Complicated by Osteomyelitis of the Maxilla: A Rare
Finding from a Radiologist Point of View
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Abstract :

Osteopetrosis is a rare inherited skeletal disorder, characterized by osteoclast dysfunction,
impaired bone resorption, and poor bone remodeling. This result in the formation of compact
and fragile bones, which appear very radiopaque on radiographic examination. The increased
brittleness of bones manifests as recurrent pathologic fractures, while the decreased blood
supply to bones due to reduction of marrow spaces causes increased vulnerability for
infections. When secondary infection occurs in the facial bones, it commonly affects the
mandible; this case report discusses the rare occurrence of maxillary osteomyelitis in a
patient with osteopetrosis. To the best of my knowledge, this is the first reported adult case in

the region.
Key words :Osteopetrosis. Osteomyelitis. Maxilla. Radiological findings.

tpadlal)
O Agsuall AN ddday (8 Plaly ley abaall el anay 0l Sy llaal g8 (g S st
& dall e e miy dpalaall WA J8 (e Sall alaall oS)5 aid Al allaal) (alialial domslsadl) doleal)
JSa b alhal) Ailis aw el jpa 3488 jedi lly (Aiag Adaghias allie (6S alall JS5 sale)
aShaall alaally o LAl Aalie Jl Canny alaall aall o) Galidil Lol ubiaall oajall 85) )Sie dnaye oS
Ly L pmpall eVsa 3 lgiDU Ampe SV a o) Glill dadae DU pUsal) (i et deajh sl Jlaid

Ll gl 138 (e ey Ganpe 8 (gslad) i) Ak LN ol Cuganll N 13

Case Report with Literature Review :Osteopetrosis Complicated by ... 153



Gl aaad) - Y Alaal) § iy - da gikal) daaladl draled) dlaal)
2021 s Scientific Journal of Open University - Benghazi

Introduction:

Osteopetrosis is a rare skeletal disease entity that comprises a group of clinically and
genetically heterogenous conditions, which share the hallmark of increased bone density on
radiographs. Its overall incidence is difficult to estimate, ranging from 1 in 200000 to 500000
depending on its genetic variant (Nilesh, 2020; Stark and Savarirayan, 2009). The general
skeletal sclerosis is primarily due to failure of osteoclasts to resorb bone leading to defective
bone remodeling and accumulation of immature bone (Nilesh, 2020, van Hove et al., 2014).
‘The common clinical findings that usually lead to the detection of the disease are fractures
and osteomyelitis of the mandible’ (Krithika et al., 2009). Osteomyelitis of the maxilla is rare
even in the presence of an underlying predisposing condition like osteopetrosis (Carvalho et
al., 2018; Nilesh, 2020). This article reports a case of osteopetrosis complicated by extensive
osteomyelitis of the entire maxilla and highlights the radiological manifestations of the

disease.

Case Report

A 41-year-old male Libyan patient presented to University Hospital in Elbeida, Libya with
left femoral fracture, the patient had previous numerous bone fractures. Radiograph of the
pelvis and femurs demonstrated generalized marked increase in bone density of the visible
bones with absence of medullary architecture, and loss of differentiation between the cortex
and the medulla. Bilateral femoral plate fixations and displaced proximal shaft fracture of left
femur at the proximal end of the plate (Figure 1). Past medical history revealed diagnosis of

osteopetrosis, which was consistent with the radiographic findings.

Admission hematologic tests were within normal limits. The patient underwent surgical
fixation of the fracture with a dynamic compression plate after removing the previously

inserted plate-screw fixation of the left femur.
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Figure 1. Anteroposterior x-ray pelvis and proximal femur depicting bilateral fixation in both femurs
as an evidence of earlier surgical intervention for femoral shaft fractures, re-fracture of left femoral
shaft at the proximal end of the plate with sever medial fracture displacement. A uniform increase in
bone radiodensity with decreased corticomedullary demarcation, consistent with the patient’s known
diagnosis of osteopetrosis.

The patient reported intermittent discharge from his right cheek and chronic nasal
obstruction, the problem started few years back with dental extraction from his right posterior
maxilla followed by infection at the extraction site extending to the region of right maxilla.
He was then treated with medications and surgical removal of bone from the maxilla but no
documents were available with the patient. Several months later, an intermittent discharge
developed from his right cheek at the previous surgical incision site, the patient also reported
sporadic intraoral drainage from right posterior maxilla and right nasal regurgitation of fluid.
Facial examination revealed a sinus at the right infraorbital region with induration at the
opening. Intra-oral inspection revealed near complete absence of teeth in the upper and lower
jaws, and absent right posterior maxillary alveolar ridge consistent with previous surgical
resection, a deep defect in right posterior maxilla was identified. The patient was refereed to
the radiology department for non-contrast computed tomography (CT) of paranasal sinuses

(PNS). The study was done using 64-detector CT scanner with axial and coronal image bone
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algorithm reconstruction in 1mm slice thickness. The scan revealed typical signs of
osteopetrosis as generalized marked sclerosis of facial bones and skull base, obliterated
sclerotic paranasal sinuses and mastoid air cells. Evidence of previous partial maxillectomy
(Figure 2A). Extensive bony destruction of right maxilla extending to hard palate and nasal
cavity, accompanied with sequestration formation (Figure 2B-D), a wide fistulous tract
between the maxillary bone and oral cavity (Figure 2C). An anterior maxillary bony defect is
seen corresponding with cutaneous sinus formation (Figure 2D). The diagnosis in keeping
with osteopetrosis associated with sever chronic osteomyelitis of right maxilla.

As the patient refused any surgical intervention in the current medical institute, he was
treated conservatively with intravenous antibiotics (Ceftriaxone, Metronidazole); Pus from
the right cutaneous sinus was flushed and drained with daily irrigation with saline. He was

discharged on long-term use of amoxicillin.

Figure 2. (A) Large Bone defect of right alveolar ridge consistent with previous surgical intervention.
(B-D) Extensive bony destruction of the entire right maxilla accompanied with sequestration
formation, destruction of right nasal cavity with soft tissue density opacification contiguous with the
maxilla. (C) Wide fistulous tract (arrow) extending from right maxilla into oral cavity. (D) Bony
defect of anterior maxilla (arrow) corresponding to the cutaneous sinus opening.
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Discussion

Osteopetrosis, a rare bone disorder first reported in 1904, is caused by failure of osteoclast
development or function related to a variety of genetic mutations, These conditions can be
inherited as autosomal recessive, dominant or X-linked (Liu et al, 2016; Stark & Savarirayan,
2009). The abnormal function of osteoclasts along with normal osteoblastic activity result in
incremental bone deposition caused by lack of bone resorption required for normal bone
remodeling. This leads to the formation of hard and structurally weak bone, which can readily
fracture. Poor blood supply to the bone due to bone marrow obliteration reduces bone healing
and increases the risk of infections (Krithika et al., 2009; Nilesh, 2020; Tohidi and
Bagherpour, 2012).

Osteopetrosis is generally divided into three types: severe infantile malignant autosomal
recessive, intermediate autosomal recessive and adult autosomal dominant osteopetrosis. The
most severe form is the infantile type, which is fatal within few years of life as a result of
anemia with congestive heart failure or sepsis caused by bone overgrowing in the bone
marrow space. Whereas onset of primarily skeletal manifestations such as fractures and
osteomyelitis in late childhood or adolescence is typical of the adult autosomal dominant type
(Liu et al, 2016; Stark and Savarirayan, 2009).

The mainstay of the diagnosis of osteopetrosis is clinical and largely based on the
radiographic appearance of the skeleton. There are diffuse sclerosis, affecting the skull, spine,
pelvis and appendicular bones, cortical thickening with medullary encroachment, poorly
pneumatized or undeveloped paranasal sinuses and mastoid air cells. There is no demarcation
of cortex and medulla in the long bones. Other radiological findings seen in osteopetrosis are
sharply demarcated sclerotic bands involving both endplates giving sandwich vertebra
appearance, and bone within a bone appearance (sclerotic bone foci in the bones) particularly
in the vertebrae and phalanges (Garcia et al., 2011; Stark and Savarirayan, 2009; Yadav et al.,
2016).

The differential diagnosis that can be considered for osteopetrosis radiographically are
conditions that can produce diffuse osteosclerosis, which can include other sclerosing bone

dysplasias, such as pyknodysostosis, craniometaphyseal dysplasia, diaphyseal dysplasia,

Case Report with Literature Review :Osteopetrosis Complicated by ... 157



Gl aaad) - Y Alaal) § iy - da gikal) daaladl draled) dlaal)
2021 s Scientific Journal of Open University - Benghazi

melorheostosis, osteopoikilosis, and osteopathia striata (Pavan et al., 2018; Sallies, 2020;
Tohidi and Bagherpour, 2012).

In osteopetrosis, the defective remodeling of bone with thickening of cortex and narrowing or
obliteration of the medullary cavities results in bone fragility, hematopiotic insufficiency,
osteomyelitis, and cranial nerve entrapment (Nilesh, 2020). Waguespack et al. (2007) who
studied the largest group of patients with autosomal dominant osteopetrosis identified four
main clinical manifestations of the disease: fractures (the most prevalent manifestation),
osteomyelitis of the jaws typically manifested in older adult patients, visual loss and bone

marrow failure which typically had their onset in childhood.

Intermediate autosomal recessive osteopetrosis is usually diagnosed toward the end of the
first decade of life. Patients often present with pathological fracture. Clinical characteristics
include delayed motor and cognitive development, mild disproportional short stature and
dysmorphic features. Cranial nerve compression and mandibular osteomyelitis are common
features. This is a rarer form of osteopetrosis. Most patients survive into adulthood but with

significant disability (Barry et al., 2007).

The patient in the current report had two of the main clinical manifestations of osteopetrosis
at time of presentation to the radiology department, multiple old and new femoral fractures,

and osteomyelitis of the jawbone, as well as the typical radiologic findings for the disease.

Common dental findings in osteopetropsis are unerupted, malformed, or delayed teeth and
many dental caries due to vulnerable enamel and dentin (Celakil et al., 2016). In
osteopetrosis, bones are susceptible to infection due to poor vascularity causing poor bone
healing and less favorable outcomes. The most common site of involvement is the mandible
most commonly associated with dental extraction as the trauma to the periosteum facilitates
the spread of infection to the bone. Maxillary involvement is extremely rare due to its
cortical bone morphology and rich collateral blood supply (Celakil et al, 2016, Nilesh, 2020;
Sallies et al., 2020). According to Barry et al. (2007) and Krithika et al. (2009), osteomyelitis
of the maxilla is such a rare occurrence that when presented, the possibility of an underlying
osteopetrosis should be considered. A literature review via pubmed research using terms
osteopetrosis, osteomyelitis of maxilla revealed 20 reported cases of osteomyelitis of the

maxilla associated with osteopetrosis confirming that it is a very rare entity.
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The hallmark characteristics of osteomyelitis are destruction of bone and periosteal new bone
formation. The distinguishing feature of chronic osteomyelitis is necrotic bone formation
(sequestrum) (Singh et al., 2010; Pineda et al., 2009). Some studies have reported that CT is
more useful to diagnose osteomyelitis and evaluate maxillofacial infections than conventional
radiography (Celakil et al., 2016). Table 1 summarizes the case reports that have
demonstrated the use of CT for the assessment of maxillary osteomyelitis in osteopetrosis. In
the present case, CT have demonstrated the increased bone radio-density of the skull and
face, obliteration of medullary cavity and maxillary sinuses, extensive sequestration of
maxilla, and the complication of oro-maxillary fistula formation, which are indicative of the

protracted nature of the infection process.

Table 1. Reported cases of osteopetrosis-associated-maxillary osteomyelitis where CT was
done.

Study Patient’s | Patient’s CT findings
age gender
Long et al. (2001) 54 Male Decreased marrow

spaces and necrotic bone in left
anterior maxilla

Junguera et al. 60 Female | Bone lysis of left maxilla
(2005)
Barry et al. (2007) 28 Female | Bony destruction of left nasal cavity,
left maxillary sinus and hard palate
Krithika et al. 8 Male A defect on the left side of the
(2009) maxilla as a result earlier surgical

intervention. Soft tissue density
lesion in the right maxillary antrum
and both nasal cavities. Bilateral
maxillary and ethmoidal sinusitis

Trivellato et al. 25 Male Periosteal bone formation
(2009)

Khademi et al. 15 Male Destruction of both nasal antrum
(2011) accompanied with sequestration

formation and sclerosis of maxilla,
zygomatic and ptyregoid plates. A
fistulous tract between the maxillary
bone and oral cavity
Kulyapina et al. 66 Male generalized sclerosis of facial bones,
(2016) sinus obliteration, large area of bone
destruction in the right maxilla and
sequestrum formation
Jayachandran & 20 Male Abnormal increase in density of all
Kumar (2016) bones and complete obliteration of
both maxillary sinuses. Osteomyelitic
changes in right maxilla
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Carvalho et al. 40 Male Left temporoparietal and maxillary
(2018) swelling
Pavan et al. (2018) 13 Male irregular margins and permeative

destruction of right maxilla,
surrounding thick sheath of periosteal
reaction, A wide sinus tract passing
through the right maxillary sinus
extending superiorly into the floor of
the orbit, where the medial part of
infra-orbital ridge is destructed
Sallies et al. 26 Male increased bone opacity with poor
(2020) differentiation between medullary
and cortical bone. Right sided
maxillary osteomyelitis
Nilesh (2020) 45 Female | Erosive changes involving medial
and lateral walls of left maxillary
sinus, maxilla and alveolar bone

Common CT findings of facial and cranial skeleton in the reviewed patients in Table 1 were
generalised sclerosis of jawbones, calvarium and skull base, poorly aerated mastoids and
underdeveloped or absent maxillary sinuses, bone destruction with sequestrum involving
maxilla. Fistula/sinus tracts were demonstrated in two cases (Khademi et al, 2011; Pavan et
al. 2018).

Because of compromised bone healing ability in osteopetrosis. Minor events, such as surgical
trauma from tooth extraction, are known to be associated with osteomyelitis in such cases
(Nilesh, 2020). Out of the 11 patients reviewed in Tablel, a history of tooth extraction was
present in nine (81.8%) cases (Barry et al., 2007; Jayachandran & Kumar, 2016; Junguera et
al., 2005; Khademi et al., 2011; Kulyapina et al., 2016; Krithika et al., 2009; Nilesh, 2020;
Sallies et al., 2020; Trivellato et al., 2009).

Osteomyelitis in patients with osteopetrosis can be intractable because of poor healing ability
caused by poor bone vascularity, and can be refractory to various treatment modalities
(Celakil et al, 2016; Pavan et al., 2018). This was evident in the present case as the patient
was dealing with the disease for years before, reported multiple courses of antibiotic
treatment, and had undergone earlier surgical approach, as judged by the CT scan. Therefore,
good dental care and oral hygiene are extremely important in patients with osteopetrosis.
Decayed teeth should be endodontically treated and tooth extraction should be avoided, if

possible, and minimal trauma with extreme caution against infections should be followed
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when extraction deemed necessary to avoid the development of potentially intractable
osteomyelitis (Nilesh, 2020; Liu et al., 2016).

There is no consensus regarding the treatment for osteomyelitis in the maxilla associated with
osteopetrosis as the condition is very rare; no evidence from clinical prospective studies is
available in the literature (Carvalho et al., 2018, Junquera et al., 2005). According to
Carvalho et al. (2018), complete healing was achieved in only 44.4% of the reported cases of
maxillary osteomyelitis in patients with osteopetrosis while most cases remained with
incomplete healing and still dealing with the disease. All successfully healing cases were
treated by prolonged use of at least two different antibiotic treatments combined with surgical
procedures (sequstrectomy or partial resection). Prolonged hyperbaric oxygen therapy was
reported as a successful treatment method by some authors (Carvalho et al., 2018; Junquera et
al., 2005). Surgical closure of oro-antral communication after removal of necrotic bone is
accomplished by local flap (Nilesh, 2020). Obturators are ideally used to close the maxillary
defects (Sallies et al., 2020)

In conclusion, although rarely encountered, osteopetrosis characteristics of dense bones on
radiographs and CT are easily recognized by radiologists. Maxillary osteomyelitis is
considered rare but may develop in a patient with osteopetrosis following tooth extraction, a
chronic course or recurrence of the disease is expected. This report documents the CT

findings of chronic maxillary osteomyelitis secondary to osteopetrosis.
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