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Letter to Editor 

Remineralization of Dentine using Nanoparticles: A New Era of Dentistry 

Naeima M. Betamar 
M.Med.Sci, PhD. Department of Conservative Dentistry and Endodontics. Faculty of Dentistry, University of 

Benghazi, Libya

Dear Sir, 
 
Remineralization is a process of restoring dissolved 
minerals that have been previously lost by the action 
of acids to tooth structure. It is a repair process for 
non-cavitated lesions and relies on calcium and 
phosphate ions supported by fluoride to reconstruct 
new surfaces on existing crystal remnants remaining 
after demineralization. 
Aiming at strengthening and re-establish the 
function of the affected tissues and preventing a 
future loss of tooth structure. Compared with 
enamel, remineralization of dentine is more difficult 
due to less amount of residual mineral crystals and 
the rich presence of organic matrix, that consists of 
type I collagen fibrils, and non-collagenous 
extracellular proteins. Remineralization of the 
carious lesions could be possible and suggested by 
previous works based on the fact that cariogenic 
bacteria produce organic acids during the 
metabolism of fermentable carbohydrates such as 
lactic, acetic, formic and propionic, which dissolve 
the inorganic structure of dentine, leaving the 
collagen matrix unaffected. The unaffected collagen 
would serve as a scaffold for the deposition of 
minerals and would provide nucleation sites for 
remineralization that reinforce the matrix, and 
therefore allow the re-mineralization of the dentine. 
That way, more of natural tooth tissues would be 
retained since less dentine is removed during cavity 
preparation. Consequently, the structural integrity 
of the tooth and the pulp vitality are preserved. A 
part from the previous mentioned acids, there are 
other sources of acids that have great potential to 
cause demineralization such as gastric acid juice, 
which contains hydrochloric acid, and fruit juices 
and soft drinks. Different approaches using various 
materials have been used to enhance 
remineralization of dentine such as; fluoride-
releasing restorative materials, artificial saliva 
solutions, calcium hydroxide, bioactive glass S53P4, 
resin infiltration technology, portland cement as a 
source of slow releasing calcium ions, sodium 
trimetaphosphate and saturated Ca(OH)2, casein 
phosphopeptide-amorphous calcium phosphate 
(CPP-ACP) complexes.  

Recently, the use of nanotechnology to promote the 
precipitation of nanoparticles within the dentine 
collagen matrix is becoming the focus of research in 
the field. Nanoparticles are functional materials or 
structures at the nanometer scale of approximately 
0.1-100.0 nm, have spherical, cubic and needle-like 
surface characteristics. The nanoparticles provide 
superior antimicrobial activity with great physical 
properties that can be used to deliver antibiotics and 
bioactive components and hence can control the 
formation of cariogenic oral biofilms. The action of 
the nanoparticles is mainly attributed to their small 
size and high surface area enabling a greater 
presence of atoms on their surfaces, which provides 
maximum contact with the environment and 
releases high levels of ions. In addition, the surface 
charge, degree of hydrophobicity, and the ability of 
the nanoparticles to adsorb or be collected on the 
surface are desired properties for these particles. 
Nano-sized carbonated apatite (n-CAP), nano-
hydroxyapatite (n-HAp) and zinc-
carbonate/nanohydroxyapatite (ZnCO3/n-HAp), 
calcium fluoride nanoparticles (CaF2), calcium 
phosphate (CaPO4) nanoparticles, carbonated-
hydroxyapatite nano-crystals (CHA) and bioactive 
glass nanoparticles seem to be capable to increase 
the mineral content of enamel and dentine and 
demonstrate promising results. A significant 
challenge with the use of these nano-materials is to 
achieve an effective and deep infiltration of the 
demineralized dentine collagen with nanoparticles 
without precipitation on the surface. Nowadays, 
there is growing research interest in using 
nanoparticles in the field of restorative dentistry as 
a filler component in restorative materials and 
showed promising results such as bioactive glass 
and silica nanoparticles. It has been demonstrated 
that silica nanoparticles have the ability to infiltrate 
and remain embedded in the dentine collagen 
matrix, and hence considered as one of the materials 
that have the potential to enhance dentine 
remineralization, as well as block the dentinal 
tubules for treating the dentine hypersensitivity.  
 
Best regards, 
Naeima M. Betamar 
Faculty of Dentistry-University of Benghazi
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ABSTRACT:  

Objectives: The aim of treatment with complete denture is to restore function and esthetics and maintain patient 

health. Making an accurate impression is a very critical factor for success or failure of the complete dentures. 

The aim of this study is to evaluate the knowledge of intern dental students about procedures followed in impression 

practice for complete denture construction in the city of Benghazi. 

Materials and method:  This descriptive cross-sectional study was done amongst dental intern students in Benghazi 

city, Libya. A total of 120 students were selected randomly. A survey was conducted through a printed standard 

questionnaire with 13 multiple-choice questions, only 81 questionnaires returned. Data from the completed 

questionnaires were collected and analyzed, the statistical analysis was done using SPSS statistical software version 23 

(SPSS, IBM, Armonk, NY, USA). 

Results: Low knowledge scores were found regarding the final impression material, the tray fabrication steps (spacer 

and relieve holes) and the timing of previous denture discontinuation prior to the primary impression step. Also, a low 

level of knowledge was found regarding the stage of posterior palatal seal establishment. The scores for all the questions 

were calculated and tabulated; the scores 1,2 and 3 are low knowledge (57%), good knowledge (43%) and excellent 

knowledge 0% respectively.  

Conclusion: The percentage of low knowledge level was significantly higher than expected, as observed in the overall 

results indicating that there are procedures and information about complete denture impression practice that remains 

unknown to the interns, which influence the denture satisfaction of the patient. Changes in the undergraduate education 

system to focus on these aspects may facilitate the interns to gain more knowledge regarding complete denture 

impression procedures especially final impression.  

Keywords: knowledge, impression, technique, intern, final, primary. 

 

 

INTRODUCTION: 

The main aim of treatment with complete denture is to 

restore function and esthetics and maintain patient 

health1. Making an accurate impression is a critical 

factor for either success or failure of the complete 

denture. A primary impression is made with an 

irreversible hydrocolloid (alginate) in a stock 

perforated tray and a final impression is recorded using 

a custom tray, usually made of acrylic resin. According 

to clinical preferences there are many materials for the 
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final impression like zinc oxide and eugenol (ZOE) 

paste, poly-sulphide rubber, polyether, 

polyvinylsiloxane and alginate. Application of the 

simplified technique should be restricted to well-

formed and moderate edentulous foundations, since 

modification of stock metal trays to conform to 

resorbed or excessively flabby edentulous ridges will 

be difficult2,3.  An abbreviated impression technique 

help to decrease the number of patient appointments, 

without increasing the number of adjustment or reline 

procedures4. 

The teaching process in Benghazi university involves 

theoretical part which covers primary and final 

impression materials and techniques used in complete 

denture construction for patients with well-developed 

dental arches and also patients with compromised 

foundations like resorbed, knife-edge and flappy ridges. 

The practical part in the clinic involves the practice 

with alginate and impression compound (cake) as 

primary impression materials according to the 

presence of bony undercuts, stock metal trays are used 

in this step which should be perforated with use of 

alginate material and non-perforated with impression 

compound. Special trays are constructed on study cast 

with light or self-cure acrylic resin without spacer and 

stoppers because ZOE is the most commonly used 

material when there is no undercut, perforations are 

not made in this technique. Special tray with spacer and 

stopper will be constructed when elastomeric 

impression material is used due to the presence of 

undercut, the mechanism of adhesion of the material to 

the tray usually depends on perforating special tray 

more than using adhesive. The aim of this study was to 

evaluate the knowledge of intern dental students about 

procedures followed in impression practice for 

complete denture construction at the faculty of 

dentistry in Benghazi university. 

MATERIALS AND METHODS: A descriptive cross-

sectional study was conducted amongst dental intern 

students in Benghazi, Libya. A total of 120 students 

were selected randomly. A survey was conducted 

through a printed standard questionnaire with 13 

multiple-choice questions regarding the materials and 

techniques used in impression practice and the 

questionnaire was scored according to the impression 

technique school followed by removable prosthodontic 

department in Benghazi university. Data from the 

returned 81 completed questionnaires were collected 

and analyzed, the statistical analysis was done using 

SPSS statistical software. This wok carried out under 

the approval of institutional ethical committee (0154) 

in university of Benghazi, Libya.  

RESULTS: Dental students' knowledge, attitudes, and 

practice of steps followed in complete denture were 

well reflected in the study's specific sample (dental 

students), 81 interns of both sexes and 23-25 years old 

were enrolled in the current study. The percentage of 

various scores for each question was calculated and 

tabulated. The following results were the implications 

of the scores 1 and 2 (low knowledge, excellent 

knowledge). (Table.1) (figure.1) 

Diagnosis of an edentulous patient all the intern 

students included in this study (100%) were taking 

patient history and performing oral examination. 

impression making:  36(44.4%) of the intern students 

were asking the patients to discontinue the use of 

previous denture 48-72hours before making an 

impression, 30(37%) less than 48 hours, and 

15(18.5%) No discontinuation of the previous denture. 

Many intern students in our study 58 (71.6%) were 

using Irreversible hydrocolloid for making a primary 

impression, 17(21%) were using Impression 

compound, and 6(7.4%) were using Putty elastomeric 

impression material. In this study 76(93.8%) of the 

students were making final impression for complete 

denture fabrication, while 5 (6.2%) were not. 

Custom tray fabrication:  The percentage of the intern 

students whose giving tissue stope while custom tray 

fabrication were 61(75.3%), and the reminder 

20(24.7%) were not giving tissue stop. 

The material that many of our intern student were 

using 57(70.4%) for custom tray fabrication was light 

cure resin material, 19 (23.5%) were using self-cure 

resin material, 3(3.7%) were using shellac base plate, 

only one student was using vacuum forming sheet, and 

one student was using the old denture as custom tray.  

 

Border molding and final impression:  78(96.3%) 

were performing boarder molding prior to final 

impression, while 3(3.7%) were not. 

The material used to carry out border molding 

procedure prior to final impression by the majority of 
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our intern students 69 (85.2%) was Low fusing 

compound (green stick), 8(9.9%) were using 

elastomeric impression material, 3 (3.7%) were using 

low self-cure resin, and one student was using zinc 

oxide eugenol impression paste. 

Taking the final impression: 45(55.6%) of the intern 

students were using Zinc oxide eugenol impression 

paste, at the same time 32 and 39 intern students were 

making relieve holes and providing spacer while they 

using zinc oxide eugenol as a final impression material 

respectively , 27(33.3%) were using elastomeric 

impression material, at the same time 20 and 21  of the 

intern students whose using elastomeric impression 

material as final impression were making relieve holes 

and providing spacer respectively. 8(9.9%) were using 

Irreversible hydrocolloid, only one student was using 

tissue conditioners as final impression material. 

 

Table 1: Sample Questionnaire 

Questions 
Excellent knowledge         

(the right answer) 

Low 

knowledge 

(other than 

the right 

answer) 

1 .Before starting with the complete denture 

fabrication procedure, do you take the patient’s 

case history and perform oral examination ?1  

81 (100%) 0 

2 .How much time before making an impression do 

you ask the patient to discontinue the use of 

previous denture ? 

34 (42%) 47 )58%) 

3 .Which material do you use for making a primary 

impression ? 

59 (72.8%) 2  (27.2%) 

4 .Do you make a final impression for a complete 

denture? 

76 (93.8%) 5)6.2%) 

5 .Do you give tissue stop while fabricating the 

custom tray ? 

61(75.3%) 19 (23.5%) 

6 .Which material do you use for fabrication of 

custom tray ? 

57(70.4%) 24(29.6%) 

7 .Do you carry out border molding procedure ? 78 (96.3%) 3(3.7%) 

8 . Which material do you use to carry out border 

molding procedure prior to final impression  ? 

69(85.2%) 12(14.8%) 

9.Which material do you use for making the final 

impression ? 

ZOE45(55.5%) 

Elastomeric27(33.3%) 

9(11.1%) 

 

10. Do you provide a spacer while fabricating a 

custom tray? 

Elastomeric 21(25.9%) ZOE 

39(48.1%) 

11. Do you make relief holes in the custom tray 

before making the wash impression? 

Elastomeric 20 (24.6%) ZOE 32 

(39.5%) 

12 .At what stage do you establish the posterior 

palatal seal ? 

22(27.2%) 59(72.8%) 

13. Which agent do you use for disinfecting the 

impression? 

56(69.1%) 25(30.9%) 
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In the Primary impression stage many of the intern students 32(39.5%) did establish the posterior palatal seal, 

25(30.9%) on the master cast stage, 22(27.2%) at the border molding stage, two of our students were not 

specific regarding posterior palatal seal 

 

 
Figure 1: The bar chart shows percentage of interns against respective questions 

 

 

 

 

disinfecting the impression: 56(69.1%) of the 

intern student were using Glutaraldehyde material 

for disinfection of their final impression prior 

sending it to the technician, 5(6.2%) were using 

Iodophors, 6(7.4%) were using Chlorine 

compounds, 8(9.9%) were using Phenolics, and 

6(7.4%) were not disinfecting their impressions.  

Comparatively examining the outcomes, the 

intern's Low knowledge scores was found 

regarding the final impression material and the 

tray fabrication steps (spacer and relieve holes) 

also the timing of previous denture discontinuation 

prior to the primary impression step, A low level of 

knowledge was found in the stage of posterior 

palatal seal establishment.  

various scores for all of the questions was 

calculated and tabulated. the scores 1,2 and 3 (low 

knowledge and good knowledge and excellent 

knowledge respectively). The percentage of 

individual scores obtained were 57%, 43%, 0% . 

(Figure 2) 
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Figure2: Percentage of individual scores 

 

 

DISCUSSION: 

Patients who need replacement dentures require a 

detailed history, clinical examination, and panoramic 

radiograph that may reveal findings in edentulous 

arches like: retained root fragments, impacted teeth, 

foreign bodies, radiolucencies, radiopacities, mental 

foramina at or near the crest of the residual alveolar 

ridge, and maxillary sinus pneumatization and 

approximation to the crest of the residual alveolar 

ridge5,6. Examination of the degree of muscular activity 

and the region of denture extension without 

displacement is important for selection of impression 

technique7.  All the intern students included in this study 

(100%) were taking patient history and were 

performing oral examination, 44.4% of the intern 

students were asking the patients to discontinue the use 

of previous denture 48-72hours before making an 

impression, 37% less than 48 hours, 18.5% No 

discontinuation of the previous denture. 

Impression materials are divided into non-elastic or 

elastic, non-elastic materials are rigid when set and 

therefore exhibit very little elasticity and any significant 

deformation to the impressions results in permanent 

deformation, impression compound and Zinc-oxide 

eugenol are examples of rigid non-elastic impression 

material8-10. Primary impressions for dentures are made 

most commonly with alginate material which is 

inexpensive and can produce impressions with 

reasonable surface details but it has poor dimensional 

stability, poor tear strength, distortion if unsupported, 

requires good mixing otherwise air bubbles result, and 

minimum 3mm thickness required. Primary impressions 

for complete dentures, border molding of trays can be 

made with impression compound, the impression can be 

reheated and modified. It is muco-compressive, good for 

full impressions with no flabby ridge, it should be 

avoided with deep undercuts as it is very rigid, it has 

poor dimensional stability and poor reproduction of 

surface detail8-10. The corrective technique for making 

the preliminary impression is quick, simple and reliable, 

in which the defects of the primary impression with 

compound can be corrected with the use of alginate, the 

impression compound provides better support for the 

alginate impression material, and the under extended 

borders in the impression compound are corrected in 

the alginate impression hence it can also be called as 

“corrective primary impression technique”. The over-

extended areas of the compound impression can be 

identified, marked and corrected in the custom tray11. 

71.6% of intern students in our study were using 

irreversible hydrocolloid for making a primary 

impression, 21% were using impression compound, and 

7.4% were using Putty elastomeric impression material. 

The main objective in custom tray construction is to 

provide a rigid tray for retention of the impression 

57%

43%

0%

low Knowledge

good Knowledge

excellent Knowledge
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material and offering distinct clinical accuracy compared 

to the stock tray. Dimensional changes due to 

polymerization of elastomeric impression materials are 

proportional to the thickness of the material, a uniform 

thickness of material can be achieved by designing and 

using custom tray, therefore dimensional accuracy and 

stability can be provided12-14. The wax spacer which is 

used directly under the visible light-cured resin material 

may leave a wax residue remaining in the tray causing 

contamination that may interfere with adhesion of 

elastomeric impression materials to the impression tray 

leading to distortion in the impression. Therefore, tray 

surface should be cleaned using boiling water, 

pressurized steam or a wax remover. Burnishing tin foil 

over the wax spacer may be recommended to avoid this 

contamination15. The retention of impression material to 

the tray during removal of the set impression from the 

oral cavity is necessary, adhesion between impression 

material and tray can be improved by perforating or 

roughening of the custom tray surface with tungsten 

carbide burs and application of adhesive solutions for at 

least 15 minutes16_18. In this study 93.8% of the students 

were making final impression for complete denture 

fabrication, while 6.2% were not. 75.3% of the intern 

students said that custom tray fabricated with spacer 

and tissue stops, and the reminder 24.7% did not use 

spacer and tissue stops. According to the followed school 

for making final impression in Benghazi university 

custom tray should be made with spacer and stoppers 

only if elastomeric impression material was used. 

The material that many of our intern student were using 

70.4% for custom tray fabrication was light cure resin 

material, 23.5% were using self-cure resin material, 

3.7% said that they were using shellac base plate, only 

one student was using vacuum forming sheet, and one 

student was using the old denture as custom tray.  

The conventional method that uses modelling plastic 

impression compound and zinc oxide eugenol 

impression paste is the most popular materials used for 

complete denture impression because of their fast 

setting, reproducing fine details, easy handling and 

having no significant dimensional changes subsequent 

to hardening, but its short manipulation time that it 

hardens quickly in the mouth and does not remain in a 

plastic stage till the functional movements are 

completed16,17. Elastomeric impression material has 

been recommended for border molding and final 

impressions as it can be used for single step border 

molding using putty and it accurately records the fine 

details during final impression using light body. 

polyvinylsiloxane putty and light-body impression 

material are well suited for making complete denture 

impressions especially in the hands of an inexperienced 

operator17,18. In this survey78(96.3%) were performing 

boarder molding prior to final impression, while 

3(3.7%) were not. The material used to carry out border 

molding procedure prior to final impression by the 

majority of our intern students 69 (85.2%) was Low 

fusing compound (green stick), 8(9.9%) were using 

Elastomeric impression material, 3 (3.7%) were using 

low self-cure resin, and one student was using zinc oxide 

eugenol impression paste. for making the final 

impression 45(55.6%) of the intern students were using 

Zinc oxide eugenol impression paste, at the same time 32 

and 39 intern students were making relieve holes and 

providing spacer while they using zinc oxide eugenol as 

a final impression material respectively  , 27(33.3%) 

were using Elastomeric impression material, at the same 

time 20 and 21  of the intern students whose using 

elastomeric impression material as final impression 

were making relieve holes and providing spacer 

respectively. 8(9.9%) were using Irreversible 

hydrocolloid, only one student was using Tissue 

conditioners as final impression material. 

Glutaraldehyde is called chemo-sterilizer, it is a high 

level disinfectant because it is a broad spectrum 

chemical agent with fast killing capability, it can destroy 

all types of micro-organisms including bacterial and 

fungal spores, tubercle bacilli and viruses. It is a 

colorless liquid with pungent odor. It has many health 

hazards including irritation to skin, eyes and respiratory 

tract19,20.   

In this study 69.1% of the intern student said that 

Glutaraldehyde material is ideal  for disinfecting  final 

impression prior sending it to the technician, 6.2% said 

that Iodophors are better for disinfecting, 7.4% of 

students said Chlorine compounds are used , 9.9% of 

them support using Phenolics, and 7.4% were not 

disinfecting their impressions.  

CONCLUSION: The percentage of low knowledge level 

was significantly higher than expected as observed in the 

overall results indicating that there are procedures and 
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information about complete denture impression 

practice that remains unknown to the interns which 

influence the denture satisfaction of the patient. Changes 

in the undergraduate education system to focus on these 

aspects may facilitate the interns to gain more 

knowledge of complete denture impression procedures 

especially final impression. 
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ABSTRACT: 

Background:  Odontogenic tumors (OTs) are rare lesions that unique to the jaws constituting about < 1% of all oral 
tumors. They are a complex group of heterogeneous behavior that range from tumor like lesions, benign tumors to 
malignant neoplasms with potential to metastases.  
Aim of study: To describe the relative incidence of odontogenic tumors (According to World Health Organization 
classification 2022) at Oral Pathology Department in Benghazi and compare the finding with the literatures.  
Methods: A retrospective study of 106 OTs was documented for the demographic data. Statistical analysis was 
carried out by software SPSS. 
Results: OTs constituted 1.2% of all diagnosed oral lesions with 97% of them were benign tumors. Ameloblastoma 
was the most common type (37.7%) followed by odontomas (24.5%). The peak incidence was around the third 
decade with male: female ratio 1:1.12. mandible was the most common site (64%). 
Conclusion: OTs are relatively uncommon lesions among our sample that is similar to other literatures with some 
variations. 
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INTRODUCTION: 

 Odontogenic tumors (OTs) are uncommon lesions 
that are unique to the gnathic bones. They are 
accounted for < 1% of all oral tumors.1, 2  From a 
biological point of view, the majority of these lesions 
are benign neoplasms and some exhibit malignant 
behavior with metastatic capacity, while the rest 
represent as hamartomas lesions.1  
 Odontogenic tumors can be originated either from the 
odontogenic epithelium such as dental lamina, 
reduced enamel epithelium, rests of Serres or rests of 
Malassez, or from odontogenic mesenchymal tissues 
such as dental follicle, dental papilla, pulp or 
periodontal ligament, or from both.3  Several 
classification schemes based on the origin of the tumor 
have been devised.4 The first histological typing of OTs 
"histological typing of OTs" was published by the 

World Health Organization (WHO) in 1971 and was 
reviewed and updated in 1992 and 2005.5  
 In 2017, the WHO updated the classification to 
reclassifiy the "keratocystic odontogenic tumor" and 
"calcifying cystic odontogenic tumor" as odontogenic 
cysts. Furthermore, primordial odontogenic tumors 
were included as mixed tumor and cemento-ossifying 
fibroma as mesenchymal tumors. In addition, the 
fibro-odontoma was included as a benign variant of 
the odontoma.6  Recently, the 5th edition of the World 
Health Organization classification was available online 
(Table 1). The most important update was adding 
Adenoid ameloblastoma as a new entity to the 
epithelial odontogenic neoplasms.7    
 Retrospective studies have been conducted around 
the world that reported variable geographic 
distribution.  These variations are attributed to the 
high cultural and genetic diversity.8, 9  Knowledge of 
the clinical presentation of OTs and their epidemiology 
are necessary to understand the characteristics and 
behaviour of these lesions and can be valuable in 
developing a clinical differential diagnosis.6, 10  
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This study aims to investigate the frequency and 
distribution of histologically diagnosed odontogenic 
tumors at the department of oral pathology in 
Benghazi, and compare data with the literatures. 

 
 

 

Table 1: 2022 WHO classification of odontogenic tumors 

 

Benign epithelial odontogenic tumors Benign mesenchymal odontogenic tumors 

Adenomatoid odontogenic tumor 

Squamous odontogenic tumor 

Calcifying epithelial odontogenic tumor 

Ameloblastoma, unicystic 

Ameloblastoma, extraosseous/peripheral 

Ameloblastoma, conventional 

Adenoid ameloblastoma 

Metastasizing ameloblastoma 

Odontogenic fibroma 

Cementoblastoma 

Cemento-ossifying fibroma 

Odontogenic myxoma 

 

Benign mixed epithelial & mesenchymal                         Malignant odontogenic tumors 

odontogenic tumors 

Odontoma 

Primordial odontogenic tumor 

Ameloblastic fibroma 

Dentinogenic ghost cell tumor 

Sclerosing odontogenic carcinoma 

Ameloblastic carcinoma 

Clear cell odontogenic carcinoma 

Ghost cell odontogenic carcinoma 

Primary intraosseous carcinoma, NOS 

Odontogenic carcinosarcoma 

Odontogenic sarcomas 

 

METHODS: 

 The archival records of the oral pathology 
department- University of Benghazi were revised 
retrospectively from January 1990 to December 2018. 
A total of 106 cases were diagnosed as OTs during this 
period. The histopathological diagnosis was based on 
2022 WHO histopathologic classification.  
All collected cases were reviewed and analyzed for the 
demographic features including, age of patient, gender, 
tumor location, and histopathological type. This study 
was taken out with permission from the institutional 
authorities. Statistical analysis was carried out using 
SPSS. 

 
RESULTS: 

 A total of 106 OTs cases were diagnosed from 1990 to 
2018 which constituted 1.2 % of all registered 
biopsies (8995 diagnostic samples). Of the cases 103 
(97%) were benign OTs while only 3 cases were 
diagnosed as malignant OTs (Table 2).  
Ameloblastoma was the most frequently diagnosed 
odontogenic tumor 40 (37.7 %) followed by odontoma 
26 (24.5%) and adenomatod odontogenic tumors 10 
(9.4%). Male to female ratio of all registered OTs was 
1:1.12 (table2). 
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Table 2: Relative frequency and gender distribution of Odontogenic Tumors 1990-2018 

Diagnosis No. % Male 
No( % ) 

Female 
No( %) 

M: F 
Ratio 

AME 40 37.7 25 (62.5) 15 (37.5) 1.6:1 

AOT   10 9.4 4 (40) 6 (60)      1 : 1.5 

CEOT 5 4.7 2 (40 ) 3 (60)   1 : 1.5 

OD 
compound OD (12) 

complex OD (13) 
26 24.5    10 (38.5) 16 (61.5)  1 : 1.6 

OM 7 6.6 4 (57.1) 3 (42.9)   1.3 : 1 

OF 4 3.8 2 (50) 2 (50) 1 : 1 

CB 1       0.9      - 1 (100) 0 : 1 

AF 2 1.9 2 (100)    - 1 : 0 

COF 8 7.5      - 8 (100) 1 : 0 

AC 3 2.8     1 2 1:2 

Total 106 100 50 (47.2% ) 56 (52.8% ) 1:1.12 

AME=Ameloblastoma, AOT=Adenomatoid odontogenic tumor, CEOT=Calcifying epithelial odontogenic 

tumor, OD=Odontoma, OM= Odontogenic myxoma, OF= Odontogenic fibroma, CB=Cementoblastoma, 

AF=Ameloblastic fibroma, COF= Cemento-ossfiying-fibroma, AC=Ameloblastic carcinoma. 

 
 
 
 
The peak incidence of OTs was in the third decade. 
Patient age ranged widely between 5 -75 with a mean 
age of 26.51 years. Age was not reported in two cases. 
(table 3) 
 Of a total of 106 lesions in our series, the location was 
reported in 103 cases. The mandible showed the 
highest prevalence with overall 66 cases (64%) while 
35 cases of OTs (34%) were identified in the maxilla 
(Mandible: maxilla ratio was 1.9:1). Only two cases 
(1.9%) were found peripherally in the gingiva. (table 
4). 
 According to ameloblastoma, unicystic type 
comprised 21 cases (53.8%), multicystic variant were 

17 (43.6%), with only one case (2.6 %) of peripheral 
ameloblastoma. The histological pattern of one case 
was not specified (Figure 1). Male to female ratio was 
1.6:1 and the mean age of occurrence was (30.88) 
(Tables 2- 3).  Regarding the site, the posterior 
mandible was the most affected site (71.4%) (Figure 
2). Regarding odontoma (26 cases), 13 cases were 
diagnosed as complex odontoma and 12 cases were 
identified as compound odontoma. Male to female 
ratio was (1:1.6) with the mean age of 17.56 years. 
The percentage of occurrence in the mandible and 
maxilla were (60%), (40%) respectively (tables 2-3 
and4) 
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Table 3: Age group distribution of Odontogenic tumors by life decade 

Diagnosis 
Age 

Range 

Mean Age 

(SD) 
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 

AME (40) 13-75 30.88± 13.48 - 8 12 11 6 1 1 1 

AOT (10) 10-30 17.9± 6.19 - 7 3 - - - - - 

CEOT(5) 5-70 45± 27.99 1 - - - - 2 - 1 

OD (26) 9-40 17.56±7.67 2 15 7 - 1 - - - 

OM (7) 11-55 24.57±14.89 - 4 1 1 - 1 - - 

OF (4) 20-56 35.5±15.17 - - 1 2 - 1 - - 

CB (1) 00 00 - - - 1       -       - - - 

AF (2) 6-15 10.50±6.36 1 1 - - - - - - 

COF (8) 9-60 32.5±16.16 1 - 2 3 - 1 1 - 

AC (3) 22-50 31.67±15.89 - - 2 - - 1  - 

Total (106) 5-75 26.65±14.53 5 35 28 18 7 7 2 2 

 

 

Table 4: Site distribution of Odontogenic tumors 1990-2018 

tumor type 
Mandible 

No, % 

Maxilla 

No, % 

Gingiva 

No, % 

AME (39) 34 (87.2 %) 4(10.3% ) 1(2.6%) 

AOT (10) 1(10%) 9(90%) - 

CEOT (4) - 4(100%) - 

OD (25) 15(60%) 10(40%) - 

OM (7) 4(57.1%) 3 (42.9%) - 

OF (4) 1(25%) 2(50%) 1(25%) 

CB (1) 1(100%) - - 

COF (8) 6(75%) 2(25%) - 

AF (2) 1(50%) 1(50%) - 

AC (3) 3(100%) - - 

Total (103) 66 (64%) 35 (34%) 2 (1.9%) 
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Figure (1): the frequency of histological types of ameloblastoma with gender predominance 

 

 

 

 Figure (2): distribution of anatomical sites of ameloblastoma in the jaws 

  

DISCUSSION: 

 Odontogenic tumors are relatively uncommon lesions 
with diverse clinical and histopathological features 
that are derived from tooth forming tissue.11, 12  This 
study was done in Benghazi University to document 
the prevalence of odontogenic tumors. 
The relative frequency of OTs in our sample was 1.2% 
of the total biopsied specimens recorded in Oral 
Pathology Department in Dental faculty of Benghazi 
University in a period between 1990 to 2018. This low 

frequency is similar to those reported in other 
studies.1, 13-17  while higher incidence was conducted 
by some researchers.11, 18-21  
This data confirms that benign tumors are the most 
frequently seen (97%) while malignant OTs 
representing only (3%) that in agreement with the 
previous literatures.6, 8, 15, 22-25  
We have observed predominance of OTs in female 
(52.8%) more than male (47.2%) with male: female 
ratio 1:1.12 that are corroborating in other studies.6, 9, 
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11, 14, 26, 27  However, the male predilection conducted 
by other researchers.11, 18, 28, 29  
The peak incidence of OTs was in the third decades 
with the mean age of 26.51 years. This result was 
similar to that found in the other literatures.11, 16, 18, 21, 

27, 30-33 Less mean age less than a decade was shown by 
some authors.23, 25  A remarkable preference for 
mandible was documented (64%) which concurs with 
other papers. 1, 6, 9, 11, 13, 15-19, 34  
 Ameloblastoma was by far the most frequent tumor in 
this data with percentage (37.7%). This is 
concordance with many studies.6, 11, 13, 19, 26, 35  The 
second most common tumor was odontoma (24.5%) 
and this was similar to a result reported by silva et.al. 6  
However, this differ from the previous papers which 
considered  Amloblastoma and odontogenic 
Keratocyst were more frequent.1, 5, 21, 28, 32, 36, 37  The 
explanation for this marked variations was the WHO 
2005 classification which classified OKC as 
Odontogenic tumors.   
 Of all ameloblastoma cases, 53.8% were unicystic 
type, 43.6% were multicystic variant while the 
peripheral ameloblastoma only constituted 2.6%. 
these results are similar to a study done by  Filipe, et 
al.14 Most studies showed that multicystic type was the 
most frequent type. 1, 6, 18, 26, 38  
  Ameloblastoma was more common in mandible 
(87.2%) than maxilla (10.3%). This result was in 
agreement with previous studies.8, 21, 26, 33, 39  The peak 
incidence of ameloblastoma  was 30.88  which is 
consistent with other studies.40, 41 The occurrence of 
tumors in a younger age group was observed in other 
reports. 9, 11, 15, 16, 21, 32  In this research, ameloblastoma 
was shown male predilection (62.5%) compared with 
female ( 37.5%) in support of recent studies.1, 9, 11, 15, 18, 

32  
 Regarding odontoma, the peak of incidence was in the 
second decade that seems similar to previous 
reports.15, 21, 33  Moreover, similar male to female ratio 
(1:1.6) was documented by chrysomali et.al.1  Some 
studies reported equal distribution in the mandible 
and maxilla.1, 33  However, in this sample higher 
percentage was noticed in the mandible. 
 AOT represented the third most common tumor in 
our data (9.4%), similar percentage was pointed out 
by the literature taken out in India.42  while slightly 
lower percentage reported by sharma et. Al.43  
 In 2017, WHO classification recognized COF as 
odontogenic tumor 6  that was the cause of missing 
data about it in the most previous studies. In our data, 
8 cases were reported (7.5%) representing the forth 
common odontogenic tumor.  
 The odontogenic myxoma was reported as the third 
most common tumor by de Medeiros et.al.6  and the 
second one in other publications 11, 25, 31 . However, in 

our sample it represented the fifth common tumor 
(6.6%).   
 In this sample, 5 and 4 cases were reported as CEOT 
and odontogenic fibroma respectively. the less 
frequent tumors were ameloblastic carcinoma (3 
cases), ameloblastic fibroma (2 cases) and 
cementoblastoma (one case). 
 

CONCLUSION: 

 With the comparison with previous study, we found 
some variations in the profile of incidence and 
prevalence of the OTs and this due to different 
changes and updates among WHO classification. 
Moreover, the geographic variations and study design 
also play a crucial role in the epidemiology.  The 
present study reflects not only the differences in the 
distribution of OTs but also similarities among the 
previous population samples assessed around the 
world. 
 To sum up, our data documented the odontogenic 
cases in Benghazi and was compared with previous 
literatures. Epidemiological studies are important 
because they allow to know more precisely the 
occurrence of these lesions in the diverse population, 
which help to identify the groups at risk with a view of 
the most common clinical features related to them.    
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Multiple keratoacanthoma Involving Lower Lip: Case Report and literature review 
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ABSTRACT: 

Keratoacanthoma (KA) is a benign epithelial proliferative lesion which frequently occurs on the sun exposed areas of 

the skin. KA originates within the pilosebaceous apparatus of the skin, may be solitary or multiple and character by 

spontaneous resolution. Keratoacanthoma is believed to have a good prognosis despite its clinical and histological 

resemblance to well differentiated squamous cell carcinoma (SCC). The aim of this paper is to briefly review and 

discuss the literature about multiple keratoacanthoma involving the lower lip in a 67-year-old male. 
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INTRODUCTION: 

 Keratoacanthomas (KA) are common cutaneous skin 

tumors originating from the hair follicles.1 The lesions 

present typically as crateriform tumors and are more 

frequent in men.2 Unlike squamous cell carcinoma 

(SCC), KA is a benign and regress spontaneously.3 

The lesion occurs frequently on the sun exposed areas 

of face, neck, forearms that is predominantly found 

more in elder male individuals.4,5 Etiology of KA still 

remains obscure; however actinic rays, HPV, trauma, 

genetic factors and immunocompromised status have 

been implicated.2,4,6 

Clinically, KA may appear as a sporadic solitary lesion 

or as multiple lesions. Peak incidence 

occurs between the ages of 50 and 69 years, although 

the tumors have been reported in patients of all ages. 

Both sexes are about equally affected, although there 

is a slight predilection for males. Keratoacanthomas 

mainly develop on the face (lower lip, cheek, nose, and 

eyelid), neck, and hands. It appears as firm, roundish, 

skin-colored or reddish papules that rapidly progress 

to dome-shaped nodules with a smooth shiny surface 

and a central crateriform ulceration or keratin plug 

that may project like a horn. 

The clinical course of KA is an unusual one as it is a 

self-limiting lesion and undergoes spontaneous 

regression. It appears as an exophytic mass that 

exhibits rapid Growth over a few weeks to months. It 

develops in three phases: proliferative, mature, and 

involution. Rapid 

growth occurs in the first stage.7,8 The second stage is 

characterized by stabilization and a regression of the 

tumor is observed in the third stage, leaving a scar 

with an area of depression.8 

  Histopathological features reveal a close resemblance 

to well-differentiated squamous cell carcinoma. 

Complete excision with a safety margin is the ideal 

treatment for KA. 
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CASE REPORT 

A male patient aged 67 years was referred to oral 

diagnosis clinic at the department of oral pathology, 

oral medicine, diagnosis and radiology, faculty of 

dentistry, university of Benghazi for evaluation of an 

exophytic growth on the lower lip with one year 

duration. There was no associated history of previous 

local trauma. Patient is nonsmoker, medical history 

revealed diabetes mellitus on metformin tablets. Facial 

examination revealed well-demarcated multiple 

sessile exophytic nodular growth located at the 

junction of vermilion border and the mucosa of lower 

lip with brownish and blackish coloration. The lesions 

measured approximately 1.0 cm in its greatest 

diameter. The lesions were non-tender, firm with no 

discharge. Palpation of neck did not disclose any 

suspicious lymph nodes. The boundaries of the 

reported lesions were indurated. 

An initial differential diagnosis of squamous cell 

carcinoma or keratoacanthoma. An incisional biopsy 

was performed under local anesthesia and the 

specimen was examined histopathologic- ally. 

The histopathologic examination revealed a tumor 

made of neoplastic epithelial proliferation. The 

epithelial cells look benign and mature in general 

although some areas exhibited dyskeratotic changes. 

The underlying connective tissue is sharply demarked 

from the neoplastic epithelium and revealed mild 

chronic inflammatory cell infiltrate (Fig.2). At the 

periphery, basal cell nuclear hyperchromatism, 

conspicuous nucleoli, and cellular pleomorphism 

(Fig.3) were evident in the tissue sections.   

The correlation among the history, clinical picture, and 

histopathological findings strongly suggested 

keratoacanthoma. 

 

 

 

 

 

 

 

 
 

Fig. 1. Clinical photograph showing giant keratoacanthoma at time of presentation. 
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Fig. 2.  Photomicrograph of histopathological features of keratoacanthoma showing a neoplastic epithelial 

proliferation with an evident epithelial lip, keratin-filled crater and stroma infiltrated with chronic inflammatory cell 

infiltrate. (Hematoxylin and eosin, x-400) 

 

 

 
 

Fig. 3. Photomicrograph of keratoacanthoma showing epithelial dyskeratosis, basal cell nuclear hyperchromatism, 

conspicuous nucleoli, and cellular pleomorphism. (Hematoxylin and 

eosin, x.400). 

DISCUSSION: 

 The first description of the ‘crateriform ulcer of the 

face was given by Jonathan Hutchinson in 1889,9 and 

since then many different synonyms like molluscum 

sebaceum, self-healing-epithelioma and 

keratocarcinoma have been used. In the 1940’s, 

Freudenthal proposed the name keratoacanthoma 

(KA) to distinguish these lesions from squamous cell 

carcinomas.10,11 

Most keratoacanthomas occur on sun-exposed areas. 

The face, neck, and dorsum of the upper extremities 

are common sites, while truncal lesions are rare. The 

lesions are usually solitary but can be multiple, 

typically are solitary beginning as firm, roundish, skin-

colored or reddish papules that rapidly progress to 

dome-shaped nodules with a smooth shiny surface 

and central crateriform ulceration or keratin plug that 

may project like a horn. 

The exact etiology of keratoacanthoma is unknown. 

Exposure to ultraviolet light is the primary cause, 

however, several precipitating factors have been 

implicated are immune-compromised or immune-

suppressed patients,12 chemical carcinogens (tar, 

mineral oil, and cigarette smoking),13 trauma (body 

peel, carbon dioxide laser ablation),14 surgical scar 

human,  

genetic factors, papilloma virus (HPV specifically types 

9, 11, 13, 16, 18, 24, 25, 33, 37, and 57). 15,16 Recently, 

the association of keratoacanthoma with tattoos has 

been reported.17,18 

The clinical course of KA is usually typical of the 

lesion. Can be explained in three distinct clinical 

stages, which initiates as a ‘proliferative stage’ 

followed by a ‘mature stage’ and finally an ‘involution 

stage', It begins as nodule grows rapidly in size over a 

period of 4-5 weeks, remains static for another 4-8 
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weeks before undergoing spontaneous involution with 

the expulsion of keratin and complete resolution 

observed in the next 6-8 weeks period of time,18 

leaving a scar with an area of depression.  

The time course from origin to spontaneous involution 

takes about 4 to 6 months, leaving scar. However, 

some keratoacanthomas do not fit this pattern, and 

may be persist for a year or more before undergoing 

spontaneous resolution.19 As in our case the lesion 

persisted for almost one year  

Although the KA usually appears as a solitary lesion, 

multiple tumors may be found and may be associated 

with various syndromes like Muir-Torre, xeroderma 

pigmentosum and nevus 

sebaceous of Jadassohn.18 Other multiple lesion 

variants have also been described such as Ferguson 

Smith type and eruptive Przyborski type.20 

The distinction between keratoacanthoma and 

squamous cell carcinoma has been a matter of 

discussion since the first descriptions of this 

condition.21 Histopathological examination remains 

the gold standard for the distinction of squamous cell 

carcinoma and keratoacanthoma.22,23 

Cribier et al 24 analyzed a large series of squamous cell 

carcinoma and keratoacanthoma to determine the 

reliability of common histopathological criteria that 

have been proposed as distinctive markers between 

these lesions. They showed that only 5 of 14 criteria 

are of a certain value in differentiating squamous cell 

carcinoma from keratoacanthoma. These criteria are: 

sharp outline between stroma and proliferation; 

epithelial lip; ulceration; pleomorphism or anaplasia; 

and mitoses. Keratoacanthomas typically progress 

through three clinical stages: a rapidly proliferating 

stage, a stable mature stage, and then a stage of 

involution. The entire process occurs from 4 to 9 

months and may heal with a scar.18 

 

Treatment: 

KA generally heals spontaneously and leaves a scar. 

However, its rapid growth causes tissue destruction. 

Thus, the treatment of choice is complete surgical 

excision. 25 Other methods have been described such 

as the use of cryotherapy, electro-dissection and 

curettage, radiotherapy, CO2 laser surgery, intra-

tumor or topical treatment with 5-fluoracil, 

corticosteroid, and methotrexate.26 

 

CONCLUSIONS: 

Keratoacanthoma is a benign of epithelial origin 

character a fast-growing lesion which regresses and 

confines spontaneously. It is character with unique 

clinical features but unfortunately makes it very 

similar to squamous cell carcinoma. A detailed study 

of histopathological features still remains the most 

recommended diagnostic feature. 
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ABSTRACT: 

Background:- Respect for the privacy of patients and the confidentiality of their information, personal data is a 
fundamental principle of patient rights. All healthcare providers, especially physicians and nurses play a crucial role as 
guardians of patient safety and rights  therefore this study aimed to assess the knowledge and awareness of patients’ 
rights among nurses at the Benghazi Medical Center.  
Methods: A cross-sectional descriptive study was conducted with 184 nurses at the gynecology  and obstetrics 
department of the Benghazi Medical Center, using a self-administrated questionnaire. The questionnaire consisted of 
three parts: personal characteristics, and the knowledge towards privacy part (21 statements), and confidentiality (11 
statements). Data analysis was carried out using SPSS version 23. Descriptive statistics (frequencies, percentages, 
means, and standard deviations) were used to describe the knowledge of privacy and confidentiality among nurses. A 
relation test was used to measure the association between privacy and confidentiality with personal data. Also, 
statistical significance was set at a P- value of <0.05. 
Results: 67.9% of the nurses reported that they had experienced patient rights. The knowledge about privacy  among 
nurses in the target hospital was high, and the most common knowledge was: during the examination, treatment, and 
care, all healthcare professionals should be careful about the protection of patient privacy (91.8%) and nursing care to 
protect privacy in the work environment (91.3%). Concerning confidentality, nurses had a high level of knowledge in 
general, and the highest level of knowledge was in the statement ‘patients must get all kind of health service in an 
environment that is suitable for confidentiality’.  The result found there was no association between personal 
characteristics and privacy and confidentiality.  
Conclusion:- It was concluded that nurses commonly encounter patient rights issues in their workplace. However, 
the majority of the nurses who participated in the study had a very good level of knowledge about privacy and 
confidentiality. Age, educational level or length of working experience was insignificantly associated with the level of 
knowledge of privacy and confidentiality. 
  
Keywords: patient privacy, Confidentiality, Nurses' awareness, cross-sectional study.  

 

 
INTRODUCTION:- 
The concept of patient rights has been considered a 
component of the human rights concept since the 
Universal Declaration of Human Rights was 
adopted.1,2Respect for the privacy of patients and the 
confidentiality of their information, personal data and 
medical records (diagnosis, examinations, tests, x-rays 
and reports) is a fundamental principle of patient 

rights. All healthcare providers, especially physicians 
and nurses play a crucial role as guardians of patient 
safety and rights.3,4 One of the most significant issues 
to consider in nursing is the secrecy of the patient's 
data to maintain the patient's rights, because those 
nurses are responsible for patient care 24 hours a day 
, and they have a greater role in observing patient 
care.5 
In a healthcare setting, privacy means the need for 
patients to keep their emotions, thoughts, and physical 
interactions private and to limit intrusion into matters 
that only affect their physical and psychological well-
being.6 While confidentiality is defined as information 
or data about patients that is not disclosed, consent is 
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required for disclosure.7 Confidentiality of personal 
information and privacy is vital for establishing and 
maintaining an effective and respectful clinical 
relationship. The right to these concepts constitutes a 
social merit as it encourages the explicit discussion of 
health-related problems between health staff and 
patients.8 The results of some studies showed the 
patient’s rights charter differs from one country to 
another8, 9 but there are main principles agreed upon 
the patient has the right to privacy and secrecy of 
information and socio-medical data. However,  the 
majority of the patients state that their rights are not 
respected in practice.10 Furthermore, previous 
qualitative research has shown that many patients are 
unwilling to give away some of the personal 
information needed for their treatment. They may 
even provide inaccurate or incomplete information 
about their medical history because they believe 
healthcare providers may disclose this information to 
unauthorized third parties.11 In recent years, the 
nursing literature reflects a growing concern for 
patient rights, with particular emphasis on privacy, the 
protection of patient data and the nurse's role as an 
advocate for patients.12 Besides, it was observed that 
studies were mostly concentrated on the level of 
knowledge of medical staff members and hospital 
patients regarding patient rights.13.14 However, the 
principles of confidentiality and privacy are often 
neglected during patient care in developing countries.  
According to the literature reviewed, few studies 
regarding patient privacy and confidentiality were 
conducted in Libya and there was less attention on 
health professionals’ attitudes towards patients' 
rights. Therefore, the present study aimed to identify 
the awareness and the knowledge of nurses towards 
patient privacy and confidentiality at the Benghazi 
Medical Centre (BMC). Furthermore, to determine 
whether there is a relationship between nurses' 
knowledge of privacy and confidentiality and nurses' 
socio-demographic characteristics (age, education 
level and years of experience) 

MATERIAL AND METHODS: 
 
Research Design and Study Setting: This was a 
descriptive cross-sectional study. It was conducted in 
the department of  the Gynecology and  Obstetric  in a 
tertiary care teaching hospital (the Medical Benghazi 
Center, BMC) to determine nurses' awareness and 
knowledge towards the right to privacy and 
confidentiality of patients. The BMC is one of the 
largest general hospitals offering free services to the 
community in Benghazi city, and it is the biggest 
hospital with multi-specialty departments in this 
district. 

Study Population: All the Nursing staff working in the 
Gynaecology and obstetrics  department at the time of 
this study were included, nurses in other departments 
were excluded. Specific areas of the district were 
selected for the research due to time constraints and 
convenient accessibility. 
Sample size: A total of (184) nurses were purposively 
selected for this study. Nursing staff were selected for 
inclusion in this study based on involvement with 
patients and who frequently handle patients’ health 
records. Exclusion criteria were nurses who worked in 
the hospital for less than 3 months, and radiologists, 
pathologists and other non-direct patient care 
specialists. Besides nurses who did not give consent to 
participate in the study. 
Data Collection: Data was collected from January 
2022 to the end of February 2022 
using a self-administered questionnaire designed by 
the researchers based on the previously published 
study.15The questionnaire was divided into three 
different parts. The first part included the descriptive 
characteristics of the participants. The second part 
includes questions about the patient’s rights 
experience with “yes” and “no” answer options for the 
first and second  questions and source of hearing 
about patients’ bill of rights,  the third part includes a 
privacy and confidentiality related clause consisting of 
33 Likert-type style items with options “strongly agree 
& agree”, “strongly disagree & disagree” and I do not 
know”. 
Pilot study:- To determine the effectiveness of the 
research tool, a pilot study was carried out on 
approximately ten nurses to assess the clarity of the 
statements in the questionnaire and to estimate the 
time required for completing it. The results of this 
pilot study helped to set the study in its final 
application form. 
Validity and reliability:- The questionnaire was used 
previously study and proved that it was valid and 
reliable. However, a pilot study was carried out and 
the questionnaire was given to ten Public Health 
Faculty members of the University of Benghazi after 
collecting the comments, slight comments were 
applied. The reliability of the tool was tested using 
Cronbach’s alpha to calculate the overall internal 
consistency for the item scale of the knowledge of 
nurses on privacy and confidentiality, and the 
coefficient was 0.73 for the privacy scale 0.82 for the 
confidentiality scale. 

Statistical Analysis: Statistical analysis was carried 
out using the Statistical Package for Social Sciences 
(SPSS) version 23. Descriptive statistics (frequencies, 
percentages, means, and standard deviations) were 
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67.9

32.1

Yes No

52.747.3

Yes No

used to describe the awareness of patients’ rights 
among nurses. 

RESULTS: 
Results from table 1 above show the demographic 

information of the study sample. The majority of 

participants 57.1% (n=105) graduated from nursing 

school. Approximately half of the participants were 

married and 28.3. % (n=52) were from the age group 

(27 – 33), and 58.2% (n = 107) of them did not have a 

child. About 29.3% (n=54) of participants had 

experience of more than sixteen years while only 

27.2% (n=50) had experience from 1 to 5 years. 13.6% 

(n=25) of participants had from 2 to 4 shifts in a week, 

however, more than half of nurses 57.1% (n=105) had 

no shifts in their work. 

 
 
Table (1): Socio-demographic and professional details 

of the nurses participated in the study (n=184) 

 

 

Inquiries about the experience with patients' 
rights:- 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) shows the distribution of the sample based 

on experience with patient rights. It was detected that 

most of the nurses 67.9% had received an education 

concerning patient rights while 32.1% of participants 

didn’t have any type of education related to patient 

rights 

 

 

        
 

 

 

 

 

 

 

 

Figure (2) nurses faced problems concerning patients’ 

rights. Approximately 52.7% mentioned that they had 

experienced a problem regarding patient rights 

however, around 47.3% of nurses did not face any 

problems 

 

 

Variable Frequency % 

Graduated 
from 

Professional 
health high school  

(2 years) 

49 26.6% 

Nursing school (4 
years) 

105 57.1% 

Post graduate and 
above 

30 16.3% 

Marital 
status 

Married 91 49.5% 

Single 83 45.1% 

Divorced 4 2.2% 

Widowed 6 3.2% 

Number of 
children 

None 107 58.2% 

   

1 12 6.5% 

2 21 11.4% 

2 and more 44 23.9% 

Age group 

20-26 50 27.2% 

27-33 52 28.3% 

34-40 39 21.2% 

41 or more 43 23.4% 

Length of 
experience 

3-9 m 17 9.2% 

1-5y 50 27.2% 

6-10y 33 17.9% 

11-15y 30 16.3% 

16 and over 54 29.3% 

How many 
night shifts 

do you 
have in a 

week 

None 105 57.1% 

1 10 5.4% 

2 25 13.6% 

3 19 10.3% 

4   four 25 13.6% 

Total 184 100.0% 
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 Source of hearing about patients’ rights among the 
participants  
Figure 3 shows that among those who have heard 
about patient rights, 46.7% gained their information 
from the hospital and 16% of participants had 

information from the book, whereas 9.8% gained the 
information from the Internet and 7.6% of nurses 
heard about patient’s right from TV, Brochure and 
Institute. 

 

  
Figure(3) Source of hearing about patients’ rights among the participants (n =184) 

 

                                         Table (2): The knowledge  and awareness of patient privacy among nurses(n= 184) 

16.8

7.6

9.8

46.7

7.6

3.8

7.6

01020304050

Book

Television

Internet

Hospital

Brochure

Seminar

Institute

Item Mean (SD) 

Protecting privacy and observing this in the work environment are 
important for me 

4.429±.820 

I approach with due care to protect privacy in the work environment 4.331±.749 

I pay attention that in the work environment, patients ‘personal data are not 
overheard by people other than healthcare professionals. 

4.190±1.014 

I pay attention that in the work environment, patients ‘personal data are not 
overheard by people other than healthcare professionals. 

4.190±1.014 

I feel uncomfortable when I hear a conversation related to patient’s status 3.880 ±1.079 

Patient’s trust in the doctor/nurse is harmed when they share information 
about the patient’s private life, with other people 

3.777±1.288 

it is important that the patient’s body is not seen by other patients and 
professionals during the treatment 

4.157±1.146 

I feel uncomfortable when patient’s body or certain parts of his/her body 
are seen  

3.831 ±1.267 

During the physical treatment, parts of the body other than the treated part 
should be covered or concealed with proper clothes. 

4.402±0.906 

During the examination, treatment and care, all healthcare professionals 
should be careful about the protection of patient privacy 

4.478±.809 

Mortality does not legitimize breach of privacy 3.956±1.249 
Right to privacy is a right with a legal aspect 4.135±0 .922 
Privacy is related to the human rights 4.326 ±0.850 
Protection of privacy ensures balance in the interpersonal relation 4.331±0.877 

During the transfer of patients within the hospital, his/her privacy should 
not be breached 

4.385±0.815 
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Table(3): the knowledge  and awareness of patient 
confidentiality among nurses 

 

 

It was ascertained that most of nurses marked “agree” 

to most items. Nurses have the highest mean score 

with 4.489 ± 0.809 for the item” Relation between the 

healthcare personnel and the patient is based on 

trust”. Also, participants had a high score mean of 4.42 

± 0.820 for the item “duringthe examination, 

treatment and care, all healthcare professionals should 

be careful about the protection of patient privacy”. 

while nurses had a lower score mean of 3.77±1.288 for 

the item “Patient’s trust in the nurse is harmed when 

they share information about the patient’s private life, 

with other people”. The lowest mean score for nurses 

was for the item” I feel uncomfortable when I hear a 

conversation related to patient’s status” (3.880 ± 

1.079). 

 
Table (3) showed that The nurses have the highest 

mean score with 4.40 ± 0.77 for the item” Patients 

must get all kinds of health service in an environment 

that is suitable for confidentiality”, Additionally 

participants had a higher score mean about 4.38 

±0.751 for the item in “any medical intervention, 

patient's consent must be obtained and he/she should 

benefit from services within the frame of the consent”. 

While the lowest mean score 3.222 ± 1.433 for nurses 

was for the item “every relative has right to the health 

records of his dying patient”. 

 

Relationship between nurses' knowledge of 

patient privacy , confidentiality and demographic 

variables:-  

The results from this study showed that there was no 

relation between knowledge of privacy and 

Those not directly related with the patient’s treatment should not 
accompany the patient during the medical intervention 

4.391±0.861 

Paying attention to patient privacy enhances patient’s satisfaction. 4.271±0.970 

Relation between the healthcare personnel and the patient is based on trust. 4.489±0.809 

Treatment and care can never be a justification for the breach of privacy. 4.184±0.985 

Health care professional should not be disturbed when the patient cared is 
of different gender. 

4.076±1.032 

Protection of patient privacy is so important that it cannot be left to 
sensitivity of the healthcare professional about the issue 

4.201±0.951 

Healthcare personnel is obliged to protect patient privacy 
M=4.2092 
SD=5.1898 
STD error Mean=0.382 

4.407±0.824 
 

Item  Mean (SD) 

The patient should be informed of any 
attempt related to him/her. 

4.217±.927 

Patients may demand all kind of information 
related to their health status, verbally or in 
writing. 

4.168±.910 

 Patients must get all kind of health service in 
an environment that is suitable for 
confidentiality 

4.407±.7768 

In any medical intervention, patient's consent 
must be obtained and he/she should benefit 
from services within the frame of the consent. 

4.380±.751 

Every relative has right to the health records 
of his dying patient 

3.222± 1.43 

Patient’s request for his/her medical history 
can be obliged 

4.005± 1.02 

Patient’s consent is necessary before his 
health information is released to third party 
(ies) 

4.179 ± .98 

Staff can reveal the next of kin of a dead 
patient to his relatives for processing death 
certificate 

4.157±.99 

Application for patient’s folder for impersonal 
uses should be in writing to the director of 
health information services 

3.793± 1.27 

Patient’s condition may be discussed with 
other people than for treatment, learning and 
research purposes 

3.981±.09 

Services of an untrained interpreter is 
dangerous to confidentiality 
M=4.0410,  
SD =6051 ,   
STD. Error Mean= .04461 

 

3.929 ±1.14 
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demographic variables (age, education level, length of 

experience, age (p=0.181), education level  (p=0.655), 

and length of experience (P=0.725) Also, the finding 

indicated that there was not statistically significant 

relationship between variables (age, education level, 

length of experience) and knowledge of nurses toward 

patient  the confidentiality . 

 

DISCUSSION: 

Patient’s rights are one of the fundamental aspects of 

human rights and an essential component for attaining 

quality health care and optimal healthcare outcomes. 

Observing patients’ rights is the most important 

ethical issue in a hospital which should be considered. 

Since nurses are the majority of employees in hospitals 

and are responsible for providing direct patient care, 

they should pay more attention to their rights to 

maintain the quality of clinical services and ensure 

patient satisfaction with health services. Therefore, 

this study aimed to assess the knowledge and 

awareness of patients’ rights in terms of privacy and 

confidentiality among nurses working at the Benghazi 

Medical Center.  

The results of the current study indicated that more 

than two-thirds of nurses in the target hospital had 

acquired knowledge of patient rights from multiple 

sources. Most nurses learned about patient rights 

during their occupational lives then from books. Other 

sources of prior knowledge were the internet, TV, 

brochures, and institutes, and the least common 

source was seminars. This means that nurses did not 

receive sufficient education on patient rights during 

their study, which accounted for only 7.6% of hearing 

about patient rights at their institution. These results 

were consistent with a study conducted in Turkey, 

which found that most nurses did not receive 

education about important topics of patient rights and 

were aware of patient rights through sources outside 

of schoo.16 However, another study showed that the 

majority of healthcare professionals acquired 

knowledge of confidentiality while in school.17 

According to the present study findings, around half of 

nurses had problems related to patient rights. In a 

study by Utkualp et al. reported that around a third of 

nurses encountered a problem related to patient 

rights18 Similarly, another study in Turkey, nurses 

faced challenges concerning patient rights in their 

practice.16  

This study demonstrated that the majority of nurses 

had a high level of knowledge about privacy. This 

result could be attributed to the fact that hospital 

administration paid attention to patients and their 

rights, and nurses had information on matters related 

to patient rights and privacy. A study by O ztu rk  et al. 

(2020) showed that nurses working in the public 

hospitals in Trabzon respected patient privacy 

highly.19  This study’s finding was congruent with a 

study conducted in Colombo, Sri Lanka which reported 

that, level of nurses’ knowledge regarding the right to 

maintain privacy was remarkably high.20 On the same 

line, a study in Egypt reported that nurses recognized 

privacy as a human right and had the responsibility to 

protect patients’ privacy.21  

Higher levels of nurses’ knowledge about privacy were 

observed in all statements. The majority of the target 

nurses had a sufficient level of knowledge and paid 

attention to patient privacy during the examination, 

treatment and care which all healthcare professionals 

should be careful about protecting privacy, and the 

relationship between healthcare personnel and the 

patient is based on trust. Furthermore, nurses 

approach it with due care to protect privacy in the 

work environment, and it was important to protect 

privacy and observe in the workplace for nurses. 

Nurses were aware that privacy is a human right, and 

privacy must be maintained during physical treatment 

or transfer of patients within the hospital. However, 

around two third of participants know that patients’ 

trust in the doctor or nurse is harmed when they share 

information about the patient’s private life with other 

people. Concerning confidentiality, it was obvious that 

nurses in the targeted hospital had a high level of 

knowledge and awareness about it in general. This was 

supported by findings of previous studies that 

reported that health professionals had relatively good 

knowledge related to patient confidentiality22 Also, a 

study conducted in Saudi Arabia supported the 

findings of the current study.23 In congruence with this 

study findings,  a high awareness level of 

confidentiality was revealed among nurses, this could 

be because the nurses knowing their important role in 

protecting patient records and do not disclose their 

information.21 In addition, most of the nurses’ were 

aware of items such as getting patients all kind of 

health services in a suitable environment for 

confidentiality and knowing that patient consent must 
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be obtained and they should benefit from services 

within the frame of the consent, which had the highest 

awareness level regarding confidentiality. Nurses were 

aware that patient consent is essential before giving 

any information to third parties. This finding may be 

attributed to nurses who believed that consent is a 

legal requirement and that patients have the right to 

consent or refuse to share their information. A study in 

Korea indicated that patients legal rights are infringed 

on clinical practices, where around 20% of nurses 

provided information about a diagnosis or information 

about a patient to a third party without permission 

from the patient.24 Another previous study mentioned 

that it is essential for nurses to be careful when 

keeping patient information, as some of it can be 

sensitive and cause harm to patients if disclosed.25 

Conversely, the nurses' answers in the current study 

were varied as to whether relatives had the right to see 

and request health records of their dying patients. The 

present study highlights that no significant association 

was found between nurses’ knowledge of privacy and 

confidentiality with age, education level and years of 

experience. However, a study by Nejad et al. (2011) 

found that there was a direct and significant 

association between the level of knowledge and work 

experience.26 Another study conducted in Saudi Arabia 

to measure patient rights among nurses showed a 

significant relationship between older age, years of 

experience, and being a specialist nurse which could 

be attributed to gaining more experience will lead to 

increase knowledge, more respect and improve the 

nurse and patient interaction.27 A study by Tegegne et 

al. (2022) revealed that  the sex of health 

professionals, training in medical ethics, and the 

number of ethical dilemmas faced was all significantly 

related factors of health professional knowledge 

towards patients’ confidentiality.22 

Ethical considerations: Ethical approval was sought 

from the gynaecology and obstetrics department at the 

Medical Benghazi Center, BMC. Verbal Consent was 

obtained from each respondent after researchers 

explained to them the purpose of the study and their 

freedom to choose to participate in the study. The 

secrecy of the information is ensured by excluding any 

names, addresses or other personal data from the 

participants. 

The limitation: There are some limitations to this 

study, firstly, The findings of this study may not be 

generalizable because of the use of the convenience 

sampling method. Secondly, time and financial 

constraints, which could impact the 

representativeness of the sample. Finally, there was a 

possibility of information bias as the nurses might 

answer acceptably to the researchers, rather than the 

truth. 

Recommendation: This study recommended 

providing education for medical students during their 

graduate studies. Maintaining the confidentiality of 

patient information and not sharing the patient 

information with other healthcare workers in public 

places and regular training for health care 

professionals in all patients’ rights aspects. Further 

study was recommended to measure patient rights for 

all healthcare professionals and patients. 

 

CONCLUSION: 

It was concluded that nurses commonly encounter 

patient rights issues in their workplace. However, the 

majority of the nurses who participated in the study 

had a very good level of knowledge about privacy and 

confidentiality. Age, educational level or length of 

working experience was insignificantly associated 

with the level of knowledge of privacy and 

confidentiality. 
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ABSTRACT:  

Background: Denture cleaning is essential to prevent malodor, poor aesthetics and the accumulation of 
plaque/calculus with its deleterious effects on the mucosa. Moreover, denture and mucosal tissues of the 
edentulous mouth's hygiene, especially in the elderly are essential for overall health. Therefore, the present study 
was conducted to assess the denture hygiene knowledge and attitudes toward patient education in denture care 
among dentists in Benghazi, Libya.  
Materials & Methods: The present questionnaire survey was conducted on 180 dentists. A self-administrated 
questionnaire was designed to gather the socio-demographic characteristics, assess the denture hygiene 
knowledge, attitudes and practices among dental clinicians. The data was entered and analyzed using the 
Statistical Package for Social Science (SPSS Version 20 for Windows, SPSS Inc. Chicago, IL).  
Results: A total of 155 questionnaires had been returned to the researcher giving a response rate 86 %. The 
sample comprised of 74.8% of females and 25.2% of males. About 57.4% of participants were general dental 
practitioner. While 17.4% and 25.2% of them specialist (prosthodontics and non -prosthodontics). About 87.6% 
of dental general practitioner had aware about accumulation of oral biofilm on denture, but almost of them did 
not know that   the oral biofilm associated with denture stomatitis. While high rates of specialists (prosthodontics 
74.1% and non-prosthodontics 64.1%) had positive attitude in compared with general practitioner 48.3% (The 
difference was significant) about explaining denture hygiene instructions to old patients. All of prosthodontics 
gave patient's instruction regarding the denture cleansing methods at the time of denture delivery 64% of them 
used verbal medium for instruction delivery. 
Conclusion: Dental general practitioner had limited knowledge and attitudes toward patient education in denture 
care whereas specialists had sufficient denture hygiene knowledge, attitudes and practices toward patient 
education in denture care.  
 
Keywords: Denture hygiene, denture stomatitis, knowledge, attitude and practice. 

INTRODUCTION 
Over the past few decades, the life expectancy in 
both developed and developing countries has 
increased.1, 2 Aligned with this increase, the status of 
oral health of the old population also became of 
prime importance, as tooth loss in the elderly 
increases with age as does the contributing factors 

leading to it over time. As a result, the rates of 
complete loss of teeth are customarily the highest in 
the oldest age groups. Despite efforts  
made by dentists aimed at the conservation of teeth, 
patients still lose their teeth owing to tumors of the 
jaw, trauma, dental caries, and periodontal diseases.3 
Correspondingly, the number of elderly requiring 
dentures has also increased. Complete dentures 
constitute the most common treatment option for 
total teeth loss in the edentulous patient. Similarly, a 
removable partial denture is considered one of the 
most common replacements of teeth for partial 
tooth loss.2 ,4-6  
Dentures and mucosal tissues of the edentulous 
mouth's hygiene, especially in the elderly, are 
essential for overall health.7 As well as, general 
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health of elderly gives insight into their quality of 
life.8 Moreover, denture care minimizes poor 
denture aesthetics and staining, malodor, and 
plaque/calculus accumulation with deleterious 
effects on the mucosa.7 Unfortunately, studies show 
that many patients prefer to use unclean dentures 
instead of keeping their dentures clean. This may be 
a result of the negligence of clinicians in reinforcing 
the methods of denture hygiene and recalling their 
denture patients.  For patients who wear dentures 
cleaning is recognized as an important part of oral 
hygiene as they predispose denture wearers to 
denture stomatitis. In other words, unclean dentures 
lead to unwanted effects both on the oral mucosal 
and on the denture itself.9 

Ideally, products for denture care should be 
fungicidal and bactericidal, inexpensive, nontoxic to 
the patient, and effective for the removal of 
organic/inorganic stains and deposits. Several 
studies have reported different methods employed 
by patients to clean dentures.10, 11 These methods 
range from the simplest method such as brushing 
with toothpaste and water to the complex method 
including the use of tablets and chemical solutions. 
Given that the most common way for complete 
dentures cleansing is brushing, for a better outcome, 
the utilization of specific cleansers and brushes is of 
paramount importance.10 
Denture wearers and dentists should realize that 
plaque accumulation on dentures hurts the oral 
mucosa and general health. Hence, it is the patient's 
responsibility to maintain oral hygiene. However, 
denture patients in comparison to dentists, pay less 
attention to the importance of plaque control. The 
dentist must instruct and motivate the patient and 
provide the methods and means for plaque control.12 
This study aimed to assess denture hygiene 
knowledge, attitudes, and practice toward patient 
education in denture care among dental 
practitioners and dental specialists in Benghazi, 
Libya. 
 
METHODOLOGY: 

A descriptive, cross-sectional study was conducted 
on dentists who work in public and private clinics in 
Benghazi, Libya. In the current study, a self-
administration questionnaire was adapted from 
questionnaires used in previous published 
studies.7,11,12. A pilot study was conducted by 
administering the questionnaire to a random sample 

of 20 participants. Modifications were subsequently 
made based on their feedback to ensure the 
questionnaire's validity. The finalized questionnaire 
consisted of nineteen questions covered four major 
areas including socio-demographic data, the 
knowledge, attitude and practices of dentists toward 
patient education in denture care.  
The socio-demographic part consisted of five 
questions: age group, gender, work experience, and 
place of work, and five knowledge-related questions 
(plaque on denture bases, denture cleansing aids, 
etc.).  Each of these questions had three options to 
choose from Yes, No, and Do not know, as well as 
Five attitude-related questions, such as explaining 
denture hygiene instructions and a recall program 
for denture patients. The response options included 
a Likert scale of (strongly agree, agree, do not know, 
disagree, and strongly disagree). Finally, four 
practice advice questions (patient instruction and 
medium used for instruction, etc.). Before beginning 
the study, ethical approval was obtained from the 
ethical committee in the dental college with 
approval number 151.  One hundred – fifty five 
dentists agree to participate in this study after 
sending an e-mail and explaining the purpose of the 
research 
 Data collection extended over a period of three 
months during 2023. Finally, uncompleted 
questionnaires were excluded from this study and 
then data was entered into spreadsheets and 
analyzed using the Statistical Package for Social 
Science (SPSS Version 20 for Windows, SPSS Inc. 
Chicago, IL). Data analysis included descriptive 
statistics based on the percentage of answered 
questions. P value test was used for comparing data 
as appropriate. The level of significance was set at P 
value equal to or less than 0.5.  
 
RESULTS: 

We distributed 180 questionnaires among the 
dentists. A total of 155 questionnaires had been 
returned back to the researcher giving a response 
rate 86 %. The participates comprised of 74.8% of 
females and 25.2% of males.  66% of them were 1-5 
and over 10 years of experience in work. High 
percentage of this sample were general dental 
practitioner (57.4%). Whereas 17.4% and 25.2% 
were specialist prosthodontics and non- 
prosthodontics respectively. (Table 1, figure 1 and 
2).  
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Table 1: Socio-demographic characteristics 

` 
Frequency  Variables 

40.0 62 21 - 30 Age Group 

 
 

 

40.6 63 31 - 40 

14.8 23 41 - 50 

4.5 7 over 50 

25.2 39 male gender 

74.8 116 female 

42.6 66 1 - 5 Years of work experience 

14.8 23 6 - 10 

42.6 66 over 10 

57.4 89 
General Dental 
Practitioner 

Qualifications  

17.4 27 
Specialist 
(prosthodontics) 

25.2 39 
Specialist (not 
prosthodontics) 

49.7 77 Governmental Work Institution 

50.3 78 Private 

 

 

 

 

                                  Figure 1:                                                                                                Figure 2: 

Distribution of years of work experience                              Distribution of subjects according to qualification 

 

 

About 87.6% of general practitioner had aware 
about accumulation of oral biofilm on denture, but 
majority of them did not know associated with 
denture stomatitis. While 74.1% of specialists 
(Prosthodontics) gave correct answer regarding this 
question. The group of specialists in the 

prosthodontics had higher awareness (85%) about  
the placement of denture in hypochlorite cleansing 
solution for a longer period damage the dentures 
,while 59% and 74.2% were non prosthodontics and 
general practitioner (The difference was significant  
P  value < .005 ). (Table 2). 
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Table 2: Dentists knowledge towards denture hygiene instructions 

 

High rates of specialists (prosthodontics 74.1% and 
non-prosthodontics 64.1% )  had positive attitude in 
compared with general practitioner 48.3%  about 
explaining denture hygiene instructions to old 
patients (The difference was significant ). A well as, 
the questions regarding the recall program for 

complete denture patients, the specialists had the 
significance highest percentages. 59.3% of general 
practitioners and 56.3% of specialists were positive 
attitude with the fact that denture adhesives (if 
used) need not be cleaned completely and reapplied 
again daily. (Table 3). 

Table 3: Dentists attitude towards denture hygiene instructions 

P 

Value 

Specialist (not 
prosthodontics) 

(%) 

Specialist 
(prosthodontics) 

(%) 

General 
Practitioner 

(%) 

Variables 

0.034** 
14 (35.9) 
25 (64.1) 

7 (25.9) 
20 (74.1) 

46 (51.7) 
43 (48.3) 

Negative 
Positive 

Explaining denture 
hygiene instructions to  
old patients    

0.038** 
15 (38.5) 
24 (61.5) 

6 (22.2) 
21 (77.8) 

44 (49.4) 
45 (50.6) 

Negative 
Positive 

If not provide denture 
hygiene instructions, as 
the  patient  decline to 
follow  

0.003** 
6 (15.4) 

33 (84.6) 

4 (14.8) 
23 (85.2) 

36 (40.4) 
53 (59.6) 

Negative 
Positive 

A recall program for 
complete denture patients 
is not importance 

 

0.005** 
3 (7.7) 

36 (92.3) 

1 (3.7) 
26 (96.3) 

23 (25.8) 
66 (74.2) 

Negative 
Positive 

Patient education 
regarding the impact of 
denture hygiene on 
systemic health is not 
important 

 
18 (46.2) 
21 (53.8) 

11 (40.7) 
16 (59.3) 

39 (43.8) 
50 (56.2) 

Negative 
Positive 

If used denture adhesives 
do not need to clean 
completely and reapplied 
again daily 

P 

Value 

Specialist (not 
prosthodontics) 

(%) 

Specialist 
(prosthodontics) 

(%) 

General 
Practitioner 

(%) 

Variables 

0.115 
1 (2.6) 

38 (97.4) 

1 (3.7) 
26 (96.3) 

11 (12.4) 
78 (87.6) 

incorrect 
Correct 

dentures accumulate  
plaque/biofilms 

0.345 
5 (12.8) 

34 (87.2) 
7 (25.9) 

20 (74.1) 
75 (84.3) 
14  (15.7) 

incorrect 
Correct 

Association between oral 
biofilm and denture 
stomatitis 

0.100 
24 (61.5) 
15 (38.5) 

10 (37.0) 
17 (63.0) 

52 (58.4) 
37 (41.6) 

incorrect 
Correct 

advisable for regular 
toothpaste in  denture 
cleansing 

 

0.095 
 

14 (35.9) 
25 (64.1) 

10 (37.0) 
17 (63.0) 

48 (53.9) 
41 (46.1) 

incorrect 
Correct 

The cleaning of tissue 
bearing side on the denture  
effects on it's retention in 
the mouth 

0.0054** 
16 (41.0) 
23 (59.0) 

4 (14.8) 
23 (85.2) 

23 (25.8) 
66 (74.2) 

incorrect 
Correct 

The placement of denture in 
hypochlorite cleansing 
solution for a longer period 
damages the dentures 
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All of prosthodontics gave patient's instruction 
regarding the denture cleansing methods at the time 
of denture delivery. While 64% of this group   used 
verbal medium and just 3.7% of them used practical 
demonstration for instructions delivery.  All of 

specialists   educated patients about the relationship 
between denture hygiene and systemic health. 
While, 37 % of advice patient used brushing with 
water only to clean their denture. (Table 4). 

 

 

Table 4: Dentist practices towards denture hygiene instructions 

 

P 
Value - 

Specialist (not 
prosthodontics) 

 (%) 

Specialist 
(prosthodontics) 

(%) 

General 
Practitioner 

(%) 

 

0.369 
1 (2.6) 

38 (97.4) 

0 (0.0) 

27 (100.0) 

5 (5.6) 

84 (94.4) 

No 

Yes 

 Give patient's 
instruction regarding the 
denture cleansing 
methods at the time of 
denture delivery     

 

0.003** 
 

22 (56.4) 18 (66.7) 44 (49.4) Verbal kind of medium used for 
instructions delivery    6 (15.4) 8 (29.6) 9 (10.1) Written 

11 (28.2) 1 (3.7) 36 (40.4) 
Practical 
demo 

0.079 
7 (17.9) 

32 (82.1) 

0 (0.0) 

27 (100.0) 

12 (13.5) 

77 (86.5) 

No 
Yes 

  Patient's education  
about  the relationship 
between denture 
hygiene and systemic 
health    

 
 
 
 
 
 
 
 

0.009* 

2 (5.1) 1 (3.7) 8 (9.0) 

Immersion in 
alkaline per 
oxide 

The denture cleansing 
methods  is recommeded     

 

5 (12.8) 3 (11.1) 20 (22.5) 

Immersion in 
sodium 
hypochlorite 

10 (25.6) 4 (14.8) 24 (27.0) 

Immersion in 
mouthwash  
solution 

9 (23.1) 6 (22.2) 11 (12.4) 

Brushing 
with 
toothpaste 

 
9 (23.1) 

 
10 (37.0) 

 
6 (6.7) 

Brushing 
with soap 
water & 

 
4 (10.3) 

 
3 (11.1) 

 
20 (22.5) 

Brushing 
with water 
only 

 

DISCUSSION 

Cleansing of dentures are essential for the 
maintenance of oral soft tissue health and successful 
use of removable dentures. Elderly patients, 
particularly those who are in a compromised state, 
are not able to maintain good denture hygiene due 
to some physical and/or mental handicap.13  
However, the maintenance of denture hygiene is 
neglected in not just compromised geriatric patients 

but also with normal healthy denture wearers.14  
This can be attributed to a definite lack of 
motivation, basic knowledge or simply carelessness 
and neglect. As well as, Poor denture hygiene is a 
seemingly common problem encountered by 
dentists’ with their numerous complete denture 
patients. Therefore, it is very important for dentists’ 
to educate their patients regarding daily denture 
cleansing regimen to prevent undesirable 
problems.11 ,15 
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On 155 of dentist completed a comprehensive 
questionnaire. Majority   of the subjects with a 
bachelor degree (general dental practitioner) did not 
aware the association between oral biofilms on 
complete denture with conditions like denture 
stomatitis and other serious systemic diseases. 
While, the results of Indian' research 11 found that 25 
(18%) replied “no” and 22 (15%) replied “don’t 
know. This may be due to lack of their information 
about dentures problems. Therefore, it is necessary 
to ensure that the dentists ' awareness  and essential 
that they apply this knowledge to train and instruct 
their patients about the importance of denture 
hygiene maintenance and also to recall them at 
regular intervals to ensure that the hygiene is 
maintained.  

Denture cleanliness is essential to prevent malodor, 
poor aesthetics and the accumulation of 
plaque/calculus with its deleterious effects on the 
mucosa.13 Therefore, education and motivation of 
the denture wearers on proper denture hygiene is 
responsibility of dental clinicians. In  this study, less 
than half of general practitioner and  almost of 
specialists agreement that explaining denture 
hygiene instructions to old patients .This rate  is in 
the same line with dental practitioner  in study of 
Sharma A et al,.16  But the  percentages of specialists 
is  higher in our research  in a comparable with   
another study conducted in Sao Paulo, Brazil17  it 
was discovered that 51.89% of the practitioners did 
not give any instructions to their patients about 
denture cleansing after delivery of dentures. In 
addition, many of researches reported that the 
majority of denture wearers do not pay necessary 
attention toward the cleanliness and their hygiene of 
their dentures. This may be due to the denture 
wearers negligence as well as dentists’ who give 
insufficient instructions to their patients about 
denture cleansing methods. 

Patient should be learned new practices by doing to 
understand it. As the famous Chinese proverb goes – 
I hear and I forget, I see and I remember, I do and I 
understand’ It, is absolutely essential to ensure that 
the patients are trained to an acceptable level of 
competency to maintenance of denture hygiene.11 In 
this research, when asked about the medium of 
instructions used to provide denture cleansing 
information; less than half of the subjects provided a 
practical demonstration. On other hands, only 14% 
of the subjects in Indian11 provided a practical 
demonstration. 

The combination of brushing and soaking method is 
recommended as the effective way for cleaning 
dentures.13,18,19  In the present survey, almost of 
dentist instruct their patients regarding the denture 
cleansing methods at the time of denture delivery . 
About third of specialists advised their patients to 

brush their dentures using water only .In same line, 
other studies20-21  the most preferred cleansing 
regimen by the patients was brushing only. 
However, research of Suresan V et al.,11  reported 
that  37% of the dentists’  advised their patients to 
brush their dentures using soap water . Therefore, 
the results of the present study revealed that dental 
professionals must update their knowledge of 
denture cleansing strategies continuously in order to 
maximize the services offered to their denture 
patients and must not avoid spending time for 
instructing them.  

 

CONCLUSION AND RECOMMENDATION: 

In the present study, it is concluded that almost most 
of general dental practitioner had limited awareness 
and attitudes toward patient education in denture 
care whereas specialist had sufficient denture 
hygiene knowledge, attitudes toward patient 
education in denture care among dentists. Strongly 
recommended that the knowledge about post 
denture delivery instructions in the undergraduate 
curriculum should be stressed and improvement. 
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ABSTRACT:  

Dentists play an important role in early detection of oral cancerous lesions. several studies indicate that dentists lack 

knowledge in oral cancer etiology and diagnosis. Role in the control studies assessing dentists' oral cancer awareness 

in Libya are lacking. 

Objectives: This study examined the oral cancer awareness and practice among dentists in Libya.  

Materials and methods: Administered questionnaires were distributed on dentists working in private and public 

clinics in the city of Benghazi. Participants’ responses to the questionnaire were analyzed using descriptive and 

analytical statistics. 

Results: Three hundred dentists returned completed questionnaires; 237 (79%) females and 63 (21%) males and most 

of them were under 40 years old 227 (75.7%). Although most dentists were knowledgeable about the most common 

site, type, and screening method of oral cancer, only about half of the dentists were aware of tobacco as the main risk 

factor and biopsy as the most proper diagnostic technique for oral cancer. Despite that 86% of the dentists reported 

that they perform mucosal examination as part of their routine dental examination, about half of the dentists reported 

lack of confidence in detecting oral cancer and most dentists expressed need for further education and training in this 

area. 

Conclusion: Overall, this study highlighted the importance of introducing continuous education and training programs 

to dentists which could increase oral cancer prevention and survival rates among oral cancer patients. 

Keywords: Oral cancer, Libya, awareness, knowledge, attitude, practice. 

 

 

INTRODUCTION: 

Oral cancer is a significant global public health 

problem. It is the most common malignancy of the head 

and neck with more than 450,000 new cases of oral 

cancer each year worldwide, and only about half of 

these patients would survive 5 years since diagnosis. 

Recently, there has been a marked increase in the 

incidence of oral cancer.1  Oral cancer is an aggressive 

cancer with poor prognosis and is considered a major 

cause of morbidity and mortality worldwide.2  

Globally, oral cancers were the seventh most commonly 

occurring cancer and the ninth deadliest cancer site in 

the world as stated by World Cancer Report 2014.2  It is 

more common in developing than developed countries 

and has particularly higher incidence in males.3 In 

Libya,  oral and pharyngeal cancer ranked the eleventh 

with 1.7% of all cancer deaths.4  Oral cancer is often 

preceded by a premalignant lesion that can be detected 

clinically via visual inspection, therefore, there are 

chances for earlier detection which could improve 

prognosis and the quality of life for these patients. In 

fact, evidence shows that early detection is the single 

most critical intervention influencing survival of oral 
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cancer patients. There are multiple etiological factors 

for oral cancer. The most significant risk factors are 

tobacco use, excessive alcohol consumption, betel quid 

chewing, in addition to sun exposure in the case of lip 

cancer. Other risk factors include human papilloma 

virus infection, immunodeficiencies, nutritional and 

socio-economic status. 5, 6   

Oral lesions are often first seen by dental practitioner 

who has a unique position to detect the oral cancer at 

an early stage.7  However, lack of knowledge and lack of 

training among dental professionals contribute to the 

delayed diagnosis. Although the oral cavity is a 

relatively accessible site of the human body for both 

self and professional examinations, in addition to the 

fact that such knowledge is included as part of the 

dental degree undergraduate curriculum, survival rates 

of oral cancer patients remain poor with late diagnosis 

playing a major role in this delay. 8   

In Libya, there are fifteen dental schools. The dental 

education system is structurally similar among these 

schools where all dental programs start with a one-year 

pre-dental education program followed by four years of 

pre-clinical and clinical dental education, followed by 

completion a one-year internship by all students. 

Several studies across the world have assessed 

dentists' knowledge, opinions and practices regarding 

oral cancer. These studies showed the demand to 

improve the knowledge on preventive and detection 

methods for oral cancer. 9, 10  In Benghazi, dentists 

receive formal education and training on oral cancer 

prevention and detection during their undergraduate 

studies, however, there are no continuous education 

courses in this area currently available for the dentists 

working in various sectors. To date, there has been no 

published studies assessing dentists' oral cancer 

knowledge, opinions and practices in Libya.  

MATERIALS AND METHODS 

This is a cross sectional study that enrolled a total of 

350 dentists working in private and public dental 

clinics in Benghazi by convenient sampling where 

dentists were approached personally at Benghazi 

Dental College and the Salmani Dental Clinic and at the 

4th scientific day, which was organized by the Faculty of 

Dentistry, University of Benghazi, in March 2019. 

Participation in the survey was a voluntary basis, 

instructions were given for completing the 

questionnaire and all respondents were clearly 

informed that participation was anonymous, and 

confidentiality was guaranteed.  Inclusion criteria were 

dentists with or without post-graduate studies, 

graduated from dental college, University of Benghazi. 

Exclusion criteria were dentists working in oral 

pathology, oral medicine and oral diagnosis 

departments. The study was conducted between March 

and May 2019. All procedures performed in studies 

involving human participants were in accordance with 

the ethical standards of the institutional research 

committee (University of Benghazi, Libya) and with the 

1964 Helsinki declaration and its later amendments or 

comparable ethical standards. 

Informed consent was obtained from all subjects 

involved in the study. A self-administered pretested 

questionnaire based on previously validated items10, 11  

was given to the dentists. The questionnaire was used 

to record demographic data such as age, gender, years 

of experience, qualification and practice nature. The 

knowledge of oral cancer risk factors, clinical 

characteristics, diagnosis procedures were assessed 

using 8 questions with multiple-choice responses. 

Furthermore, dentist’s practices and attitude toward 

oral cancer were assessed using 8 questions with “yes” 

and “no” responses. The face and content validity of the 

questionnaire was evaluated by pilot testing the 

questionnaire on a small sample of dentists and no 

major corrections were needed.  

Statistical analysis: 

Results were expressed as numbers and percentages of 

respondents for each question and dichotomy of 

multiple-choice questions with right and wrong 

categories was made. Statistical analysis was 

performed using the statistical software SPSS version 

20.0 (SPSS Inc., Chicago, IL, USA). Chi-square test was 

used to determine the association between different 

demographic and descriptive variables and the dentists 

‘answers to the questions. P value < 0.05 was 

considered significant.  

RESULTS 

Questionnaire Data: 

Demographic and Descriptive Data 

From a total of 350 questionnaires distributed, 300 

dentists returned completed questionnaires (14 

dentists returned incomplete questionnaires, and 36 

refused to participate) resulting in a response rate of 
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85.7%. The sample showed predominance of females 

237 (79%), most dentists were under 40 years old 227 

(75.7%) and majority were general dentists 223 

(74.3%) who have five-year experience or less 108 

(36%). Demographic characteristics of the participants 

are presented in table 1.

Oral Cancer Knowledge and Practices: 

The distribution of dentists according to their level of 

knowledge about oral cancer from different 

perspectives is displayed in figure1.The statistical 

analyses showed that most dentists have a suitable 

knowledge about the commonest type 239 (79.6%) and 

site 211 (70.3%) of oral malignancy. On the other hand, 

three items of the knowledge questions were 

incorrectly answered by more than half of our 

participants: only 95 (31.6%) knew that the most 

effective screening technique to identify oral cancer is 

visual inspection. 123 (41%) identified the use of 

tobacco as the main risk factor for oral cancer and 145 

(48.3%) of the dentists recognized the most proper 

diagnostic technique for identifying suspected cancer 

lesions. 

With respect to oral cancer practice procedures, 86% of 

the dentists reported that they perform mucosal 

examination as part of their routine dental examination 

and the same percentage reported a referral of 

suspected cancer patient to a specialist. Referral was 

commonly performed by specialists compared to 

general dentists (p-value=0.04), and by participants 

with experience of 6 years or more (p-value<0.001). 

However, about half of participants stated that they 

neither palpate lymph nodes during routine 

examination, ask patients about family history of 

cancer, nor educate people about risk factors of oral 

cancer. Dentists practicing in public clinics more 

commonly reported to perform lymph node palpation 

during routine exam compared to those practicing in 

private clinics (p-value=0.04). About 90% of dentists 

declared that their knowledge about oral cancer needs 

to be updated with more training and 51.3% do not feel 

confident that they could detect malignant lesions. The 

distribution of dentists' practice regarding oral cancer 

screening is shown in figure 2.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Table 1: Demographics and practice  

Factor Frequency Percent % 

Gender 

male 63 21.0 
female 237 79.0 

 
Age 

< 40 years 227 75.7 
> 40 years 73 24.3 
 
Experience 

1-5 years 108 36.0 
6-10 years 70 23.3 
11-15 years 58 19.3 
more than 15 64 21.4 
 
Qualifications 

general dentist 223 74.3 
specialist 77 25.7 
 
Practice 

private 29 9.7 
Public 
 

158 52.7 
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Figure 1: Distribution of dentists' knowledge about oral cancer

Knowing risk factor Knowing site

Knowing clinical presentation Knowing age group

Knowing diagnostic technique Knowing screening technique

Knowing premalignant lesion Types

86%

50% 50% 50.6%

4.3%

86.6%
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Figure 2: Distribution of dentists' practice regarding oral cancer screening 

Do you routinely examine the oral mucosa of patients?

Do you routinely palpate the lymph nodes?

Do you routinely ask the patients about the family history and lifestyle related to risk factors of oral cancer?

Do you educate and inform your patients about the risk factors of oral cancer?

Do you use any adjunctive screening tools (Toluidine blue or direct florescence} in your clinic?

Do you ever refer patients with suspicious lesions to specialist?

Do you feel that you are able to detect and prevent oral cancer?

Do you feel that you need further training on oral cancer detection?
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DISCUSSION 

The findings of the present study identified insufficient 
knowledge of dentists working in Benghazi regarding 
the screening and diagnostic techniques as well as 
identifying risk factor commonly associated with oral 
cancer.  
Exposure to tobacco carcinogens is considered one of the 
main risk factors for oral cancer.12  A retrospective study 
conducted on 122 oral squamous cell carcinoma Libyan 
patients proved that nearly 80% of them were tobacco 
smokers.13  Despite this fact, only 41% of the dentists in 
this study correctly mentioned tobacco as the most 
common risk factor. This percentage indicates a poor 
level of knowledge among dentists in Benghazi which 
was less than those reported in previous studies 
conducted in Kuwait,14  Italy,15  USA11  and Ireland,16  and 
higher than a study from Iran, with 83.8% of the 
respondents having a low level of knowledge about risk 
factors.17  
The most common clinical sign of oral cancer is 
ulceration where most cancers appear as a painless 
mouth ulcer that does not heal normally.8  A little more 
than half (56%) of our participants were able to specify 
that the persistent ulcer is the main clinical presentation 
of oral cancer. This question was more commonly 
answered correctly by dentists working in private 
practice compared to those working in public practices 
(p-value=0.04).  
The majority of oral cancer cases occur in patients 45 
years or older, with most patients at the time of 
diagnosis being at their sixties, though there is an 
increased incidence in patients under 45 years of age;5  
to our surprise, about two thirds (63%) of dentists 
indicated that oral cancer is frequently diagnosed from 
40 to 60 years of age, a percentage lower than that 
reported in similar studies elsewhere.14, 16  
Scalpel biopsy is considered the gold standard in 
definitive diagnosis of oral cancer,18  unfortunately less 
than half of respondents (48.30%) identify it as a 
diagnostic technique. Similar finding has been reported 
by Hashim and Ismail in United Arab Emirates who 
found that less than half (40%) of the respondents were 
aware of this fact.19  A cluster-randomized control trial 
conducted by Sankaranarayanan et al. (2013)20  reported 
a sensitivity of 67.4% for the visual examination in 
detecting oral cancer. However, a study assessed the 
knowledge of dentists in USA, suggests that screening for 
oral cancer has not been adequately understood5 . 
Similarly, only a small percentage of the present study 
sample (31.60%) recognized visual inspection as the 
most effective screening method. This is in contrast to 
the report by Kujan et al. (2006)21  who reported that 
89.9% of dental practitioners  strongly believed that 
visual screening is effective in the early detection and 
prevention of oral cancer, as well as, in a study in Sri 
Lanka, which is a developing country, the respondents 
had better knowledge of early detection of oral cancer, 

with 65% having adequate knowledge of screening for 
this disease.22   
Leukoplakia and erythroplakia are the best known oral 
potentially malignancy disorders with malignant 
transformation rate which could be at least 50%23 . This 
fact was identified by 60.60% of respondents which is 
better than those seen in other studies.24, 25  In addition 
to that, a large proportion of dentists (79.60%) correctly 
identified Squamous cell carcinoma (SCC) as the most 
common type of oral cancers. The literature shows 
similar results, in which a higher number of dentists 
described Squamous cell carcinoma as the most common 
type of oral cancer,26  yet others show even worse 
results.27  
The answers of dentists on the current practices 
revealed that most of them (86%) reported that they 
examine the oral cavity regularly. This is similar to 
results seen among dentists surveyed in Brazil 
(81.95%),27  UK (84%)28  and Spain (72.4%).29  
Furthermore, thorough head and neck examination is 
necessary for detecting enlarged lymph nodes that may 
indicate cancer metastasis, non-tender and fixed nodes 
are very suspicious for malignancy. About 30% of 
patients clinically present a palpable metastatic lymph 
node, and an additional 25% will develop cervical 
metastases in at least two years.12  Thus, it is essential 
that practitioners are aware of the importance of 
palpation and know how to recognize the pattern of 
neoplastic lymphadenopathy. In our study only half of 
dentists (50%) reported routine palpation of lymph 
nodes. This was in accordance with the results of an 
Indian study where 14% of dental practitioners 
performed extra oral examination on new patient 
cases,30  as well as, only 44.36% of Brazilian dental 
students considered the firm and painless lymph nodes 
as the main form of metastasis of these tumors.27  
However, in contrast with this study, Alaizari and Al-
Maweri et al found that 68.3% of Yemenis dentists was 
comfortable to routinely palpate lymph nodes in the 
neck.6  
Around 50% of our dentists routinely asked about risk 
factors and 50.30% educate patients about their lifestyle 
habits related to oral cancer. These results are 
proportional with the findings of a number of previous 
studies from Europe,24  Ireland,16  and UK21  where a 
large percentage of the dentists found providing tobacco 
and alcohol cessation advice to their patients challenging 
and further perceived themselves inadequately trained 
to incorporate these interventions within their 
practices.16  Even in Arab countries, for example, in 
Kuwait, only 65% of the dentists routinely asked 
patients about their tobacco habits and 42.7% regularly 
advise patients about risk factors14  Whereas studies 
conducted in Malaysia31  and Spain29  reported that the 
majority of dentists agreed that they were competent to 
educate patients on tobacco cessation. 
Despite that British Dental Association32  encourages the 
use of toluidine blue as an adjunctive method for 
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screening potentially malignant lesions, very few 
respondents (4.30%) were using toluidine blue or direct 
fluorescence as an adjunctive screening tools at their 
dental clinics and most of practitioners (86.60%) would 
prefer to refer patients to specialists. This low 
percentage may reflect issues such as reliability, cost and 
a lack of significant evidence for its effectiveness or is 
perhaps a direct response by dentists to the reported 
high number of false positive results from toluidine blue 
application.33  
It is well established that dentists’ knowledge and 
practices are positively influenced by continues 
education courses.29  Our study demonstrated that 
48.7% of the dentists felt unconfident and unable to 
diagnose suspected oral cancer lesions and the vast 
majority of them (90.60%) were interested in obtaining 
further information and training about oral cancer early 
detection. Our results agree with the study by Fotedar et 
al. who found that 60.7% of the subjects believe that 
their knowledge regarding the prevention and detection 
of oral cancer was not up to date and 99% agreed that 
they need an additional training/information regarding 
oral cancer.34  
Our study had a few limitations, although the response 
rate was good, the study was conducted on dental 
practitioners in Benghazi city and may not be 
generalized to other regions due to the variation of 
clinical teaching and university settings across Libya. In 
addition, the data presented here were self-reported and 
subjective and the dentists have the tendency to provide 
socially acceptable answers that do not reflect their 
actual practicing habits, and this might bias the outcome. 
However, the anonymous nature of the questionnaire 
should have minimized this information error. 
Nevertheless, despite these limitations the study 
provides some important information about dentists’ 
knowledge, opinion and practices regarding oral cancer.  
As highlighted by other researchers.5, 24  In this survey 
most dentists expressed their need to attend continuing 
education training on oral cancer which might be 
considered as an excellent indicator for improving the 
current situation, and this study provided clues on the 
areas that require focus more during the continuing 
education courses; such courses will go a long way to 
enhance the prevention and early detection of oral 
cancer.  
 
CONCLUSION 
Overall, this study showed poor level of awareness 
regarding oral cancer detection and prevention among 
the dentists in Benghazi. Extensive continuous education 
programs are necessary to increase the level of 
awareness about oral cancer. Future directions include 
improvement of current undergraduate and graduate 
training about examination, risk factors of oral cancer 
through both in-person and online educational 
programs. 
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ABSTRACT:  

Aim: This study aimed to investigate the reasons and patterns of tooth extraction among adults in the eastern province 
of Libya. 
Methods: A cross-sectional study was carried out in three cities in Aljabal Al-Akhder in the east of Libya. A convenience 
sample was recruited from Libyan adult patients who underwent teeth extractions in dental practices in Albida, Goba 
and Derna from January 2022 to December 2022. The reasons and patterns for tooth extraction were collected using a 
form and it is categorized into: caries, periodontal diseases, orthodontic treatment, prosthetic treatment, impaction, 
trauma, and other reasons. Collected data were analyzed using SPSS software, the significance level was set at P value 
0.05. 
Results: The study included data from 1000 patients, of whom 55.7% were females, and the mean age was 28 years 
(SD = 13.8). The most commonly reported reason for tooth extraction was dental caries (59.2%), followed by severe 
periodontitis (14,1%), tooth impaction (8,2%), prosthodontics reason (4.8%), and failed RCT (4.6%). The most common 
tooth extracted was the first molar (27.1%), followed by the third molar (19.2%) and second molar (15.3%). The least 
extracted teeth, other than retained primary teeth, were canine (1.7%) and central incisors (2.5%).  
Conclusion: Dental caries and periodontal diseases are the main causes of tooth loss among Libyan adults in Aljabal Al-
Akhder. Molar teeth were the most commonly extracted teeth. Measures should be directed toward the prevention and 
early treatment of oral conditions to reduce teeth extractions and improve the oral health related quality of life. 

Keywords: Tooth extraction, tooth loss, reasons, Libya, adults.

 

 

 

 

 

 
INTRODUCTION: 
Maintaining normal and functioning dentition is 
integral to oral and general health and related social 
well-being and quality of life.1 Although many countries 
have improved figures in maintaining natural dentition, 
in many places around the globe (i.e in South Asia, 
Eastern Europe, Southern Latin America, Oceania, and 
Central Sub-Saharan Africa), there still be high rates of 
tooth loss with profound social inequality within 
countries.2 There is growing interest in tooth loss as an 
epidemiological measure of dental status; it is regarded 
as an essential indicator of oral health, representing the 

degree of dental care in a given community.3 Identifying 
the causes of tooth loss is a prerequisite to assessing the 
oral health needs in a community to inform local 
authorities.3 Many studies have been conducted in 
different parts of the world and reported the leading 
causes of tooth loss, including the sequelae of dental 
caries and periodontal disease, though trauma, 
orthodontic treatments, and pathologic reasons are 
also documented.4-13 Tooth loss has been associated 
with several sociodemographic, behavioural, or 
medical factors and is linked to nutritional changes, 
medical problems, and general well-being.14  Tooth loss 
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could also have an adverse impact on emotions and oral 
health-related quality of life, even after prosthetic 
replacement.15   
Libya has three major provinces (West, East, and 
South). Most Libyans people live in the coastal cities. 
Aljabal Al-Akhder is located in the eastern province of 
Libya. It lies in the north east of the country. The capital 
is Bayda, the total population in the region was 157,747 
with 150,353 Libyans. The inhabitants of this area 
include both urban and rural residents.16 Tooth loss is 
a complex outcome that reflects not only the dental 
disease but also the availability and accessibility of 
dental care services.2 Understanding the current trends 
in tooth loss is important for planning dental services 
and updating the dental curriculum. Although three 
studies have been carried out among Libyan to 
investigate the reason and pattern of tooth 
extraction,17-19 none adequately represented Aljabal Al-
Akhder. There is still a relative lack of information 
related to this area of research among Libyans in the 
eastern province. Therefore, this study aimed to 
investigate the reasons and patterns of tooth extraction 
among adults in the Green Mountain eastern province 
of Libya. 
 
MATERIALS AND METHODS  
Ethical consideration: 
Permission was obtained from local authorities before 
commencing the study and informed verbal consent 
was obtained from all participants. The study was 
conducted in accordance with the Helsinki Declaration 
of research ethics.  
Study design: 
A Cross-sectional study was conducted over a period of 
12 months (from January 2022 to December 2022). 
Three cities in Aljabal Al-Akhder were selected (Albida, 
Goba and Derna) based on their geographic location, 
population size and the accessibility of communication 
with dentists willing to participate in the study. 
Sampling:  
All dental patients aged 17 years and above who 
extracted their teeth in one of the selected dental clinics 
as study sites were included. A minimum study sample 
of 384 was required to estimate the number of Libyan 
adults who extracted their teeth for dental caries at a 
95% confidence level and 0.05 margin of error.  
Data collection procedure: 
Each participating dentist was informed about the 
study's aims, the methods to collect data, and how to fill 
out the forms. Data were collected through clinical 
examination and interviews using specially designed 
forms based on similar studies.  
The dental examination was done on the dental chair 
using the light, mouth mirror, and dental probe. No 
other diagnostic aids, such as dental X-rays, were used. 

The form contains information on patient’s 
demographic variables such as age; gender; education 
level; dental attendance pattern; occupation; place of 
birth; type of dental clinic; the tooth number, and 
reason for its extraction. The reasons for tooth 
extraction were categorized as follows: dental caries, 
periodontitis, trauma, impaction, orthodontic reasons, 
prosthodontics reasons, pathology such as a cystic 
lesion, failed RCT, and retained primary or 
supernumerary teeth.  
Data analysis: Data were analyzed using SPSS 
software Version 25. Numbers and percentages were 
used to describe the demographics of the study sample 
and the reasons for tooth extraction.  

 
RESULTS:  
The total number of participants was 1000. The 
Demographic variables of the study sample are 
described in Table (1). It shows that more than half of 
the participants (557, 55.7%) were females., the age of 
participants ranged between 20 and 50 years with a 
mean of 28 years (SD = 13.8), and more than one-third 
(422, 42.2%) were from Albaida city. Nearly equal 
proportions of participants were recruited from public 
and private clinics (510, 51%, and 490,49%, 
respectively). 
 

 

Table 1: Sociodemographic Characteristics 

Variable Mean (SD) N (%) 
Age  28 (13.8)   
Age Group    
17-20  195 (19.5%) 
21-30  221 (22.1%) 
31-40  112 (11.2%) 
41-50  332 (33.2%) 
51-60  99 (9.9%) 
≥61  41 (4.1%) 
Gender    
Female  557 (55.7%) 
Male  443 (44.3%) 
Dental Clinic    
Public  510 (51.0%) 
Private  490 (49.0%) 
Cities    
Albaida  422 (42.2%) 
Goba  247 (24.7%) 
Derna  331 (33.1%) 
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The main reasons for tooth extraction among the study 

participants are depicted in Figure (1). It reveals that 

dental caries and its sequels is the most common 

reason for tooth extraction (59.2%), followed by severe 

periodontitis (14.1%), tooth impaction (8.2%), 

prosthodontics reason (4.8%) and failed RCT (6.4%). 

 
Figure 1: Distribution Based on the Reason for Tooth Extraction 

 

Figure (2.) shows the percentage of extractions based 

on individual teeth. It reveals that the most common 

tooth extracted was the first molar (27.1%), followed 

by the third molar (19.2%) and second molar (15.3%). 

The least extracted teeth other than retained primary 

teeth were canine (1.7%) and central incisors (2.5%). 

 
Figure 2: Distribution Based on Individual Tooth Extraction 

  

DISCUSSION:  
The study aimed to explore the reasons for tooth 
extraction among Libyan adults in the eastern province 
of Libya, namely Aljabal Al-Akhder. Our study 
demonstrated that dental caries, sequels, and severe 
periodontitis are the most common reasons for tooth 
extraction. These findings are consistent with other 

studies conducted elsewhere in Libya 17-19 and other 
countries.6,8,10,11,20 Moreover, caries continues to be a 
global public health problem and the most common oral 
disease with increased prevalence among the adult 
population.21  
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An alarming finding in the present study is the high 
extraction rate of first and second molars, which aligns 
with the results of the previous studies.7,22,23 That might 
be explained by the fact that posterior teeth are more 
susceptible to dental caries than anterior teeth, mainly 
due to their morphology.24 These teeth are critical for 
occlusion and function. Although dentists may have no 
choice but to extract these teeth to solve patients’ 
problems, efforts should be made to minimize the need 
for extracting permanent teeth in general and molars 
specifically. Raising awareness of the importance of 
maintaining natural teeth should be included in future 
health education and promotion programs. In addition, 
free dental care for geriatric patients can be another 
solution to reduce the cost and need for prosthodontic 
treatment. Around 1 per cent of the study sample 
extracted teeth for prosthodontic reasons, suggesting 
low utilization of this service. In addition, prosthodontic 
services are provided in the private sector only.  
The present study has some limitations which need 
discussion. First, the study used a cross-sectional design 
which can only provide a snapshot of reasons for tooth 
extraction with limited analysis. Second, the study data 
were collected by different dentists; hence, the 
extraction decision depends on their attitudes and 
clinical experience. Finally, the data was limited to the 
main cities, which may ignore the important rural 
population in the study region. However, a relatively 
large sample size was recruited with clinically assessed 
data, and the study population represented different 
social and geographic classes in Aljabal Al-Akhder, which 
lends strength to the current study.  
 

CONCLUSION: 
This study shows that dental caries and periodontal 
diseases are still the major causes of tooth loss among 
study populations. Molar teeth were the most commonly 
extracted teeth. Measures should be directed toward the 
prevention and early treatment of oral conditions to 
reduce teeth extractions and improve the oral health-
related quality of life. 
It is of urgent need to give priority to the development 
and implementation of programs for oral health 
education and promotion. 
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