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The effect of oral health educational pictures and video on  
periodontal health and behavior of school children

Athraa A. Mahmood
BDS, MSc, Assistant Lecturer, Department of Periodontal Dentistry, College of Dentistry, University of Al-Mustansiriyah.

ABSTRACT
Background: Oral health education for students is a fundamental role for maintaining and raising perfect oral health and pre-
venting oral diseases in future. This study was performed to evaluate the effect of oral health educational pictures and video on 
periodontal health and behavior in dentition of 12-years old school children in Baghdad city.
Materials and methods: Oral examination was conducted on (128) children of (Al-Yamama) primary school in Baghdad city. They 
were divided into four equal groups, each one consisting of (32) children. The first oral examination was done in first visit to chil-
dren (pre-test). The community periodontal index (CPITN) scores were used to evaluate periodontal health status of children. 
Then, the first and second groups, experimental groups, were received instruction about oral health enhancement with education-
al program (pictures and video clip) regularly for one month. The third and fourth groups, control groups, were received instruction 
about oral health enhancement only regularly for one month. The second oral examination was done after one month to children 
(post-test). Also, questionnaire were given to assess oral health behaviors of children in pre- and post- tests.
Results: Clinical examination display that CPITN of experimental groups (1, 2) was lower with healthier gingiva when compared 
with control groups (3, 4) with statistical significant differences between pre and post-tests (P-value <0.005). The percentages of 
using tooth brush and paste, frequency of teeth cleaning at day, time taking for cleaning teeth, preferable time of cleaning, brush-
ing technique, tooth brush replacement, cause of tooth brushing and using of dental floss were improved in post-test in all groups 
in comparison with pre-test especially in the experimental groups (1, 2). 
Conclusion: Results of this study clearly reflect the proposed positive effect of the educational program in the lowering CPITN 
indices scores among the participants in the experimental group. Results of this study also provide another clue that combination 
of instruction about oral health enhancement with educational program (pictures and video clip) that represent new strategies for 
community oral health education; which could be targeted in order to enhance the effect of the oral health education campaigns 
directed to primary school children.

KEYWORDS
Oral pictures, video, gingivitis, CPITN, behavior.

INTRODUCTION
      Dental health educational programs were 

developed particularly for use in schools and 
clinical settings. These programs utilized a range 
of educational methods and materials designed to 
enhance oral health awareness and knowledge for 
adoption of a non-disease lifestyle and desirable 
behaviors (1-3). Bad oral health may have a deep 
influence on general health of the body and many oral 
diseases are related to persistent diseases (4, 5).

     Oral health education affects the individual’s 
oral health learning that is mandatory for optimal oral 
health. Oral health literacy emphasizes an availability 
of skills to understand and use information for suitable 
oral health decisions (6). The School can supply an 
encouraging circumference and an ideal setting for 
enhancement oral health (7, 8).

     Healthy periodontium plays an important 
role in the total oral health of the body, especially 
in childhood, the age when the periodontal disease 
(PD) may begin. During childhood a variety of 
biological changes take place, some of them may be 
considered as predisposing factors to the occurrence 
of the gingival and periodontal diseases (PD) as tooth 
eruption (9,10).

     Therefore, oral educational program for 
those students is a fundamental part for elevating, 
stabilization and maintaining ideal oral health and 
preventing dental and PD (11, 12). 

     The most efficient way to prevent oral diseases 
is to control them in babyhood. It is especially 
important to take utility of the school health program, 
in this program it is possible to arrive maximum 
number of children at an age can profound a valid oral 
behavior. The most effective education happen in a 
face to face conditions where there is open exchange 
of information and where greatest personal sharing 
in decision making occurs. Actual communication 
between teacher and student is important in the 
educational process. However it’s not practical 
to learn each student separately since it becomes 
expensive and time loss. Therefore, instructions could 
be performed to educate a large number of students at 
one time. It could be done by a hygienist, dentist, a 
teacher or even by student from upper level (13, 14). 

     The aims of the study was to show the 
effectiveness of oral health educational program 
(pictures and video) on behavior and periodontal 
health status in dentition of 12-years old school 
children in Baghdad city.
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MATERIALS AND METHODS
     Permission was taken from appropriate 

authorities to conduct this study at (Al-Yamama 
primary school) in Baghdad city during the period 
from November 2015 to January 2016 on (128) 
children. All of them were healthy and of comparable 
age (11-12 years old). They were chosen on a random 
basis and divided into 4 equal groups; each group 
consisting of 32 children; groups (1,2) were called 
experimental groups while groups (3,4) were called 
control groups as shown in Table (1).

     Two clinical examinations had been carried 
out to the all children during the present study; the 
first one carried out before the program conduction 
(pre-test) and the second one was done one month 
after (post-test). Experimental groups (1,2) were 
received instruction about oral health enhancement 
with oral educational program (pictures and video 
clip) regularly for one month, while the control 
groups (3,4) were received instruction about oral 
health enhancement only regularly for one month.

     Clinical oral examination happen through 
school hours in class rooms under normal light. A 
dental mirror and a WHO periodontal probe were 
used. The community periodontal index (CPITN) 
scores were used (0=healthy gums without bleeding, 
1=with gingival bleeding, 2=with calculus). The 
presence or absence of gingival bleeding and dental 
plaque was recorded, also the periodontal status was 
recorded separately for each six index teeth (16, 11, 
26, 36, 31, and 46). Missing teeth, retained roots, 
gingival swelling due to carious lesion were excluded 
from this study (15).

     The questionnaire form was prepared and 
translate to Arabic language which were filled by 
children in first visit (pre-test) and after one month 
(post-test). This questionnaire was used as a mean 
of data collection to detect the effect of educational 
programs in student’s practices and knowledge about 
information source of oral heathy which include the 
following:
•	 Cleaning teeth means (tooth brush, fingers, I don’t 

use any mean).
•	 Brushing teeth (tooth paste, salts, others).
•	 Frequency of teeth brushing at day (one time daily, 

two times daily, three times daily, infrequent, 
never).

•	 Time period of brushing (less than 1 minute, 1-2 
minutes, more than 2 minutes).

•	 Preferable time for tooth brushing (before breakfast, 
at bed time, after each meals).

•	 Brushing technique (horizontal, vertical, circular).

•	 Change of tooth brush (2-3 months, 4-5 months, 
more than 6 months).

•	 Reasons of tooth brushing (remove food debris and 
bacteria, teeth whitening, I don’t know).

•	 Dental floss using (daily, weekly, never).
     Then, all groups were given instruction about 

oral health enhancement. The oral health education 
program conduction was carried out on experimental 
groups (1,2) only. This program was based on 
exposing children in these groups to pictures and 
video clip (CD) designed for the present study which 
were based on standing concepts of recommended 
oral health prevention (14,16,17). Educational contents 
were the same in both materials (pictures, video) 
which contain importance of oral health, role of 
microbial dental plaque, technique and numbers of 
correct tooth-brushing and tooth flossing, importance 
of regular dental attention and healthy food. The 
video clip period lasted 15 minutes which shown 
in the classroom. Then, video CD was copied and 
distributed on each child in groups (1,2) and given 
instructions to show it at least 2 times-weekly for 
about 1 month in the house.

     The statistical analysis of the data was carried 
out by using (IBM® SPSS® Statistics).

RESULTS
     The sample was consisted of (128) children, 

the ages of them ranged between (11-12 years old), 
50% of patients were males and 50% of patients were 
females (male to female ratio in this study was 1:1). 
Furthermore, patients were divided into four equal 
groups; each group consisting of 32 children; groups 
(1,2) were called experimental groups while groups 
(3,4) were called control groups as shown in Table 
(1).

     The mean of CPITN was decreased in all 
groups (control and experimental) in post-test in 
comparison to pre-test; where the experimental male 
group (2) had heathier gingiva than other groups 
(1,4,3) with means of CPITN scores 0.31 for group 
(2), 0.37 for group (1), 0.56 for group (4), 0.58 for 
group (3) as shown in Table (2).

      The study showed elevated percentages of 
score (1) more than score (0) in relation to bleeding 
on probing in all groups in pre-test, where score 
1 were 42.7%, 72.4%, 45.3%, 59.4 % in groups 
(1,2,3,4) respectively. While, the percentage of 
scores were changed toward healthy gingiva in post-
test in different rates in all groups, where score (0) 
was elevated in all groups while scores (1,2) were 
decreased in all groups as shown in Table (3). Also, 
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the score (0) was higher in experimental groups (1,2) 
(66.1%, 69.3% subsequently) than control groups (3, 
4) (51%, 50 % subsequently) in post-test. While scores 
(1,2) were lesser in experimental groups (1,2) (score 
1 was 29.7%, 29.2% and score 2 was 4.2%, 1.6% 
for experimental groups subsequently) than control 
groups (3,4) (score 1 was 39.6%, 43.2% and score 2 
was 9.4%, 6.8% for control groups subsequently) as 
shown in Table (3).

     For comparisons among groups, ANOVA test 
was used; the results showed that there were high 
significant (HS) difference at P-value ≤ 0.01 among 
and within groups as shown in Table (4).

     Least significant difference (LSD) was 
performed for multiple comparisons among groups 
in both pre- and post-tests; the results showed that 
there were HS difference at P-value < 0.01 between 
group (1) pre-test and groups (1,2,3,4) post-test, 
whereas there was non-significant (NS) difference at 
P-value ≥ 0.05 between group (1) pre-test and groups 
(2,3,4) pre-test. The group (1) post-test showed HS 
difference with groups (2,3,4) pre-test while there 
was NS difference with group (2) and significant (S) 
difference with groups (3,4) at P-value < 0.05 post-
test. The group (2) pre-test showed HS difference with 
groups (2,3,4) post-test while there was NS difference 
with groups (3, 4) pre-test. The group (2) post-test 
showed HS difference with groups (3,4) pre-test and 
post-test. The group (3) pre-test showed there was HS 
difference with groups (3, 4) post-test while there was 
NS difference with group (4) pre-test. The group (3) 
post-test showed S difference with group (4) pre-test 
while there was NS difference with group (4) post-
test. The group (4) pre-test showed S difference with 
group (4) post-test as shown in Table (5).

     The using of tooth brush was higher than other 
means in cleaning teeth of children in post-test) in all 
groups. The highest rate of tooth brush was 96.9% in 
group (1) while the lowest rate was 78% in group (4) 
as shown in Table (6). Also, the using of tooth paste 
was higher than other materials in cleaning teeth of 
children in post-test. The highest rate of tooth paste 
was 96.9% in group (1) while the lowest rate was 
78% in groups (3,4) as shown in Table (6).

     The frequency of teeth cleaning at day (2-times) 
was elevated than other in all groups in post-test. The 
highest rate of 2-times daily was 46.9% in group (1) 
as shown in Table (6).

     The time taken for cleaning teeth was (1-2 
minutes) which was higher than other times in all 
groups in post-test. The highest rate of (1-2 minutes) 
was 71% in group (1) and lowest rate was 48% in 

group (4) as shown in Table (6). Also, the preferable 
time of cleaning at bed was the best chose by children 
than other times in all groups in post-test. The highest 
rate of bed time 56.5% in group (1) while the lowest 
rate was 51.4% in group (4) as shown in Table (6).

     The brushing techniques (vertical and circular) 
were elevated after educational program (post-test) in 
all groups, where the highest increase reached to 55% 
in group (2) for vertical and 30.3% in group (1) for 
circular, while the least decrease reached to 52% in 
group (4) for vertical and 8% in group (4) for circular 
as shown in Table (6).

     The tooth brush was replaced every (2-3 
months) which was higher than other period of 
replacement in all groups in post-test. The highest 
rate was 74.2% in group (1) while the lowest rate was 
68% in group (4) as shown in Table (6).

     The remove of food debris and bacteria were 
the most reason for the tooth brushing in children in 
all groups in post-test. The highest rate was 90.6% in 
group (1) while the lowest one was 73.5% in group 
(4) as shown in Table (6).

     The using of dental floss (daily and weekly) 
was elevated after educational program (post-test) 
in all groups, where the highest increase reached to 
25.8% in group (1) for daily using and 53% in group 
(2) for weekly using, while the least decrease reached 
to 9.4% in group (3) for daily using and 18.8% in 
group (4) for weekly using as shown in Table (6).

DISCUSSION
     This study was performed on 128 children aged 

(11-12) years old which is marked by acceptance of 
increasing responsibilities by the children including 
the responsibility for homework and household 
chores and in addition, the child can begin to assume 
more responsibility for oral hygiene (18). 

     The sample was divided into 4 equal groups; 
each group consisting of 32 children; groups (1,2) 
were called experimental groups while groups (3,4) 
were called control groups to determine and compare 
oral health status and oral hygiene behavior among 
them by using combination of instruction about oral 
health enhancement with educational program. 

     The video has been employed as medium 
of oral health education to be useful and valuable 
visual aids. This may be attributed the fact that what’s 
seen is usually better having a lasting impression on 
target population (children). The video was produced 
in Arabic language which serves as a culturally 
appropriate oral health educational tool for children 
(19).
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Improving the oral health status throughout 
a group directed periodontal health educational 
programs can be considered as one of the most applied 
strategies in field of dental and PD prevention, because 
it can be easily reach a large number of population 
and can gap the progressively enlarged shortage in 
the required dental manpower and financial resources 
especially in the developing countries (20, 21). On the 
other hand, children have been identified as a special 
group, which is at great risk of developing dental 
and PD. These two facts call for directing a special 
protection and provisions toward this age group (22).

The current study display more healthy gingiva 
and less mean of CPITN in all groups in post-test in 
comparison to pre-test, also there was high significant 
difference between pre- and post-test in all groups, and 
this study came in agreement with other studies (23-25) 
which supported the role of the educational program 
in promoting improve oral health in the children over 
a one month period. The  experimental groups (1,2) 
had healthy gingiva than control groups (3,4) due 
to the experimental groups received combination 
of instruction about oral health enhancement with 

educational program while control groups received 
instructions only.

     The majority of children in all groups had 
elevated score (1) (gingival bleeding) than score (0) 
(healthy gingiva) in pre-test, so that these children 
were needed motivation only for correction of tooth 
brushing to decrease the gingival bleeding and return 
to healthy gingiva. While, the percentage of scores 
were changed toward healthy gingiva in post-test in 
different rates in all groups. So that the application of 
educational program result in effective plaque control 
and decreases of gingival diseases in future (26).

The changes in the oral hygiene behaviors 
associated with visual technologies (pictures and 
video clip) reinforces the impact on learning because 
what we see and hear has great impact on our behavior 

(27,28).
The current study established good oral behaviors 

among children in all groups in post-test in comparison 
to pre-test especially in experimental groups that will 
be laid a foundation for further improvements in the 
children’s oral health status in future (24). 

Table (1): distribution of the population sample.

Groups Gender Age No.

Experimental groups

G1 females 11-12 32

G2 males 11-12 32

Control groups

G3 females 11-12 32

G4 males 11-12 32

Table 2: Descriptive statistical results of CPITN scores for 
each group.

Groups Mean SE SD

G1
Pre-test 0.83 0.08 0.47
Post-test 0.37 0.05 0.31

G2
Pre-test 0.88 0.05 0.32
Post-test 0.31 0.04 0.24

G3
Pre-test 0.93 0.07 0.39
Post-test 0.58 0.08 0.45

G4
Pre-test 0.78 0.05 0.29
Post-test 0.56 0.06 0.35

Table 3: Percentage of CPITN scores for each groups.

Groups Score 0 (%) Score 1 (%) Score 2 (%)

G1
Pre-test 37.0 42.7 20.3

Post-test 66.1 29.7 4.2

G2
Pre-test 19.3 72.4 8.3

Post-test 69.3 29.2 1.6

G3
Pre-test 29.7 45.3 25.0

Post-test 51 39.6 9.4

G4
Pre-test 31.3 59.4 9.4

Post-test 50 43.2 6.8
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Table 4: ANOVA test of CPITN.

ANOVA SS DF MS F-test P-value Sig.
Among groups 12.33 7 1.76

13.19 0.000 **Within groups 33.13 248 0.13
Total 45.47 255

P ≥ 0.05 Non-Significant (NS)        P < 0.05 Significant (S)*        P < 0.01 High Significant (HS) * *

Table 5: LSD test to compare of CPITN among groups.

Groups MD SE P-value Sig.

G1 pre-test

G1 post-test 0.45 0.09 0.000 **

G2 pre-test -0.05 0.09 0.528 NS

G2 post-test 0.51 0.09 0.000 **

G3 pre-test -0.10 0.09 0.232 NS

G3 post-test 0.24 0.09 0.007 **

G4 pre-test 0.04 0.09 0.608 NS

G4 post-test 0.26 0.09 0.004 **

G1 post-test

G2 pre-test -0.51 0.09 0.000 **

G2 post-test 0.05 0.09 0.528 NS

G3 pre-test -0.56 0.09 0.000 **

G3 post-test -0.20 0.09 0.027 *

G4 pre-test -0.40 0.09 0.000 **

G4 post-test -0.18 0.09 0.042 *

G2 pre-test

G2 post-test 0.56 0.09 0.000 **

G3 pre-test -0.05 0.09 0.573 NS

G3 post-test 0.30 0.09 0.001 **

G4 pre-test 0.10 0.09 0.253 NS

G4 post-test 0.32 0.09 0.000 **

G2 post-test

G3 pre-test -0.62 0.09 0.000 **

G3 post-test -0.26 0.09 0.005 **

G4 pre-test -0.46 0.09 0.000 **

G4 post-test -0.24 0.09 0.008 **

	
G3 pre-test

G3 post-test 0.35 0.09 0.000 **

G4 pre-test 0.15 0.09 0.089 NS

G4 post-test 0.37 0.09 0.000 **

G3 post-test
G4 pre-test -0.20 0.09 0.028 *

G4 post-test 0.01 0.09 0.856 NS

G4 pre-test G4 post-test 0.21 0.09 0.017 *

P ≥ 0.05 Non-Significant (NS)        P < 0.05 Significant (S)*        P < 0.01 High Significant (HS) * *
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Table 6: Percentages of child’s behavioral in pre- and post-test.

Items

Groups
G1 G2 G3 G4

Pre-
test 
(%)

Post-
test
(%)

Pre-
test
(%)

Post-
test
(%)

Pre-
test
(%)

Post-
test
(%)

Pre-
test
(%)

Post-
test
(%)

Cleaning 
teeth means

Tooth brush 87.5 96.9 43.8 90.6 75 84.4 68.8 78.1
Fingers 6.3 0 0 0 9.4 6.3 0 0

I don’t use any mean 6.3 3.1 56.3 9.4 15.6 9.4 31.3 21.9

Cleaning 
teeth material

Tooth paste 65.6 96.9 43.8 87.5 68.8 78.1 68.8 78.1
Salt 12.5 0 0 0 6.3 6.3 12.5 15.6

Others 21.9 3.1 56.3 12.5 25 15.6 18.8 6.3

Frequency of 
cleaning
at day

1 time 25 18.8 15.6 25 21.9 28.1 28.1 25
2 time 18.8 46.9 9.4 31.3 21.9 31.3 18.8 31.3
3 time 6.3 15.6 6.3 15.6 9.4 15.6 15.6 15.6

Infrequent 43.8 15.6 12.5 18.8 31.3 15.6 6.3 6.3
Never 6.3 3.1 56.3 9.4 15.6 9.4 31.3 21.9

Time period 
of cleaning

< 1 minute 53.3 22.6 35.7 27.9 55.6 34.5 31.8 24
1-2 minutes 30 71 35.7 51.7 37 48.3 40.9 48
> 2 minutes 16.7 6.5 28.6 20.7 7.4 17.2 27.3 28

Preferable 
time of clean-

ing

Before breakfast 41.7 32.6 47.1 30.8 44.1 33.3 32.1 34.3
At bed time 52.8 56.5 41.2 56.4 47.1 53.8 50 51.4

After each meal 5.6 10.9 11.8 12.8 8.8 12.8 17.9 14.3

Brushing 
techniques

Horizontal 75 24.2 71.4 34.5 74.1 36.7 54.5 20
Vertical 21.4 45.5 28.6 51.7 25.9 53.3 45.5 72
Circular 3.6 30.3 0 13.8 0 10 0 8

Change of 
tooth brush

2-3 months 53.6 74.2 71.4 72.4 62.5 70.4 63.6 68
4-5 months 10.7 16.1 14.3 20.7 8.3 14.8 27.3 28
> 6 months 35.7 9.7 14.3 6.9 29.2 14.8 9.1 4

Reason of 
tooth brush-

ing

Remove food debris and 
bacteria 62.5 90.6 57.1 89.7 78.1 81.3 58.8 73.5

Teeth whitening 15.6 6.3 19 5.1 6.3 15.6 17.6 11.8
I don’t know 21.9 3.1 23.8 5.1 15.6 3.1 23.5 14.7

Dental floss 
using

Daily 3.1 25.8 0 9.4 0 9.4 0 12.5
Weekly 12.5 29 15.6 53.1 12.5 40.6 18.8 18.8
Never 84.4 45.2 84.4 37.5 87.5 50 81.3 68.8
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ABSTRACT 
Background: Central giant cell granuloma (CGCG) and peripheral giant cell granuloma(PGCG) are pathological conditions of the 
jaws that share the same microscopic features, but differ clinically in terms of their behavior. While the giant cell tumor  (GCT) of 
long bones is a rare benign neoplasm, tend to affect femur and tubular bone, characterized by local aggressiveness, high recur-
rence rates and metastasis to the lung.
Objectives: To evaluate,  compare and correlate the expression of TNF-α, IL-6 and VEGF  in peripheral and central giant cell granu-
loma of the jaw and giant cell tumor of long bones.
Methods: A total of  60 retrospective formalin- fixed, paraffine-embeded specimens of giant cell lesions of the jaws and long 
bones, where included in this study. An immunohistochemical staining with TNF-α , IL-6 and VEGF monoclonal antibodies were 
performed.
Results: TNF-α, IL-6 and VEGF were expressedin all lesions. The PGCG comparedto the CGCG  and GCT showed significantly  in-
creased  expression of TNF-α and decreased expression of VEGF by the stromal cells..GCT showed increased expression of VEGF 
by  M NGCs and stromal cells .There is a non significant difference between CGCG and GCT regarding the expression of all three 
cytokines.
Conclusions: The present study confirmed the usefulness TNF-α,IL-6 and VEGF in evaluating osteoclastogenesis. The results of this 
study proved that the biological activity of TNF-α, IL-6 and VEGF was comparable between the central giant cell granuloma and 
giant cell tumors, supporting the observations that these two lesions are the same entity and have  the same biological behavior.

KEY WORD
 central giant cell granuloma, Peripheral giant cell granuloma, Giant cell tumor

الخلفية
ــة  ــان مــن  ناحي ــان  لهمــا نفــس الخصائــص النســيجية ولكنهمــا يختلف ــان  مرضيت ــي المركــزي )CGCG( و المحيطــي ) PGCG( همــا حالت ــرة الحبيب ــا الكبي ورم الخلاي
الســلوك الســريري و يعتبــران مــن امــراض الفكيــن الســفلي والعلــوي . لكــن ورم الخلايــا العملاقــة للعظــام الطويلــة  )GCT( مــن الاورام الحميــدة النــادرة  الــذي يصيــب  

عظــم  الفخــذ وعظــم القصبــة.  حيــث يتميــز بالوحشــية الموضعيــة  التكــرار والانتشــار الــى الرئــة.
اهــداف الدراســة: ان الغــرض مــن الدراســة هــو تقييــم ومقارنــة الســلوك النســيجي المرضــي بواســطة اظهــار نتائــج الدراســة المناعيــة للانســجة المرضيــة الكيميائيــة قــد 

تمــت  بواســطة , )IL (TNF-α-6( ) و )VEGF( لــكل مــن  الاورام الحبيبيــة  فــي عظــم الفــك كانــت هدفــا لهــذه الدراســة. 
المــواد وطرائــق العمل:تضمنــت العينــة الكليــة 60 مريضــا  مــن اورام الفكيــن الحبيبيــة واورام الخلايــا الكبيــرة للعظــام الطويلــة وقــد ثبتــت الشــرائح المرضيــة بالفورماليــن 

.)VEGF( و ) 6-IL( و  )TNF-α ( وغمــرت بشــمع البرافيــن شــملت الدراســة اســتخدام تقنيــة التصبيــغ الكيميائــي المناعــي بوســاطة الاجســام المضــادة احاديــة
النتائــج  اظهــرت الدراســة ان للعوامــل الســيتوكينيةTNF-αوIL-6 وVEGF لهــا دور مهــم فــي تكويــن الخلايــا العملاقــة المهدمــة للعظــم واثرهــا فــي هــدم العظــم وانحلالــه.
ان تقييــم التعبيــر المناعــي للعامــل الســيتوكينيTNF-α اظهــر فروقــا معنويــة بيــن الاورام كمــا اظهــر ورم الخلايــا العملاقــة الحبيبــي المحيطــي ا لتعبيــر المناعــي الاكبــر 
لهــذا العامــل. امــا بالنســبة للعامــل الســيتوكيني IL-6  فلــم تكــن هنــاك فروقــا معنويــة بيــن اورام العظــام الطويلــة والاورام الحبيبيــة فــي عظــم الفــك علــى الرغــم مــن ارتفــاع 
نســبة هــذا العامــل فــي ورم الخلايــا العملاقــة للعظــام الطويلــة مــن ناحيــة اخــرى فــان تقييــم التعبيــر المناعــي للعامــل الســيتوكيني VEGF فقــد اظهــر هــذا العامــل فروقــا 
معنويــة بيــن ورم الخلايــا العملاقــة للعظــام الطويلــة حيــث ســجل الاظهــار النســيجي المناعــي اعلــى معــدل لــه وبيــن الــورم الحبيبــي المحيطــي والــذي ســجل اوطــأ معــدل 

لهــذا العامــل كمــا ان هنــاك فروقــا معنويــة بينــه وبيــن الــورم الحبيبــي المركــزي.
الاســتنتاج: ان نتائــج هــذه الدراســة اثبتــت بــان الســلوك الحيــوي كمــا تبيــن مــن خــال اظهــار نتائــج العوامــل ال ســيتوكينية VEGF,6-TNF-α,ILكان متوافقــا بيــن افــة 

الخلايــا الكبيــرة و ورم الخلايــا الكبيــرة. وبذلــك نقتــرح بــان هاتيــن الحالتيــن همــا حالــة مرضيــة واحــدة مــع طيــف مــن الســلوك الســريري. 
الكلمات الرئيسة

الورم الحبيبي المركزي-الورم الحبيبي المحيطي-ورم العظام الطويلة
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INTRODUCTION
Many lesions of the jaws contain giant cells, they 

include peripheral giant cell granuloma, central giant 
cell granuloma, aneurysmal bone cyst, brown tumor of 
hyperparathyroidism and early stage of cherubism(1)

Giant cell granuloma which is a benign bone 
lesion that occurs mainly in the jaws, not tumor but 
like condition. Giant cell granuloma presented either 
as central or peripheral giant cell granuloma . They 
are of unknown origin located more frequently in 
the mandible than maxilla, occurring in the 2nd and 
3rd decades of life. Females are more frequently 
affected than males (2,3). PGCG is a reactive exophytic 
lesion occurring on the gingival and the alveolar 
ridge originating from the periosteum or periodontal 
membrane(4). 

On the other hand giant cell tumor is a low grade 
locally aggressive  neoplasm that develops within 
the long bone of young adults of 20-40 years of age. 
It constitutes about 4-5% of all bone tumors and 
about 18% of all benign bone tumors.  It is generally 
considered a true neoplastic condition with well 
defined clinical, radiological and histopathological 
features(5). It apparently arises from the mesenchymal 
cells of the connective tissue frame work. These cells 
differentiate into fibroblast-like stromal components 
and multinucleated cells of osteoclastic type (6, 7). 

The histological features of each of these lesions 
are markedly similar although they vary substantially 
in their clinical behavior. However, sometimes they 
switch from relatively indolent growth pattern to 
become rapidly enlarging and destructive one with 
recurrence tendency. Controversy still exists whether 
the CGCG that occurs in the jaws is a true neoplasm 
and identical to those occurs in the long bones (3, 8). 

A diverse array of inflammatory cytokines and 
chemokines promote the formation of  multinucleated 
osteoclast cells. Osteoclasts are typically present 
in large numbers in GCT of bone, suggesting that 
these tumors may contain cell expressing factors 
that stimulate osteoclast precursor recruitment 
and differentiation(9). Osteolysis is a common 
complication of tumors that arise in, or metastasize to, 
bone. Considerable progress has been made toward 
an understanding of the mechanisms responsible for 
physiological osteoclastogenesis. 

A large number of growth factors, hormones and 
cytokines have been identified that can exert direct 
and indirect stimulatory and antagonistic effects on 
the development of osteoclasts from hematopoietic 
precursors. 

MATERIAL AND METHODS
In thisstudy, files of patients with a definite 

diagnosis of PGCG and CGCG from the Department 
of Oral  and Maxillofacial Pathology, College of 
Dentistry, University of Baghdad were revised. The 
cases of GCT  from Ghazi – Al-Harriri hospital, 
the diagnosis in each case having been made on the 
basis of clinical, radiologic and histologic findings. 
Formalin- fixed and paraffin-embedded- tissue 
samples of all the cases were retrieved. All specimens 
were obtained from surgical excision of the lesions 
and had been fixed in 10% buffered formalin. The 
(H&E) stained slides for all cases were reviewed by 
two histopathologists. The positive control slides 
were prepared from  blocks of patients having tissue 
known to contain the target antigen against which the 
primary antibodies used in this study respectively. 
Positive tissue controls included radicular cyst for 
TNF-α, cervical squamous cell carcinoma for IL-6 
and human kidney for VEGF. For negative controls 
slides the antibody was omitted. In eachsection, eight 
high-power fields were randomly selected, with a 
40X magnification restricted to relatively cellular 
areas containing MNGC, were randomly chosen in 
each section to obtain the  maximum number of high-
power fields common to all samples and to allow 
direct comparisons among them. The MNGC and 
stromal cells with a clearly defined immunostaining 
compared with the positive control cells were 
counted, and the percentage of positively stained 
cells (PP) of the M NGCs and stromal spindle-shaped 
cells was assessed in each field by two observersas: 0 
(<10% stained cells), 1 (≥10%), 2 (≥25%), 3 (≥50%), 
and4 (≥75%) this is for TNF-α and IL-6(10,11) while 
for VEGF; 0, no stained cells; 1, £25% stained cells; 
2, >25% and <50% stained cells; 3, >50% and <75% 
stained cells; and 4, >75% stained cells(12).Statistical 
analysis was performed by SPSS version 19 statistical 
package. Because the data were conformed to 
abnormal distributions, the non-parametric Mann- 
hitneywasused. The differences were considered as 
statistically significant at level p=0.05

RESULTS
All tumors showed similar histological features 

exhibiting a great number of MNGCs surrounded by 
cell populations with oval to spindle cell morphology 
in a loose fibrillar connective tissue stroma with 
many small blood vessels. TNF-α Fig(1) (A,B,C), 
Fig (2) (A,B,C). IL-6 Fig (3) (A,B,C) and VEGF 
Fig(4)(A,B,C) were detected in all cases of PGCGs, 
CGCGs and GCT. The MNGCs expressed IL-6 and 
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VEGF in all cases of PGCGs , CGCGs and GCT 
as cytoplasmic immunostaining while for TNF-α  
as nuclear and cytoplasmic immunistaining Fig(1) 
(A,B,C) and cytoplasmic immunostaining as in Fig(2)
(A,B,C). There was a  statistically highly significant 
difference between PGCG ,CGCG&GCT considering 
the expression ofTNF-α  by MNGCs & stromal cells 
as illustrated in Table  (1, 2), in contrast to IL-6  which 
show anon  significant difference  between CGCG, 
PGCG & GCT as represented in Table (3). VEGF 
shows a highly significant difference between CGCG 
& PGCG &on the other hand between PGCG&GCT by 
stromal cells as illustrated in Table(4,5). Considering  
the statistical correlation between the expression of 
the three markers in CGCG, elucidated that there is  
a direct moderate relation between the expression 

of VEGF in stromal cells(r=0.50), with significant 
relation (p=0.03) in relation to TNF-α expression 
as shown in Table(6). Regarding spearman’s test 
correlation in PGCG demonsetrates that the VEGF 
in stromal cells has an indirect moderate relation 
with TNF-α (r= -0.47), significant relation (p=0.04). 
Similarly, VEGF expression in stromal cells has an 
inverse moderate relation to IL-6 expression  (r=-
0.59) & (p=0.01) as illustrated in Table (7).While 
in GCT, statistical analysis revealed that, there is a 
direct significant correlation in expression of TNF-α 
by stromal cells with MNGCs (r=0.52), and (p=0.02).
On the other hand IL-6 and TNF-α expression by the 
MNGCs  demonstrated a direct significant correlation 
to (r=0.48), and  (p=0.03) as shown in Table (8).

Table 1: Comparison for TNF-α expression among studied giant cells lesion types according to cell types

Mark-
er 

Cell 
Type

Lesion
 Type

Descriptive statistics  Lesion types’ comparison

N Mean % S.D. S.E. Min. Max. Kruskal 
Wallis test P-value Sig.

TNFα

MNGC

C.G.C.G 20 72.2 26.83 6.00 22 100

6.67 0.036 SP.G.C.G 20 80.3 17.40 3.89 38 100

G.C.T 20 59.5 27.46 6.14 15 99

S-cell

C.G.C.G 20 63.05 25.42 5.68 18 98

13.87 0.001 HSP.G.C.G 20 84.3 16.86 3.77 45 99

G.C.T 20 60.85 22.30 4.99 17 92

Table 2: Mann-Whitney U test

Marker Cell Type Lesion type Mann-Whitney U test P-value Sig.

TNFα

MNGC
C.G.C.G

P.G.C.G 177.5 0.54 NS

G.C.T 140 0.104 NS

P.G.C.G G.C.T 102.5 0.008 HS

S-cell

C.G.C.G
P.G.C.G 98.5 0.006 HS

G.C.T 188.5 0.76 NS

P.G.C.G G.C.T 66.5 0.000 HS
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Table 3: Descriptive statistics for IL-6 expression among giant cell lesions

Marker Cell 
Type

Lesion
 Type

Descriptive statistics  Lesion types’ comparison

N Mean% S.D. S.E. Min. Max. Kruskal 
Wallis test P-value Sig.

IL-6

MNGC

C.G.C.G 20 71.8 15.60 3.49 50 100

2.78 0.25 NSP.G.C.G 20 68.7 24.57 5.49 10 98

G.C.T 20 79.3 14.70 3.29 44 100

S-cell

C.G.C.G 20 59.25 17.90 4.00 20 90

1.39 0.49 NSP.G.C.G 20 60.55 15.87 3.55 20 90

G.C.T 20 65.15 25.68 5.74 15 99

Table 4: Descriptive statistics for VEGF expression among giant cell lesions

Marker Cell 
Type

Lesion
 Type

Descriptive statistics  Lesion types’ comparison

N Mean% S.D. S.E. Min. Max. Kruskal 
Wallis test

P-val-
ue Sig.

VEGF

MNGC

C.G.C.G 20 72.8 23.02 5.15 18 99

0.79 0.68 NSP.G.C.G 20 76 20.15 4.51 27 94

G.C.T 20 80.1 16.55 3.70 22 94

S-cell

C.G.C.G 20 72.05 17.50 3.91 43 99

15.19 0.001 HSP.G.C.G 20 49.1 16.11 3.60 27 78

G.C.T 20 70.85 18.92 4.23 24 93

Table 5: Mann-Whitney U test

Marker Cell  Type Lesion type Mann-Whitney U test P-value Sig.

VEGF S-cell

C.G.C.G P.G.C.G 77.5 0.001 HS

G.C.T 191 0.81 NS

P.G.C.G G.C.T 74.5 0.001 HS
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Table 6: Correlation among the markers in central giant cell granuloma.

Markers Cells 
TNf IL-6 VEGF

S M S M S

TNFα
MNGC

r 0.42 0.16 -0.01 0.19 -0.37
p 0.07 0.49 0.97 0.43 0.11

S
r 0.25 0.22 0.50 -0.36
p 0.28 0.34 0.03 (S) 0.12

IL-6
MNGC

r 0.31 0.07 -0.16
p 0.19 0.77 0.49

S
r 0.05 -0.15
p 0.84 0.53

VEGF MNGC
r 0.31
p 0.18

Table 7: Correlation among the studied markers in periphral giant cell granuloma

Markers Cells 
TNS IL-6 VEGF

S M S M S

TNFα
MNGC

R 0.27 0.40 -0.05 0.22 0.10
P 0.25 0.08 0.84 0.34 0.68

S
R 0.18 0.29 0.02 -0.47
p 0.45 0.21 0.94 0.04 (S)

`IL-6
MNGC

r 0.18 0.21 -0.10
p 0.46 0.37 0.67

S
r -0.11 -0.59
p 0.65 0.01 (HS)

VEGF MNGC
r 0.27
p 0.26

Table 8: Correlation among the markers in giant cell tumor.

Markers Cells 
TNf IL-6 VEGF

S M S M S

TNFα

MNGC
R 0.52 0.48 0.20 -0.02 0.00

P 0.02 (S) 0.03 (S) 0.41 0.93 0.98

S
R 0.38 0.30 -0.04 -0.13

P 0.10 0.20 0.85 0.59

IL-6

MNGC
R 0.43 0.13 -0.22

P 0.06 0.58 0.36

S
R -0.34 -0.03

P 0.14 0.89

VEGF MNGC
R 0.39

P 0.09
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Figure 1: positive nuclear and cytoplasmic expression of TNF-α 
(A) Central giant cell granulona 400X, (B) Peripheral giant cell 
granulona 400X, (C) Giant cell tumor 400X

Figure 2: cytoplasmic expression of TNF-α   positive (A) Central 
giant cell granulona 400X, (B) Peripheral giant cell granulona 
400X, (C) Giant cell tumor 400X
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Figure 3: Positive cytoplasmic expression of IL-6  (A) 
Central giant cell granulona 400X, (B) Peripheral giant cell 
granulona 400X, (C) Giant cell tumor 400X

Figure 4: Positive cytoplasmic expression of VEGF (A) Central 
giant cell granulona 400X, (B) Peripheral giant cell granulona 
400X, (C) Giant cell tumor 400X
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DISCUSSION
Some argument is still found whether the 

GCGs of the jaws and the GCT s of long bones are 
really a single pathologic process is an unanswered 
question.. TNF-α mostly expressed as cytoplasmic , 
this in agreement with (11). Nuclear and cytoplasmic  
expression of TNF-α in  the  present study concise 
with (13), who showed increased transcription of 
nuclear factor of activated T cells (NAFT) ,”a 
master of transcription in terminal differentiation of 
osteoclasts” in the  nucleous of MNGCs under the 
influence of stimuli triggered by TNF-α .In order 
to compare between the CGCG, PGCG and GCT 
considering the expression  of TNF-α cytokine, the 
present study results found that, there is a highly 
significant difference between PGCG and GCT, also 
between PGCG and CGCG. This finding is confirmed 
by (14), who demonstrate that the PGCG is the most 
lesion express TNF-α. This high expression of 
TNF-α is coherent with the reactive nature of these 
lesions, in which local irritating factors that trigger an 
inflammatory response promote a greater release of 
cytokines such as TNF-α, which may contribute more 
to angiogenesis rather than bone resorption (15). 

On the other hand, there is a non significant 
difference between CGCG and GCT regardingthe 
expression ofTNF-α, this is supported by previous 
Iraqi study(16) who showed that there is a non significant 
difference between CGCG and GCT.  The comparison 
among these three lesions(CGCG,PGCG&GCT), 
revealed a none significant differences regarding the 
expression  of IL-6 by MNGCs, this is supported by (11) 
This result indicate that this cytokine  play acritical role  
in growth process of these lesions (11,17) and  IL-6 plays 
a critical role in MNGCs formation and regulation of  
bone resorption by the same mechanism (18). In order 
to compare between these lesions, the present results 
showed that there is a highly significant difference 
between CGCG and PGCG in VEGF expression by 
stromal cells, this concise with (19,14), suggesting that 
high levels of VEGF- producing cells in a CGCG 
would be related to a more aggressive biological 
behavior. . On the other hand, PGCG may provoke 
the resorption of underlying cortical bone (20), the 
intensity of this process is significantly lower when 
compared to that observed in CGCG. Several studies 
investigating the phenotype of MNGC in CGCL and 
PGCL have reported consistent immunoreactivity to 
the anti-CD68 antibody, suggesting that these cells 
belong to the macrophage lineage (21).  Also there is 
a highly significant difference between PGCG and 
GCT, this is supported by (19). The elevated level of 

VEGF may therefore co-relate with the extent of 
osteolytic destruction of the lesion, regardless of its 
primary pathology (22). 

      On the other hand the non significant 
relation between CGCG and GCT revealed 
immunohistochemical similarities between CGCG 
of the jaws  and GCT of long bones, supporting 
the observation that sometimes these lesions are 
indistinguishable (21), as well as VEGF expression may 
provide some prognostic indication of biologically 
aggressive behavior and local disease recurrence 
in any osteolytic lesion affecting bone. There was 
a direct correlation  between VEGF &TNF-α, in 
this study demonstrated in the stromal cells. TNF-α 
signaling appears to coordinate the expression of 
specific regulators of endothelial cell survival and 
metalloproteolytic enzymes (23). Furthermore, MMP-
9 mediates the release of extracellular matrix-bound 
VEGF, increasing vascularization (24). A negative 
correlation between the expression of VEGF&TNF-
alpha was recoreded in this study Within this context, 
the lower expression of VEGF in PGCL observed in 
the present study agrees with (15) who found lower 
expression of VEGF in PGCL compared to CGCL. 
VEGF may therefore co-relate with the extent of 
osteolytic destruction of the lesion(25). This finding, 
together with the discrete trend towards higher 
expression of TNF-alpha (26). The present study results 
suggested that there is a direct  correlation  between the 
stromal  cells &MNGCs in relation to the expression of 
TNF-alpha. This is due to the fact that, an established 
mechanism by which TNF promotes inflammatory 
bone resorption is activation of osteoblasts and tissue 
stromal cells to express receptor activator of NF-ϰB 
(RANK) ligand (RANKL) (27,28). On the other hand 
there is a direct  relation  between the expression   
of IL-6 and TNF-α in MNGCs. Proinflammatory 
cytokines, such as TNF-α, induce IL-6 production 
through the activation of the p38 MAPK which, in 
turn, enhances the activity of  NF-κB (29).

CONCLUSION
TNF-α expression in multinucleated giant cells  

and stromal cells  of all cases of CGCG, and GCT  
confirmed its role in osteoclastogenesis. Its highest 
expression in PGCG, reflected the reactive nature of 
these lesions to local irritating factors. IL-6 plays a 
positive regulatory role in osteoclast with the highest 
expression was in the GCT. This cytokine might be 
involved in the growth process and osteoclastogenesis 
of  central giant cell granuloma of the jaw bones and 
GCT of bone, whereas in PGCG, may contribute 
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mainly in the  mechanism of  tumor growth, 
and occasionally of osteolysis. VEGF showed a 
significantly higher expression in GCT in comparison 
to giant cell granuloma of jaw bones emphasized the 
importance of VEGF in osteoclastogenesis in addition 
angiogenesis. While in PGCG significantly lower 
VEGF expression leading to less bone destruction 
and acting as angiogenic stimulator rather than  
osteoclastogenic

The similarities in immunohistochemical 
expression between CGCG and GCT of long bones 
with a non significant difference between them 
regarding the expression of TNF,IL-6 andVEGF, 
supporting the observations that these two lesions are 
the same entity and indistinguishable  and have  the 
same biological behavior.
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Salivary a-Amylase and Albumin Levels In Patients with Chronic 
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ABSTRACT 
Background: Recent studies suggest that chronic periodontitis (CP) and type2 diabetes mellitus (T2DM) are bidirection-
ally associated. Analysis of saliva as a mirror of oral and systemic health could allow identification of α amylase (α-Am) 
and albumin (A1) antioxidant system markers to assist in the diagnosis and monitoring of both diseases. The aims of study, 
compare  the clinical periodontal parameters in chronic periodontitis patients with poorly or well controlled T2DM, salivary 
α-Am, A1, flow rate (FR) and pH then correlate between biochemical, physical and clinical periodontal parameters of 
each study and control groups.
Materials and Methods: 80 males, with an age range of (35-50) years were divided into four groups, (20 subjects at each): 
two groups had well or poorly controlled T2DM both of them with chronic periodontitis, group of patients with only chronic 
periodontitis and control group with healthy periodontium and systemically  healthy. From all subjects unstimulated whole 
salivary samples were collected to measure FR, pH, Al and α – Am, then clinical periodontal parameters (plaque index, 
gingival index, bleeding on probing, probing pocket depth and clinical attachment level)were recorded. 
Results: patients had chronic periodontitis with poorly controlled T2DM demonstrated the highest median values of all 
clinical periodontal parameters and highest increase in levels of salivary α-Am and Al with lowest median values of FR and 
pH, in addition to the highly significant differences among the study and control groups regarding biochemical and phys-
ical parameters. Positive correlation were revealed between α-Am with Al and both of them with all clinical periodontal 
parameters but, they were negative with FR and pH. 
Conclusion: patients with poor glycemic control had more severe periodontal tissue break down with decrease in FR and 
pH also obvious increase in levels of A1 and α- Am so, these biochemical markers will provide an objective phenotype 
to allow practitioners for early diagnosis, which is essential for improved prognosis and effective delay of clinical compli-
cations associated with chronic periodontitis and DM and an important strategy to lower the incidence of both diseases 
world  wide.
Keywords: periodontitis, T2DM, salivary albumin and α-amylase. 

    المستخلص
الخلفيه:الدراســات اثببــت ان التهــاب اللثــه المزمــن وداء الســكري مــن النــوع الثانــي مرتبطــان. تحليــل اللعــاب وتحديــد مســتوى اميليــز و البوميــن للمســاعده فــي تشــخيص 
الامــراض. اهــداف الدراســه قيــاس مؤشــرات اللثــه الســريريه فــي مرضــى التهــاب اللثــه اللمزمــن مــع او بــدون الســكري مــن النــوع الثانــي المســيطر عليــه او الغيــر مســيطر 

عليــه و الفــا اميليــز و البوميــن اللعابــي و حامضيــه و معــدل ســريان اللعــاب ثــم تحديــد العلاقــه بينهــم
المــواد و الطــرق:80 ذكــر بعمر)35-50(ســنه  تــم تقســيمهم لاربــع مجاميــع)20 فــي كل مجموعــه( اثنــان لديهــم التهــاب اللثــه المزمــن مــع الســكري مــن النــوع الثانــي 
المســيطر او غيــر مســيطر عليــه و مجموعــه التهــاب اللثــه المزمــن و المجموعــه الضابطه.ثــم جمــع اللعــاب منهــم لقيــاس حامضيــه ومعــدل ســريان اللعــاب  و اميليــز و 

البوميــن اللعابــي و مؤشــرات اللثــه الســريريه.
النتائج:مرضــى التهــاب اللثــه المزمــن مــع الســكري مــن النــوع الثانــي الغيــر مســيطر عليــه اظهــروا اعلــى قيــم لمؤشــرات اللثــه الســريريه و اعلــى زيــاده فــي الاميليــز و 
البوميــن و اقــل قيــم لحامضيــه و معــدل ســريان اللعــاب مــع فروقــات معنويــه عاليــه بيــن المجاميع.هنــاك علاقــات موجبــه بيــن اميليــز و الالبوميــن و كلاهمــا مــع مؤشــرات 

انســجه ماحــول الاســنان الســريريه لكنهــا ســالبه مــع حامضيــه و معــدل ســريان اللعــاب
ــن  ــن وهذي ــز والبومي ــي اميلي ــادة ف ــة وســريان اللعــاب وزي ــي حامضي ــاض ف ــة وانخف ــر لانســجة اللث ــر اكث ــون مــن تدمي ــي يعان ــوع الثان الاســتنتاج: مرضــى الســكري الن

ــا.  ــة بهم ــل الاصاب ــن لتقلي ــن المرضي ــر لهذي ــي التشــخيص المبك ــن يســاعدان ف الأخيري
INTRODUCTION 

 Periodontitis is irreversible inflammatory 
disorder of the supporting structures of the tooth 
leading to progressive attachment loss and destruction 
of alveolar bone. Chronic periodontitis (CP) is the 
most prevalent form of periodontitis, hence affects 
about 10%-15% of adult population world wide. 
Furthermore in the presence of systemic disease 
(e.g.DM),which modify the host response to plaque 
accumulation, the disease progression may become 
more aggressive(1). The DM, is a metabolic disorder 
characterized by hyperglycemia and T2DM which is 
the most common type is linked to insulin resistance 
and patients with DM are prone to oral complications 
such as periodontal disease (PD), dry mouth and 
abscesses (2). Hence, today various researches are 

being conducted to evaluate possible compound 
in the oral fluids through which it may possible to 
assess the presence and severity as well as, to identify 
the patients at risk for these diseases thus, analysis 
of saliva which is a complex secretory fluid that can 
be easily collected through non-invasive means for 
the screening of large samples in addition, saliva 
contains locally produced microbial and host response 
mediators, as well as, systemic (serum) markers (3). 
Thus the investigation of salivary proteins such as Al 
and α- Am in patients with CP and DM may be useful 
to enhance the knowledge of their roles in these 
diseases. So, this study was designed to determine the 
effect of glycemic control in T2DM on periodontal 
health status as well as, on the levels of salivary Al, 
α-Am, FR and pH. 
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MATERIAL & METHODS 
   The participants in this study was 80 males with 

age range (35-50) years, recruited from specialized 
center for endocrinology and Diabetes in Baghdad 
and from periodontics Department, at the teaching 
hospital in the College of Dentistry, University of 
Baghdad. They were divided into four groups. 
1.Study group of 20 males suffer from CP with well 

controlled T2DM HbA1c < 7%(4) (CP+wT2DM). 
2.Study group of 20 males suffer from CP with poorly 

controlled T2DM,HbA1C > 9%(4)(CP+pT2DM).
3.Study group of 20 males suffer from CP but 

systemically healthy (CP). 
4.Control group of 20 males with clinically healthy 

periodontium and apparently systemically healthy. 
Healthy periodontium defined by the absence of 
any signs and symptoms of gingival inflammation, 
without periodontal pockets or clinical attachment 
loss. This group represented a base line data for the 
salivary Al and α-Am levels.        

Patients with CP demonstrated the presence 
of at least four sites with PPD (≥4mm) and clinical 
attachment loss of (1-2) mm or greater (5).

The inclusion criteria were only males with 
at least 20 teeth present, T2DM ≥ 5 years on oral 
hypoglycemic therapy only and body mass index within 
the normal range (18.5-24.9 kg/m2) (6). The exclusion 
criteria were females, presence of systemic diseases 
other than T2DM, patients administered medications 
(anti-inflammatory and anti-microbial) or undergone 
periodontal treatment in the 3 months prior to the 
study, smoking, alcohol consumption, T1DM and 
T2DM administring insulin, presence of nephropathy, 
retinopathy and diabetic foot. Unstimulated whole 
salivary samples were collected from all participants 
(7). During that salivary (FR) was measured through 
dividing the volume of the collected sample by the 
collection time. After this by using DP universal test 
paper, the salivary pH was measured, then samples 
were centrifuged for 15min. at 4000 rpm and frozen, 
at -20 o C. By using Michigan O periodontal probe, the 
examination of clinical periodontal parameters was 
performed on four surfaces (mesial, buccal /labial, 
distal and lingual / palatal) of all teeth except the 3rd 
molar, which included:
1.Plaque index system (PLI)(8).
2.Gingival Index system (GI) (9). 
3.Bleeding on probing (BOP) (1).
4.Probing pocket Depth (PPD).
5.Clinical Attachment level (CAL).
      For biochemical analysis of salivary A1, Protein  
U.S / Syrbio kit was used. While for salivary α- 

Am, (single Reagent GALG2-CNP) /SPECTRUM 
kit was used, hence the activities were determined 
by measuring the absorbace at 598 nm and 405 
nm respectively both by the spectrophotometer. 
Descriptive statistics that include mean and median 
values and inferential statistics which include kruskal 
– Wallis  H test, Mann- Whitney U test and pearson 
correlation (r) were used. The level of significance 
(S) was accepted at P ≤0.05, highly significance (HS) 
at P < 0.01 and non-significant (NS) at P > 0.05. We 
certify that this study involving human subjects is in 
accordance with the Helsinky declaration of 1975 as 
revised in 2000 and that it has been approved by the 
relevant institutional ethical committee.  

RESULTS 
The highest mean of age was found in CP + 

pT2DM group (45.85), followed by CP + wT2DM 
(44.95), then CP group (41.7) while, the least mean of 
age was detected in control group (38). Patients with 
CP + pT2DM demonstrated the highest median values 
of the clinical periodontal parameters, then patients 
suffer from CP + wT2DM, after that CP patients. 
Inter study groups comparisons regarding all clinical 
periodontal parameters revealed, HS differences 
between CP + pT2DM with both CP + wT2DM and 
CP groups while, they were NS differences between 
CP + wT2DM with CP groups (Table -1).

From (Table -2), the biochemical analysis of 
both Al and α – Am presented that highest increase 
in median values were revealed in CP + pT2DM 
group after that patients with CP + wT2DM, then 
CP group as compared to the control group hence, 
HS differences were demonstrated among the four 
groups. On the other hand, the physical parameters 
analysis showed decrease in median values of both 
FR and PH in study groups when compared to control 
group and the lowest median values demonstrated in 
CP + pT2 DM group. Again, HS differences among 
the study and control groups were found.  

The comparisons between all pairs of the study 
and control groups regarding α-Am, A1, FR and pH 
demonstrated HS and S differences except the NS 
differences between CP+wT2DM with CP groups 
concerning α-Am, A1 and pH(Table -3). 

The results of correlations (Table -4&5) between 
α-Am and A1 with clinical periodontal parameters 
were positive but they were negative with FR and 
pH at all groups, although α-Am revealed moderate 
positive correlations with PLI and GI at CP + pT2 
DM and CP + wT2DM groups respectively. 

The correlations between α-Am with Al were 
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positive at all groups (table -6).

DISCUSSION 
The CP + T2DM patients revealed higher mean 

of age, this can be explained by the greater incidence 
of both diseases in adults(10). 

In diabetic patients, the vascular changes, 
neutrophil dysfunction, altered collagen synthesis, 
accumulation of advanced glycation end products 
leading to impaired tissue repair capacity (1), as well 
as increased glucose level in gingival crevicular fluid 
(GCF) and saliva (11), decrease FR that disrupt the 
cleaning and buffering capacities and clearance of 
bacterial substrate which then increase accumulation 
of plaque and calculus (12), in addition increased 
levels of α – Am and Al,in which the former favored 
proliferation of both aerobic and anerobic bacteria in 
plaque, while the latter considered potential energy 
sources and enable the attachment of pathogenic 
bacteria thus alter the composition of plaque (13). 
So, diabetics had 3fold increase in risk of having 
periodontitis compared to non-diabetics,hence adults 
with an HbA1c level 0f 9%had significantly higher 
prevalence of severe periodontitis thus, the gingival 
inflammation and bleeding are intensified, greater 
prevalence and extent of pockets with twice as likely 
a non- diabetics to have attachment loss (2,10,12).

Saliva contains numerous defense antioxidant 
proteins e.g. Al and α- Am which able to inhibit the 
generation of free radicals (14). The highly significant 
increase in α-Am level in CP patients as compared to 
control group revealed by this study are in accordance 
with other studies (15-19), the same result was found 
when comparing CP + T2 DM groups with control 
group, hence different researchers had reported that 
salivary α-Am concentrations from T2DM patients 
were higher (11,20-22) or lower (23-26) than its levels 
in non-diabetics. The response of salivary gland 
to inflammatory diseases, resulting in enhanced 
synthesis and secretion of defense proteins (15). The 
increased basement membrane permeability of 
salivary glands in diabetics leads to increased passage 
of proteins into the saliva, moreover the sialosis in 
the parotid gland in T2 diabetics, hence most of α 
-Am being synthesized in this gland, could result in 
variations in the salivary composition (22). Studies 
showed that α – Am is a major lipopolysaccharide 
binding protein of Agri, gatibacter actinomycetem 
comitans and Porphyromonas gingivalis (P.gingivalis) 
and interfere with bacterial adherence and biofilm 
formation also performs a direct inhibitory effect on 
the growth of Neisseria Gonorrhoea and P.gingivalis 

(13). The notable increase in Al level in CP patients 
in comparison to control subjects in this study was 
in consistent with findings of previous studies (27-29), 
while others (14,30)demonstrated decrease in Al levels 
with deterioration of periodontal tissue condition. 
Although the significant increase of Al in T2 diabetics 
found by researchers (31,32) were in agreement with 
this study, but disagree with other results (33,34). Al 
accounting for more than 50% of all plasma proteins, 
thus is regarded as markers for plasma protein 
leakage occurring as a consequence of inflammatory 
process, so the high salivary Al level in CP patients 
due to ulceration in sulcular epithelium confirming 
the sulcular origin of Al from GCF, thus 4-5 times 
rise in Al level was noted during periodontal tissue 
destruction when compared with that of the control 
(28),moreover the presence of Treponema Denticola 
seemed to increase Al in periodontitis patients (35). 
On the other hand, disregulation in the factors that 
regulate Al synthesis during DM occur which include 
nutrition, hormonal balance and osmotic pressure and 
the inflammation of salivary gland causing increased 
leakage of serum proteins into the saliva (33). Finally, 
studies measured A1 and α – Am levels in T2 diabetics, 
they ignor their periodontal health status. 

  The more acidic pH in CP patients was in line 
with some studies (29,36),hence significant correlation 
did exist between pH and PPD on the other hand 
increase in pH was found (28,37) in CP patients. From 
the present study the decrease in pH of diabetics was 
coincide with other reports (12,25,38), hence significant 
decrease in pH  was demonstrated when comparing 
uncontrolled T2DM with healthy and controlled 
T2DM as well as, healthy with controlled T2DM (39). 
The decrease in salivary FR and bicarbonate content 
consequently contributed to the more acidic saliva 
(38). The higher concentrations of hydrogen ions (from 
salivary glands or oral microbiota), the lowest the pH, 
since pH level negatively correlated with proportion 
of periodontal pathogens, that grow in mildly acidic 
pH, either utilize or create products that are mild to 
moderately acidic in nature (29).

   The decrease in salivary FR in this study 
coincide with others concerning CP (15,19,29), and DM 
(12, 24,25,40) but diverge with previous studies about 
CP (37) and DM (41) who reported increased of FR, 
on the other hand some researchers found that FR 
levels not affected by periodontal health status (28) 
or presence of DM (42). There are multiple causes of 
salivary hypofunction including inflammation e.g. 
periodontal disease (19), hydrogen concentration, aging 
(40) or systemic disease e.g. DM (24), so in this case the 
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decrease in pH, medication givin for diabetics, poly 
urea and dehydration, neuropathies, microvascular 
changes, metabolic disturbances also, hypertrophy of 
salivary glands can be attributed to decrease in FR (12, 

25). 
    Positive correlations of α –Am and A1 with 

each other and with clinical periodontal parameters, 
but they were negative with FR and pH, this can be 
explained by the presence and increased inflammation 
with periodontal tissue destruction due to CP and 
DM which lead to increased levels of α-Am and 
Al but decrease in FR and pH. These results were 
in concurrent with other results (16,17,19) who found 

significant positive correlations between α-AM with 
PPD and CAL, while significant  negative correlation 
with FR(19) in CP patients. In general, there were 
correlations between α – Am with glycemic control 
(23,24,26), but non significant with FR at controlled 
and uncontrolled T2DM(23). Significant positive 
correlation was detected between Al levels with GI in 
T2 diabetes (43).

  Finally, the results may differ from one study 
to another these may be due to e.g. the diversity in 
selection criteria of samples, metabolic control, wide 
range of age, different types of saliva,that can limit 
direct comparison. 

Table (1): Median values of the clinical periodontal parameters  and the inter groups comparisons between all pairs of 
the study groups 

Clinical 
periodontal 
parameters

Groups Median

CP+ pT2DM & CP+ wT2DM CP+ pT2DM & CP CP & CP+ wT2DM
Mann 

Whitney 
U test

P-value
Sig.

Mann 
Whitney U 

test

P-value
Sig.

Mann 
Whitney U 

test

P-value
Sig.

PLI

CP+ pT2DM 2.682

4.735 0.00
HS 5.411 0.00

HS 1.948 0.51
NS

CP+ wT2DM 1.815
CP 1.341

Control 0.232

GI

CP+ pT2DM 2.553

5.410 0.00
HS 5.42 0.00

HS 0.677 0.499
NS

CP+ wT2DM 1.556
CP 1.5

Control 0.108

BOP
score1

CP+ pT2DM 60.5
4.390 0.00

HS 3.993 0.00
HS 1.233 0.217

NSCP+ wT2DM 46
CP 42

PPD
CP+ pT2DM 6.67

4.363 0.00
HS 4.255 0.00

HS 0.825 0.409
NSCP+ wT2DM 6.13

CP 5.945

CAL
CP+ pT2DM 4.4

4.372 0.00
HS 4.749 0.00

HS 0.989 0.323
NSCP+ wT2DM 3.08

CP 2.435

*P<0.01 High significant

Table (2): Median values of salivary α-Amylase , Albumin ,FR and pH and  the significance of differences among the 
study and control groups. 

parameters
CP+ pT2DM CP+ wT2DM CP Control Kruskal-Wallis H test

Chi square P-value
Sig.Median Median Median Median

α-Amylase U/L 162.14 99.25 90.86 65.47 43.62 0.00 HS
Albumin mg/dl 104.8 79.18 75.72 56.51 30.568 0.00 HS

FR ml/min 0.23 0.725 0.75 1.2 65.6 0.00 HS
pH 5 6 6 7 24.96 0.00 HS
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Table(3): Inter groups comparisons of the median values of salivary α-Amylase , Albumin ,FR and pH between all pairs 
of the study and control groups

parameters

CP+ pT2DM&CP+ 
wT2DM CP+ pT2DM&CP CP+ pT2DM&-

Control CP+ wT2DM&CP CP+ wT2DM&-
Control CP& Control

Mann 
Whitney 

U test
P-value

Mann 
Whitney 

U test
P-value

Mann 
Whitney 

U test

P-val-
ue

Mann 
Whitney 

U test
P-value

Mann 
Whitney 

U test
P-value

Mann 
Whitney 

U test
P-value

α-Amylase 
U/L 3.354 0.001

S 3.517 0.00
HS 5.410 0.00

HS 0.352 0.725
NS 4.436 0.00

HS 4.003 0.00
HS

Albumin 
mg/dl 2.998 0.021

S 2.976 0.03
S 4.816 0.00

HS 0.864 0.322
NS 2.332 0.044

S 4.275 0.00
HS

FR ml/min 4.998 0.00
HS 5.437 0.00

HS 5.444 0.00
HS 4.870 0.00

HS 5.278 0.00
HS 4.809 0.00

HS

pH 4.275 0.00
HS 4.925 00.00

HS 5.231 0.00
HS 1.274 0.203

NS 3.213 0.01
S 2.453 0.014

S

Table (4): Correlations between the levels of α-Amylase with the clinical parameters of each study and control groups.

parameters Statistical anal-
ysis CP+ pT2DM CP+ wT2DM CP Control

PLI
r 0.56 0.188 0.254 0.248
p 0.816  NS 0.427  NS 0.281  NS 0.292  NS

GI
r 0.164 0.57 0.222 0.290
p 0.489  NS 0.012   S 0.348  NS 0.214  NS

BOP score1
r 0.207 0.227 0.003 -
p 0.381  NS 0.330  NS 0.990  NS -

PPD
r 0.173 0.039 0.199 -
p 0.466  NS 0.871  NS 0.400  NS -

CAL
r 0.154 0.201 0.068 -
p 0.516  NS 0.395  NS 0.775  NS -

FR
r -0.268 -0.442 -0.009 -0.156
p 0.254  NS 0.049   S 0.969  NS 0.511  NS

pH
r -0.131 -0.035 -0.144 -0.096
p 0.582  NS 0.884  NS 0.543  NS 0.687  NS

Table(5): Correlations between the levels of Albumin with the clinical parameters of each study and control groups. 

parameters Statistical analysis CP+ pT2DM CP+ wT2DM CP Control

PLI
r 0.148 0.134 0.085 0.131
p 0.533  NS 0.573  NS 0.721  NS 0.581  NS

GI
r 0.327 0.186 0.070 0.224
p 0.159  NS 0.434  NS 0.771  NS 0.343  NS

BOP score1
r 0.378 0.157 0.186 -
p 0.100  NS 0.508  NS 0.434  NS -

PPD
r 0.121 0.268 0.255 -
p 0.611  NS 0.253  NS 0.277  NS -

CAL
r 0.482 0.189 0.107 -
p 0.032  S 0.424  NS 0.653  NS -

FR
r -0.321 -0.214 -0.151 -0.046 
p 0.167  NS 0.365  NS 0.526  NS 0.847 NS

pH r -0.197  -0.273  -0.045  -0.235  
p 0.406  NS 0.245  NS 0.849  NS 0.318  NS
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Table (6): Correlations between salivary levels  of( α-Amylase and  Albumin  of each study and control groups.

Parameters Statistical analysis CP+ pT2DM CP+ wT2DM CP Control
α-amylase and albumin r 0.291 0.103 0.195 0.511

p 0.214  NS 0.665  NS 0.411  NS 0.831 NS
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ABSTRACT
Introduction: Medical grade acrylic resin is the material of choice for many dental and facial restorations. When making artificial 
eye from this polymer, it is highly required to apply the perfect shade matching the original one. However, this may have some 
significant effect on the mechanical properties as well as surface integrity since most types of paints used with acrylic resin are oil 
paints. The aim of this study was to evaluate the effect of oil paint addition on acrylic resin surface hardness. 
Methods: The study consisted of 3 main groups (control, white 1, and white 2). Each group consisted of 10 samples. The paint 
concentration was increased from white 1 to white 1 respectively. Vickers hardness test was applied on all samples. 
Results: The statistical results showed that there was a significant increase in the acrylic surface hardness as the oil paint concen-
tration increases (p-value < 0.05). 
Conclusion: A conclusion drawn from this study that the oil paint would have significantly increase the acrylic eye prosthesis hard-
ness but it might be to a certain level. 

KEYWORDS
ocular prosthesis; acrylic resin coloring; acrylic resin surface hardness.

المستخلص
الاكريلك هو المادة المستخدمة بشكل واسع في مجالات طب الاسنان وتعويضات الوجه )على سبيل المثال العين الاصطناعية(.

يتطلــب تصنيــع العيــن الاصطناعيــة اســتخدام الالــوان الزيتيــة لغــرض الحصــول علــى لــون مطابــق للعيــن الطبيعيــة وهــذا قــد يكــون لــه بعــض التأثيــر علــى الخــواص 
الميكانيكيــة لمــادة الاكريلــك. ان الهــدف مــن هــذه الدراســة هــو تقييــم تأثيــر إضافــة الطــاء الابيــض بتراكيــز معينــة علــى صــادة ســطح الاكريلــك.  شــملت الدراســة علــى 
ثــاث  مجموعــات رئيســية. تتألــف كل مجموعــة مــن 10 عينــات. وقــد زاد تركيزنســبة الطــاء الأبيــض مــن 1مــل إلــى 2مــل علــى التوالــي. تــم تطبيــق اختبــار صــادة 

فــي جميــع العينــات.
النتائج: أظهرت النتائج أن هناك زيادة كبيرة في صلادة سطح الاكريلك مع زيادة تركيز الطلاء.

الخلاصة: الاستنتاج من هذه الدراسة أن استخدام الاصباغ الزيتية كان له تاثير كبير على صلادة مادة الاكريليك  ولكن قد يكون على مستوى معين.
INTRODUCTION 

Ocular prosthesis refers to the object that is 
manufactured from glass or plastic materials to 
replace the missing eye.  Since one of the first 
noticeable features of the human face is the eye 
(1), any deformity or defect that has a congenital or 
accidental origin would significantly impact both 
the physiological and the psychological status of the 
individual (2,3)It is suggested to replace the lost eye as 
soon as possible in order to avoid the patient stress 
due to the societal reaction to the patient’s deformity 
(4). The biggest challenges associated with ocular 
prosthesis treatment is to make the patient capable of 
coping with the rehabilitation process which would 
enhance its esthetic acceptability (5). Regarding 
esthetics, ocular prosthesis are mainly made from 
medical grade acrylic resin (polymethylmethacrylate) 
in a process involving proper shaping and adding 
white stain as well as blood vessel simulation to 
match the appearance of the natural eye(6). When it 
comes to coloring, different materials are used to 
for this purpose such as hydrosoluble gouache and 
nitrocellulose that are chemically compatible with 
acrylic resin. However, the main type of stain used 
is the oil paint (7, 8). It was reported in the literature  

that color combination with the acrylic resin would 
have some effects on the mechanical properties of 
the resin itself (9). Oil paint addition would have an 
optimum esthetic results for the restoration due to 
their compatibility with the acrylic resin. However, oil 
acts as a plasticizer that could change the mechanical 
properties of the final restoration which might later 
affect its color stability (10, 11). Therefore, it is necessary 
to understand what kind of change the oil paint 
addition would happen on the acrylic resin surface 
properties as well as the mechanical properties. The 
aim of this study was to evaluate the effect of oil paint 
addition on acrylic resin surface hardness. 

MATERIALS AND METHODS 
Materials 

In this study, a total of 30 specimens of acrylic 
resin (Spofadental,Czech Republic) were used. 
They were divided into 3 groups; the control, white 
1, and white 2. Each group had 10 specimens. The 
experimental groups (white 1 and white 2) differ from 
each other in the amount of white oil paint added. 
The oil paint used was Grumbacher Titanium white 
(USA)(Picture 1). Dental stone (Spofadental,Czech 
Republic) was used for molds making, and petroleum 
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jelly (China) was used as a separating medium.  

Picture (1): Oil paint (acrylic compatible) Grumbacher Titanium 
white
Sample preparation

Metal models (65 mm x 10 mm x 3 mm) were 
used to make acrylic samples. The sample preparation 
started by applying separating medium to the upper 
and lower halves of metal flask to facilitate removal 
of stone mold following deflasking. Then, the mixed 
dental stone at a creamy state was placed into lower 
half of flask and patterns gently in the middle part 
while taking into consideration half of patterns must 
be exposed so that they can be easily removed. After 
complete set of the dental stone layers, the separating 
medium was added and upper half was placed into its 
position. Another mix of dental stone was prepared 
and placed over both patterns and stone surface. 
The mold was left for one hour. It was then opened 
to remove the metal sample (Picture 2).  After that, 
the mold was lubricated with separating medium 
and left to dry. The second layer of the medium was 
applied.  The acrylic powder and liquid were mixed 
for the control group by adding 22g of the powder to 
10 ml of the monomer at each mix. The dough acrylic 
was packed into the mold, the flask was compressed 
under hydraulic press and then cured. Once curing 
completed, the flask was left to cool. The samples 
were removed from the flask, finished and polished. 
They were then stored in water to avoid acrylic 
shrinkage until conducting the hardness test. 
The White acrylic samples (groups 2 and 3) were 
fabricated using the above process with adding 1ml 
white oil paint to 9ml liquid monomer for the White 
1 group, and adding 2ml white oil paint to 8ml of 
monomer for the White 2 group. 

Picture (2): The dental stone mold and the metal model

Hardness test
Hardness tester (Matsuzawa Japan for Vickers 

hardness test) was used for measuring acrylic 
samples’ hardness and the Vickers micro-hardness 
test was selected according to the samples’ material 
(Picture 3). The test protocol consist of applying 
a load of 50 grams on the sample surface for 10 
seconds. The samples were tested three times (left, 
middle, right) and average readings were calculated 
for each specimen. 

Picture (3): Matsuzawa hardness testing machine

RESULTS
Each sample was subjected to Vickers hardness 

test for three times at three different spots. An 
average value for the three different measurements 
was calculated to represent the sample hardness 
strength. The IBM SPSS V.20 software was used for 
the statistical analysis. As presented in Tables (1 and 
2), there was a noticeable increase in the mean values 
of hardness strength as the concentration of the oil 
paint increases. That was associated with the slight 
but insignificant increase in the standard deviation 
values for the white 1 and the white 2 groups. The 
One-way ANOVA test confirmed the tendency of 
the oil paint to increase the hardness strength of the 
acrylic resin material P-value < 0.05 as both white 1 
and 2 were significantly different in the amount of 
hardness strength than the control. They were also 
significantly different from each other in the amount 
of hardness strength as illustrated in the Tukey HSD 
multiple comparison test (Table 3). 
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Table (1): Hardness values for the groups’ samples (g/mm²)

Control White 1 White 2
129.60 226.00 245.40
128.40 230.40 243.80
130.70 225.30 246.30
126.50 227.20 249.60
128.30 229.80 250.40
127.60 231.50 241.50
131.20 219.20 242.20
125.90 228.40 243.30
124.20 231.20 248.20
123.80 230.90 247.80

Table (2): Means and standard deviation values for the groups

Groups N Mean Std. Deviation

Hardness
(g/mm²)

Control 10 127.62 2.53412
White 1 10 227.99 3.79223
White 2 10 245.85 3.11707

Table (3): Tukey HSD multiple comparison test (ANOVA)

Groups N
Subset for alpha = 0.05

1 2 3
Control 10 127.6200
White 1 10 227.9900
White 2 10 245.8500

Sig. 1.000 1.000 1.000

DISCUSSION
Acrylic resin material (polymethylmethacrylate) 

has been used extensively for a variety of medical 
applications due to its chemical and mechanical 
properties as well as being biologically inert when 
it is used for making a dental or facial prosthesis. 
When it comes to ocular prosthesis which is mainly 
constructed from acrylic resin, it is necessary to 
evaluate the functionality and the suitability of this 
material as well as its longevity. Acrylic eyes need to 
match the real ones as much as possible. Therefore, 
several paints and stains are used for prosthetic 
coloring. Since oil paints are the material of choice 
for most technicians, it is believed that it might have 
an effect on the mechanical properties of the acrylic 
restoration since oil paint acts as a plasticizer. The aim 
of this study was to examine and evaluate the effect 
of oil paint addition to the acrylic resin on its surface 
hardness. Three study groups were used; the control 
and 2 different paint-loaded groups. The Vickers 
hardness test results showed a significant variation 

among the groups with the increase in surface hardness 
as the oil paint concentration increases. The statistical 
results demonstrate the surface hardness increase in 
relation to oil paint concentration. The study results 
disagrees with a study conducted by Parker S. and 
associates [12] who stated that surface hardness of soft 
acrylic resin decreases with the increase of plasticizer 
content which is oil soluble compound. 

CONCLUSION
This study was an attempt to evaluate the 

effect of oil paint addition on the acrylic resin 
(polymethylmethacrylate) material in terms of 
hardness strength. The study results clearly stated that 
the oil paint would significantly increase the hardness 
strength of the acrylic resin. However, it is still 
ambiguous that at what lever of oil paint concentration 
this hypothesis would still valid. Therefore, further 
considerations are highly recommended. 
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ABSTRACT
Background: For many infants and children non-nutritive sucking habits are very common and one of those habits is pacifier suck-
ing, however, if this habit persist beyond the age of 3 years it may cause esthetic, occlusal and psychological changes. This study 
was conducted to determine the effect of pacifier sucking habit on the oral health of children aged 1-5 years old in Baghdad city 
and to assess its role in the modification of the oral microflora.
Materials and methods: The study was carried out among children aged 1-5 years old with no history of any systemic diseases nor 
taking any medical treatment for the past two weeks prior to the examination, 50 children with continuous pacifier sucking habit 
were chosen to be the study group, compared to 50 children without any sucking habit (control group) matching the study group in 
age and gender. Information sheet filled by the parents concerning general health and frequency of oral infections of their children 
was taken. Oral microorganisms samples were obtained from children and cultured aerobically using blood agar, MacConkey agar, 
chocolate agar and sabauraud, s dextrose agar. 
Results: Children with pacifier sucking habit showed higher frequency of having continuous oral infections (44%) whereas in non 
pacifier sucking group it was zero. Concerning the oral infections, a statistical difference was found by which the pacifier sucking 
children oral infections exceed significantly that of the non pacifier sucking children (P<0.01). Regarding the oral microorganisms, 
more types were found among pacifier sucking children. Candida, Sterp.pyogenes, strep.faecalis, E.coli, Acinetobacter and sterp.
pneumonia were more common among pacifier sucking children.
Conclusion: Pacifier use affect types and frequency of microorganisms found in the oral cavity which may affect the frequency of 
oral infections. Health programs should be constructed to improve parents’ knowledge concerning the effect of pacifier use in the 
oral health of their children and how to clean it if it used to reduce its contamination. 

KEY WORDS
Pacifier sucking habit, candidal infection, oral microflora.

INTRODUCTION
Two types of sucking habit are found, nutritive 

sucking habit by which the child sucks for nutrition 
and non nutritive sucking habit and that is when the 
child sucks to satisfy psychological need (1, 2). Both are 
considered sucking habits as they involve frequent 
conscious and unconscious neuromuscular activities 
(3, 4). 

Pacifier sucking habit is considered as a 
nonnutritive sucking habit (5). It is a nursing device 
shaped for a baby’s mouth with imperforated teat that 
is attached to a shield designed in a way to prevent the 
child from putting the entire pacifier in his mouth. It 
also has rings attached to the flange for easy removal 
if aspirated (6).

The use of pacifier may be initiated by the parents 
or the caregiver of the child for many reasons and 
the most common one is that, as its name indicate, 
soothing and comforting a baby (7, 8), however, adverse 
health effects have been associated with its use 
including inverse relation to breast feeding duration 
which increas the risk of early weaning (9,10) , otitis 

media(11) , thrush and candidal infection(12). It could 
also associated with wheezing, respiratory illness, 
vomiting, fever, diarrhea and colic (13).

In Iraq, there is no available data or study 
concerning the effect of the pacifier in the oral health 
of children, so this study was conducted to determine 
its role in the oral infections and to assess its effect on 
the oral microflora among Iraqi children 1-5 years. 

MATERIALS AND METHOD
Approval from the ministries of work and social 

affairs, education and health to carry out this study 
was taken. A contact with school authorities was made 
to explain the purpose of the study. For including 
children in this study     permission was obtained 
from the parents and questionnaires were designed 
to obtain information from them including general 
health and the sucking habits of their children. The 
study group was consisted of fifty healthy children 
with continuous pacifier sucking habit aged 1-5 
years, they were selected from thirty kindergarten and 
nursery schools in both sides of Baghdad city. While 
the control group were 50 children matching the age 
and gender selected from the same school of the study 
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group. They were without any sucking habit. All 
children in both groups had not taken antibiotic and 
⁄or antimycotic treatment during at least the previous 
three months and without any chronic disease.

Microbiological samples were collected from 
children by swabbing their oral mucosal surface 
(cheek, hard palate, dorsum of the tongue and floor 
of the mouth) by sterile cotton swap (14). Each 
swab was streaked on blood agar, MacConkey agar, 
chocolate agar and sabauraud,s dextrose agar and 
then incubated aerobically for 24 hours at 37o C. 
The morphology of different types of colonies was 
recorded and smears of these different colonies were 
done to study the Gram’s reaction and microscopical 
characteristic (15).

Different types of colonies were sub cultured 
and stored for further biochemical tests to reach 
complete identification of each isolate. These tests 
include: Hemolysis on blood and choclate agar plates, 
catalase test, oxidase test, slide coagulase test, Imvic, 
urease test, Kliger iron agar (KIA) test, bacitracin 
differentiation test, optochin sensitivity test and API 
20 E system (16,17).

RESULTS
Concerning oral infections, continuous oral 

infections occurred only among pacifier sucking 
group (44%), however, children affected by oral 
infections at few and distant times among  non pacifier 
sucking group were 46 (92%) whereas among pacifier 
sucking group was 9 (18%). A statistical difference 
was found by which the pacifier sucking group 
exceed significantly that of non pacifier sucking 
group (P<0.01), Table (1).

      There are 17 different types of microorganisms 
in pacifier sucking group, while in non pacifier sucking 
group there are only 14 types of microorganisms, 
Table(2). In the pacifier sucking group the highest 
percentage appear to be found for Strep. viridans, 
Candida and Moraxella which are 100%, 96% and 
94% respectively, however, in non pacifier sucking 
group the highest percentage appear to be found for 
Strep.viridance 100% followed by Moraxella 96% 
and then Candida 60%.

Table (3) and (4) demonstrated the distribution 
of microorganisms by age group in the pacifier and 
non pacifier sucking children respectively.
     

DISCUSSION
The results of the present study revealed that there 

was a significant relation between the occurrence of 
oral infection and the pacifier use as it is shown in 

Table (1), this finding is in accordance with that found 
by other studies (12,14,18). 

The association between pacifier sucking habit 
and the occurrence of oral infection may be related 
to the presence of a foreign body in the mouth which 
may be contaminated in a way or another like its 
contamination when it’s dropped down or its use by 
another child.

In this study the presence of candida in the 
pacifier sucking children was 36% higher than that 
of the non pacifier sucking children ( Table 2) which 
suggests that the use of pacifier may be a local factor 
that influences and enhances the colonization and 
proliferation of candida in the oral cavity (14).

 The microorganisms identified according to 
the systematic manner which comprises the colony 
morphology and the selective media in addition to 
the biochemical tests, the microbiological study 
of pacifier and non – pacifier sucking groups 
demonstrates the differences in the types and 
frequency of microorganisms. Table (2) shows the 
number of microbial isolates in pacifier sucking group 
were 17 different types of microorganisms whereas in 
non pacifier sucking group they were 14. In general 
the number and frequency of microbial isolates in 
pacifier sucking group were higher than in the non 
pacifier sucking group.

Like any other removable appliance used orally, 
a pacifier after a period of time will itself become 
colonized with microorganisms and may modify the 
oral flora (8, 19), also the horizontal transmission of 
microorganisms could be occurred by a pacifier as a 
cross infectional factor, facilitating for example yeast 
and strept mutans infections (14). Also the continuous 
use of pacifier would favor the growth of aciduric 
microorganisms like the yeast and lactobacilli as a 
result of the drop of saliva pH due to the stagnation of 
saliva that is contributed to the use of pacifier (14, 19).

The predominance bacterial isolates which had 
been found in this study in both pacifier and non – 
pacifier sucking group were Strep.viridans (100% 
for both groups) and Moraxella (94% and 96% 
respectively). These two microorganisms are normal 
flora in the mouth and the presence of Moraxella in 
this high percentage is in agreement with Nolte (20).

The next most predominance microbial isolates 
in the pacifier sucking group was Candida albicans 
96% compared to 60% in non pacifier sucking group, 
which mean that pacifier sucking group exceed 
by 36% the non pacifier group. This finding is in 
accordance with the results presented by other studies 
(14, 19, 22), however, it is near that found in Jordan in 
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1995 by Darwazeh and AL – Bashir (22) which was 
30%, and that found in Brazil in 2001 by Mattos- 
Graner et al.(14) which was 32%.

Staph. epidermidis is higher in pacifier sucking 
group (86%) compared to the non pacifier sucking 
group(24%). This may be due to the transmission of 
this microorganisms by the pacifier from another area 
of the body such as the skin or by fomites as cloths.

 Strep. pyogenes is a b-haemolytic microorganism, 
it is one of the commonest bacterial pathogens that 
cause pharyngotonsilitis all over the world (23). In the 
present study, Strep.pyogenes represent 6% in non 
pacifier sucking group compared to 78% in pacifier 
sucking group, this high percentage may be due to 
seasonal variation as the sample were collected in 
winter in which tonsillitis and other related infections 
are known to be common and so pacifier may act as a 
source of transmission of these microorganisms either 
directly (from other infected children as an example), 

or indirectly (contaminated hands).

CONCLUSIONS
Oral infections were higher among pacifier 

sucking children than the non pacifier sucking children 
which were ensured by that aerobic microbial isolates 
in pacifier sucking group was (17) isolates   compared 
with (14) isolates in non pacifier sucking group, and 
the presence of candida and coliform bacteria (E-coli, 
Klebsiella, Enterobacter) was higher in pacifier 
sucking group.

If there is no way other than give the child a 
pacifier certain precautions and strict hygiene rules 
should be kept in mind, in which the pacifier should 
be efficiently cleaned or rinsed before and after each 
use to decrease exposure to germs, also never coating 
a pacifier with any sweet fluid that may increase the 
risk of developing dental caries.

Table (1): Occurrence of oral infection among pacifier and non pacifier sucking children.

Occurrence of oral infection Pacifier sucking Non pacifier sucking Sig.
Continuously 22 (44%) 0 - H.S**
Occasionally 19 (38%) 4 (8%) H.S

Few and distant times 9 (18%) 46 (92%) H.S
Total 50 100% 50 100%

** Highly significant, P<0.01\

Table (2): Distribution of M.O. by frequency and percentage in the pacifier and non pacifier sucking        
children.			

Type of M.O
Pacifier sucking Non pacifier sucking

Frequency % Frequency %
Strep. viridans 50 100 50 100
Strep. faecalis 31 62 15 30

Strep. pneumonia 10 20 1 2
Strep. pyogenes 39 78 3 6

Moraxella 47 94 48 96
Staph.epi. 43 86 12 24

Staph.aureus 7 14 2 4
Sarcinae 8 16 5 10

Lactobacilli 11 22 8 16
corynebacterium 2 4 1 2

Candida 48 96 30 60
E-coli 16 32 1 2

Acinetobacter 15 30 1 2
Enterobacter 3 6 - -
Pseudomonas 3 6 - -

Pantoea 3 6 - -
Klesbsiella 10 20 5 10
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Table (3): Distribution of M.O among pacifier sucking children

M.O

Age Group
1-2 years

n=21
2-3 years

n=15
3-4 years

n=8
4-5 years

n=6
Frequency % Frequency % Frequency % Frequency %

Moraxella 20 95.2 14 93.3 8 100 5 83.3
Candida 19 90.5 15 100 8 100 6 100

Staph. epi. 17 80.9 14 93.3 6 75 6 100
Stap. aureus 2 16.7 2 13.3 2 25 1 16.7

Sterp.pyogenes 14 66.7 12 80 7 87.5 6 100
Sterp.faecalis 11 52.4 9 60 6 75 5 83.3

Sterp.pneumonia 5 23.8 4 26.6 1 12.5 0 -
Sterp.viridans 21 100 15 100 8 100 6 100
Lactobacilli 1 4.8 1 6.7 4 50 5 83.3

Corynebacterium 0 - 0 - 1 12.5 1 16.7
Sarcinae 4 19.1 3 20 1 12.5 0 -

E.coli 5 23.8 4 26.6 4 50 3 50
Enterobacter 2 16.7 0 - 2 12.5 0 -
Acinetobacter 8 80.1 3 20 2 25 3 50

Pantoea 2 9.5 1 6.7 0 - 0 -
Pseudomanas 2 9.5 0 - 1 12.5 0 -

Klebsiella 5 23.8 5 33.3 0 - 0 -

Table (4): Distribution of M.O among non pacifier sucking children.

M.O

Age Group
1-2 years

n=21
2-3 years

n=15
3-4 years

n=8
4-5 years

n=6

Frequency % Frequency % Frequency % Frequency %
Moraxella 19 90.5 15 100 8 100 6 100
Staph. epi. 7 33.3 5 33.3 0 - 0 -

Strep. viridans 21 100 15 100 8 100 6 100
Strep. faecalis 6 28.6 7 46.7 1 12.5 1 16.7

Strep. Pneumonia 1 4.8 0 - 0 - 0 -
Strep. Pyogenes 0 - 0 - 1 12.5 2 33.3

Staph. aureus 0 - 0 - 1 12.5 1 16.7
Lactobacilli 0 - 1 6.7 4 50 3 50

Corynebacterium 0 - 0 - 0 - 1 16.7
Sarcinea 0 - 1 6.7 2 25 2 33.3
Candida 21 57.1 9 60 5 62.5 4 66.7
E. coli - - - - 1 12.5 - -

Acinetobacter - - - - 1 12.5 - -
Klebsiella 0 - 0 - 2 25 3 50
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ABSTRACT
Background: The study was designed to identify the role of local exogenous green tea in bone healing . 
Material and method: Thirty male albino rats, were subjected for bone defects in medial sides of both tibia bone (right tibia was 
considered as experimental site with 1µl of extract green tea, while the left be the control one, (treated with 1µl of normal saline). 
The rats were scarified at 3,7,10 days post surgery. Bone healing was histologically examined with immunohistochemical for local-
ization of bone morphogenic protein 2.
Results: show bone healing treated with extracted green tea illustrated to be faster in apposition of ostoid and bone trabeculae 
that is detected to fill the most of bone defect in comparism with control group.
Conclusion: Our results indicate that low application of  exogenous green tea  could be an effective therapeutic for bone injures, 
these data are promising  for a possible future clinical usage especially for enhancement of bone healing.

INTRODUCTION 
Bone is a composition tissue that consists 

of organic components, type I collagen, non 
collagenous proteins and in organic components, 
mainly hydroxyapatite crystals (Nanci, et al., 2008), 
The two main categories of bone cells are osteoblasts 
that form the bone and osteoclasts that resorb 
(dissolve) the bone. The combined and cooperative 
activities of osteoblasts and osteoclasts result in a 
bone architecture that provides mechanical support 
and protection for the body. In addition, bone serves 
as a vital reservoir of minerals, principally calcium 
and phosphorus, necessary for maintaining normal 
cellular, neurologic, and vascular activities of the 
body (Nijweide et al., 2010).

Both osteoblastic and osteoclastic cells regulate 
bone metabolism, and both cell types are involved in the 
development of osteoporosis (Nijweide et al., 2010).. 
Osteoblasts, the bone-forming cells, locate near the 
surface of the bone and produce cytokines that affect 
osteoclasts. viable osteoblasts acting in concert with 
multiple growth factors(Matsuo et al., 2008),which 
are essential for the repair and regeneration of bone.  
Spescific growth factors important to bone formation 
include fibroblast growth factor 2, platelet-derived 
growth factor, vascular endothelial growth factor, 
Insulin like growth factor, bone morphogenic protein 
2,4and 7, and transforming growth factor-beta (Singer 
et al.,2011).

Tea, the dried leaves of the Camellia 
sinensisspecies of the Theaceae family, is a popular 
beverage with an annual production of three billion 
kilograms worldwide (Yang et al., 2000). In the 
past decade, epidemiological evidence has shown 
an association between tea consumption and the 

prevention of age-related bone loss in the elderly 
population. The objective of this research  is to 
study the benefits of local application of green tea as 
exogenous biomaterial on bone healing.  As the use 
of green tea is a first trial to study in healing process. 

Green tea polyphenols (GTP) have positive 
effects on bone mass and microarchitecture in both 
models of bone loss (She et al., 2008; Shen et al., 
2009). Green tea prevented the aging-induced as well 
as aging plus estrogen deficiency-induced reduction 
in femoral bone mass (i.e., bone mineral content 
(BMC) and density (BMD), respectively (Chwan-Li 
et al., 2011). Serum osteocalcin (a bone formation 
biomarker) was elevated by the GTP treatment, while 
serum tartrate-resistant acid phosphatase (TRAP, a 
bone resorption biomarker) was suppressed by the 
GTP treatment (Wang et al., 2008) .

Green tea poly phenols supplementation was 
shown to suppress oxidative stress (as shown by 
decreased urinary 8-hydroxy-2′-deoxyguanosine 
levels) and inflammation (as shown by suppressed 
mRNA expression of tumor necrosis factor-α and 
cyclooxygenase-2 in spleen). Authors concluded that 
GTP mitigates bone loss in a chronic-inflammation-
induced bone loss model by reducing oxidative stress-
induced damage and inflammation ( Shen et al., 2009; 
Shen et al.,2010).

One particular green tea compound called Epi- 
gallo-catechin (EGC), led to an increase in this 
enzyme’s activity by 79%.  It also increased levels 
of bone mineralization in these cells: a vital part of 
strengthening bones  (Mount et al.,2006).

Epi- gallo-catechin also suppressed the activity 
of cells called osteoclast cells that weaken and break 
down old bone, part of the natural process of bone 
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remodelling. (Choi et al.,2003).

MATERIALS AND METHODS
The study was designed to illustrate the 

effectiveness of application of the local exogenous 
extracted green tea gel by studying bone specimens 
histologically and identification of bone morphogenic 
protein 2 in bone tissue.

All experimental procedures were carried out 
in accordance with ethical principles of animal 
experimentation.
Experimental animals 

In this research, thirty male albino rats, weighing 
(320-500) gram, aged (6.5-8) months were used and 
maintained under control conditions of temperature, 
drinking and food consumption.

The animals were subjected for bone defects 
in medial sides of both tibial bone ( right tibia was 
considered as experimental site, while left be the 
control one), the animals were divided into two groups
1.Control group the bone defect treated with 1µl 

normal saline.
2.Experimental group includes 10 rats, the bone 

defect treated with 1µl  extracted green tea gel . 
The rats were sacrified at 3, 7.10 days post surgery.

Materials
Extracted green tea gel

Methods
The animals were subjected for a surgical 

operation. The surgery was performed under a well 
sterilized condition and gentle technique. Every 
animal was weighted to calculate the dose of general 
anesthesia that was given to it. The general anesthesia 
was induced by Intra muscular injection of xylazine 
2% (0.4 mg/kg B.W.), plus ketamine HCL 50mg 
(40 mg/kg- B.W.also an antibiotic cover with oxy-
tetracycline 20% ( 0.7 ml/kg) intramuscular injection 
was given. Then the animal was placed on the surgical 
table and the surgical towel was placed under the site 
of the operation . Both tibiae were shaved using cream 
from the inner side and the skin was cleaned with a 
mixture of ethanol and iodine then a piece of cotton 
damped with  alcohol and left covering the shaved 
skin for one minute  . Surgery was performed under 
sterile condition and gentle surgical technique.  The 
cotton was removed. Incision was made on the lateral 
side to expose the medial side of the tibia , the skin 
and fascia flap was reflected. By intermittent drilling, 
and continuous cooling with irrigated saline,  ahole 
of 1.8mm   was made with small round bur. Bone 
penetration was performed at a rotary speed of 1500 

rpm. Following the hole preparation, the operation 
site was washed with saline solution to remove debris 
from the drilling site. Bone defect was made on   both 
medial sides of right and left tibia bone, experimental 
and control sites. 

After operation drying the area by air, then 
applied extracted green tea gel1µl .While normal 
saline 1 µml was used for control. Suturing of the 
muscles was done with absorbable catgut followed 
by skin suture . The operation site was sprayed with 
local antibiotic (tetracycline spray), also long acting 
systemic antibiotic oxy-tetracycline 20% (0.7 ml/1kg) 
was given to the animals after the surgery. Post 
operative care was performed  by giving an antibiotic 
( local and systemic). The animals were scarified 
at intervals 3,7,10 day , using over dose anesthesia 
. Five animals for each period, for each group. The 
tibia bone was dissected and fixed in10% buffered 
formalin. Histological examination was done for all 
samples under light microscope.

Assessment for immunohistochemistry results
  Positive reading was indicated when the cells 

display a brown cytoplasmic stain, while negative 
reading was indicated for absence of immune-
reactions depends on positive and negative control.

Immunohistochemical scoring of BMP2
Quantification method of Immunoreactivity  was 

semiquantitatively estimated the immune-staining 
score  that was calculated as the sum of a proportion 
score . The proportion score reflects the estimated 
fraction of positively stained infiltrating cells:
score 0: none. score 1:<10%.score 2:10-50%.
score 3:51-80%.score 4: >80%. The intensity score 
represents the estimated staining intensity (score0, 
no staining, score1weak,score2 moderate, score3 
strong), Hillmann et al.,1999.

RESULTS
Histological findings

Control  group at 3 Days duration shows bone 
marrow infilterated by inflammatory cells with newly 
formed blood vessels; (Figure 1). Bone healing site  
for Control  7 Days duration shows fibrous tissue, 
with progenitor cell and fibroblast cell; (Figures 
2). Trabeculated bone coalesce with cutting bone. 
Osteoblast, osteocyte and  reticular cells aew detected 
at 10 day post operative period ( Figures 3,4).

Figure 3.1 Microphotograph view for control group (3 days) 
shows progenitor cell (arrow head), inflammatory cell (ar-
row).H&EX20
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Figure2:View for bone healing site (control 7 days) shows 
fibrous tissue (FT) with progenitor cell (arrow head), fibroblast 
(arrow).H&EX20

Fig-
ure3:View for trabeculated bone (TB) coalese with cutting bone 

(CB) in control group 10 days. H&EX20

Figure 4 View for osteoid tissue (OT) filled the bone defect in 
green tea gel group at 3 days. H&EX20

Figure5: New blood vessels (arrow heads) in developing osteoid 
tissue. H&EX40

Figure 6:Trabeculated bone (TB), Coalesce with cutting bone (CB) in green tea gel group 7 days. H&EX20

97Iraqi Dental Journal | Volume 38 ,Issue  2 -  Aug. 2016



 Figure7:View for highly cellular osteoid tissue.H&EX40

Figure 8: New bone (NB) with multiple  haversian canal (HC) , 
in nearly cutting bone (CB). H&EX20

Experimental group: Bone treated with 
extracted green tea gel illustrated osteoid tissue filled 
the bone defect with newly formed blood vessels is 
detected at 3 day Figures (4,5). Trabeculated bone, 
coalesce with cutting bone in extracted green tea 
gel group 7 days with highly vascular ostoid tissue; 
Figures (6,7) and the period 10 days illustrated new 
bone with multiple haverssian canal in nearby cutting 
bone; Figure (8).
3.2 Immunohistochemical evaluation for 
expression of  bone morphogenic protein 2
Figure(9) Immunohistochemical view for control group 3 days 
shows positive bone morophogenic protein 2 expession by pro-
genitor(arrow heads),inflammatory cell (green arrow), endotheli-
al cell (pink arrow). DAB stainX20.

Figure (10) Osteprogenitor cell (arrow heads) and osteoblast 
(arrow) show positive BMP2 expression. DAB stainX40

Figure (11) Osteoblast (arrows), reticular cell (arrows heads) 
show positive BMP2 expression in control group 10 days. DAB 
stainX40

Figure(12) Immunohistchemical view for positive BMP2ex-
pressed by osteoprogenitor cell (arrows) in green tea gel group 3 
days. DAB stainX20

Figure (13) Osteoblast (arrows) and progenitor cell (arrow heads) 
expressed positive BMP2. DAB stainX40
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Figure(14) Osteoblast (arrow), osteocyte (arrow heads) ex-
pressed positive BMP2 in green tea gel group 10 days. DAB 
stainX40

Control group shows an immunhistochemical 
view shows positive BMP2 expression by progenitor 
cell , inflammatory cell and endothelial cell in control 
group 3 days (Figure 9). Osteoprogenitor cell and 
osteoblast show positive BMP2 expression at 7 day 
(Figure 10).               Osteoblast and reticular cell show 
positive BMP2 expression at 10 day (Figure 11).

Experimental group of extracted green tea gel  
illustrates an immunohistochemical view for positive 
BMP2 expressed by progenitor cell  and endothelial 
cell in green tea gel group 3 days (Figure 12). 
Osteoblast and reticular cell show positive BMP2 
expression at 7 day (Figure 13). Haversian canal (HC) 
content and active osteocyte in green tea gel 10 days 
show positive BMP2 expression (Figure 14).

Statistical analysis of results
Results for the mean of bone cells count at 7 

period for all study groups illustrates a high significant 
difference value for green tea gel group in comparism 
to control group

Table 1: Descriptive statistics of the bone cells count (H&E) and groups’ difference in each duration

Bone cells Duration Groups
Descriptive Statistics Groups’ difference

Mean S.D. Min. Max. F-test p-value

Osteoblast
7 days

Control 9.75 0.14 9.6 8.9
314.64 0.000

(HS)Green tea gel 18.23 0.19 19 19.4

10 days
Control 7.83 0.12 7.7 7.9

25.26 0.000
(HS)Green tea gel 7.85 0.08 7.8 7.9

Osteocyte
7 days

Control 13.80 0.10 12.7 12.9
310.89 0.000

(HS)Green tea gel 15.25 0.18 16.1 16.4

10 days
Control 9.68 0.11 9.6 9.8

676.42 0.000
(HS)Green tea gel 15.13 0.12 15 15.2

Osteoclast
7 days

Control 1.75 0.96 1 3
9.03 0.002

(HS)Green tea gel 1.88 0.11 2.8 3

10 days
Control 0.80 0.46 0.4 2

8.45 0.003
(HS)Green tea gel 0.20 0.09 0.2 0.4

It has been shown that at 7 days duration the mean 
of the no. of osteoblast cells was significantly higher 
(18.23) P<0.001 in the study group treated with green 
tea gel.

The mean of the no. of osteocyte cells was 

significantly higher ( 15.25) P<0.001 in the study 
group treated with green tea gel at 7 days duration.

The mean of no. of osteoclast cells was 
significantly higher ( 1.88) P<0.001 in the study 
group treated with green tea gel at 7 days duration. 
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Table 2: Descriptive statistics and duration difference of the positive  stromal cells expressed by bone morphogenic 
protein 2

Groups Duration
Descriptive Statistics Duration difference

Mean S.D. Min. Max. F-test p-value

Control

3 days 33.53 2.47 30.2 35.5 252.24 0.000
(HS)

7 days 30.23 0.19 30.1 30.5

10 days 12.35 0.21 12.1 12.6

Green tea gel

3 days 60.33 0.17 60.1 60.5 4914.83 0.000
(HS)

7 days 49.55 0.41 49.1 50.1

10 days 35.90 0.41 35.3 36.2

Table 3: LSD test after ANOVA test

Groups Duration Mean Difference p-value

Control 
3 days

7 days 3.30 0.010 (HS)
10 days 21.18 0.000 (HS)

7 days 10 days 17.88 0.000 (HS)

Green tea gel
3 days

7 days 10.78 0.000 (HS)
10 days 24.43 0.000 (HS)

7 days
10 days 13.65 0.000 (HS)
10 days 48.98 0.000 (HS)

7 days 10 days 12.15 0.000 (HS)

Table 2,3 show the statistics and duration 
difference of the positive stromal cells expressed 
bone morphogenic protein 2 and it represents a highly 
significant difference values for green tea gel group in 
comparism to control group.

DISSCUSION
Bone formation is a continuous process that 

begins during fetal development and persis throughout 
life as a remodeling process. In the event of injury, 
bones heal by generating new bone rather scar tissue 
(Carvalhol et al., 2012), to elucidate the extent to 
which skeletal regeneration affected by exogenous 
extracted green tea gel , we used detailed expression  
stages of bone apposition and ossification.

The present study shows an early ostoid 
deposition in extracted green tea gel group at 3 day 
period, as ostoid tissue formation, accompanied with 
significant immunopositive expression for bone 
morphgenic protein 2 in bone defect site. These results 

could be attributed to, that the traumatic site includes, 
stem cells differentiate into osteoblasts (Catharino et 
al., 2014) that enhanced by bone morphogenic protein 
2 which has been implicated in angiogenesis and the 
proliferative osteoblast and active osteocyte were 
included in deposition of collagen fiber.

At 7&10 day periods, extracted green tea gel 
groups show trabeculae filled a proximately the whole 
defect in comparism to histologic views for control 
group . This result can be attributed that green tea 
gel directly promotes the differentiation of primary 
osteoblast, which is responsible for bone apposition 
and mineralization. The placebo-treated defects were 
not able to create a bony bridge across the gap. In 
contrast, green tea gel treatment caused significant 
filling with bone.

The present statistics analysis for the mean value 
of osteoblast, active osteocyte in green tea gel group, 
and stromal cells that expressed immunopositive 
reaction for bone morphogenic protein 2 were 
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recorded to be a highly significant differences in 
comparison to control group. 

By direct exposing the extracted green tea gel to 
bone defect, bone -forming cells from rats – called 
osteoblasts – to these green tea compounds, the 
research found that both the rate of bone growth and 
bone strengthening was significantly increased within 
a few days.

Some of this bone boosting affect comes down 
to the activity of a key enzyme that promotes bone 
growth. One particular green tea compound called 
Epi- gallo-catechin (EGC), led to an increase in this 
enzyme’s activity by 79%.  It also increased levels 
of bone mineralization in these cells: a vital part 
of strengthening bones. Epi- gallo-catechin also 
suppressed the activity of cells called osteoclast 
cells that weaken and break down old bone, 
part of the natural process of bone remodelling. 
This study was conducted on rat bone cells, so further 
research is need to see if the same affect will hold 
true for human bone cells, this is acoincied with Chun 
et al.,2009 who was founded that catechin compound 
that present in green tea increase the harnessed of 
osteoporotic bone.  

Our study shown that polyphenols which present 
in green tea (GTP) have positive effects on bone 
healing, this coincide with shen et al.,2008 who stated 
that the GTP prevented the aging-induced as well as 
aging plus estrogen deficiency-induced reduction in 
femoral bone mass.
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ABSTRACT
Objectives: To evaluate the flexural fatigue resistance of WaveOne Primary and Protaper NEXT X2 NiTi files used in reciprocating 
and rotation motions. 
Materials and methods: A 20 files, 25mm long for use in reciprocating [Group 1: WaveOne Primary, n=10] and continuous rotation 
[Group 2: Protaper NEXT X2, n=10] were selected. All instruments were operated in a static model for cyclic fatigue testing which 
was conducted in a device that allowed for a reproducible simulation of an instrument confined in a curved canal. The instruments 
were activated by a torque-controlled motor [X-smart plus, Dentspy Maillefer] using the preset program WaveOne ALL for the 
WaveOne instruments and the preset program for the Ppotaper NEXT X2 instruments. All instruments were rotated until fracture 
occurred. The number of cycles to failure [NCF] for each instrument was calculated. The length of the fractured file tip was mea-
sured. NCF data were statistically analyzed by Student t-test. 
Results: The statistical analysis revealed a statistically significant differences [p<0.001] between two groups. WaveOne primary 
instruments were associated with a significantly greater NCF.
Conclusions: The test results showed significantly increased cyclic fatigue resistance of the file with reciprocal motions compared 
to continuous rotation. No differences were found between the lengths of the fractured segment. 

KEYWORDS
number of cycles to failure, nickel-titanium file, reciprocation, fatigue resistance, endodontic files.

مقاومة التعب الدوري للملفات اللبية الجديده في الحركه المتبادلة مقابل الحركة الدورانيه.
 مقداد جقماقجي

استاذ مساعد, كلية طب الاسنان - جامعة الموصل
 أشرف سالم الجلبي

 مدرس , كلية طب الاسنان - جامعة الموصل
 المستخلص

اهداف: لتقييم مقاومة التعب للملفاتWaveOne  Primary وProtaper NEXT X2  المستخدمة في الحركات التبادلية والدورانية. 
. المـــواد والعمـــل: تــم اختيــار 20 ملــف ذات طــول 25 ملــم ]المجموعــة WaveOne  Primary 1 ، ن = 10[ والمجموعــة 2 فــي الحركــة الدورانيــه ]المجموعــة 2: 
Protaper NEXT X2، ن = 10[ وتعمــل جميــع الملفــات فــي نمــوذج ثابــت لاختبــار التعــب الــدوري. وتــم اختبــار فعاليــة هــذه الملفــات باســتخدام جهــاز بديــل عــن قنــاة 
عصــب الســن . حيــث تــدور الملفــات داخــل قنــاة منحنيــة ,حيــث يتــم الســيطره علــى عــزم الــدوران بواســطة جهــاز ]X-smart plus, Dentspy Maillefer[  تعمــل 
ــم  تنــاوب الفايــات لغايــه حــدوث  ببرامــج متخصصــة للملفــات المســتخدمة WaveOne ALL { لفايــات Ppotaper NEXT  X2 ,WaveOne }. بهــذا الفحــص يت

.t لــكل أداة وقيــاس طــول حافــة الملــف الممــزق. ومــن ثــم تحليــل هــذه البيانــات إحصائيــا باســتخدام اختبــار ]NCF[ كســر. , ومــن ثــم حســاب عــدد دورات الفشــل
النتائــج : أظهــرت نتائــج التحليــل الإحصائــي فــروق ذات دلالــة إحصائيــة ]p>0.001[ بيــن مجموعتيــن. ارتبطــت الأدوات الأساســية WaveOne مــع أكبــر بكثيــر مــن 

]NCF[
الاســتنتاجات : نتائــج الاختبــار أظهــرت زيــادة كبيــرة فــي مقاومــة التعــب دوري الملــف مــع حــركات متبادلــة مقارنــة مــع دوران مســتمر. لــم يتــم العثــور علــى الاختلافــات 

بيــن أطــوال الجــزء الممــزق.
INTRODUCTION

The introduction of rotary nickel-titanium [NiTi] 
endodontic instruments into clinical practice has 
improved the efficacy of endodontic treatment in 
terms of procedural time, accuracy, and risk reduction 
(1-3). However, despite these advantages, unexpected 
instrument fracture is not uncommon (1). Sattapan et 
al  identified two modes of fracture for arotary NiTi 
instruments: torsional failure and cyclic fatigue (4). 
The torsional failure occurs when the tip or any part 
of the instrument is locked into the canal, while rotary 
motion continues. The fracture caused by fatigue 
failure is caused by flexure. The rotating instrument 
in a root canal curvature, is subjected to tension/
compression cycles at the point of maximum flexure, 

until fracture occurs (5,6). During rotation, half of the 
instrument shaft is in tension (outer curved part), 
whereas the rest is in compression (concave part). 
This repeated tension-compression cycle loading, 
increases cyclic fatigue of the instrument over time 
and has been identified as an important factor in 
instrument fracture (5, 6). 
Cyclic fatigue resistance of a file system is usually 
tested by counting the number of rotations of the 
instrument in an artificial root canal until fracture 
(7). The clinical concern is the fact that cyclic fatigue 
occurs with no visible signs of plastic deformation. 
Therefore, clinicians should be aware of the most 
influential factors that contribute to this type of 
failure, to prevent instrument fracture (8).
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To improve the fracture resistance of rotary nickel 
titanium files, manufacturers have introduced new 
alloys and developed new manufacturing processes 
(8). M-wire is a new NiTi alloy prepared by a special 
thermal process incorporating three crystalline phases 
(deformed and micro-twinned marten site, R-phase 
and austenite). This structure is believed to offer 
increased flexibility and resistance to cyclic fatigue in 
comparison with conventional nickel titanium alloys 
(9).

In addition, the use of reciprocating motion has 
been shown to extend the lifespan of a NiTi instrument 
in comparison with continuous rotation (10,11).

Recently, a new brand of NiTi instruments 
were introduced to the market based on the above 
developments: WaveOne Primary (Dentsply 
Maillefer, Ballaigues, Switzerland), a 4th generation 
reciprocal file, has been claimed to reduce torsional 
stress by periodically reversing the file and therefore 
increasing the instrument life span (10,12). Protaper 
NEXT X2 [Dentsply Maillefer] a 5th generation 
rotary file has been launched with an exceptional 
shaping capacity of severely curved narrow canals, 
a procedure that was impossible with most NiTi 
systems commercially available so far. 

The reciprocal motion has been shown to offer 
important advantages for the preparation of curved 
canals by using a single NiTi file (13-16). The concept 
of using a single NiTi instrument to prepare the entire 
root canal is interesting, because the technique is 
simple, cost effective with a shorter learning curve (17).

Currently, there is limited information about the 
comparative fatigue performance of these systems. 
The aim of the present study was to evaluate the 
flexural fatigue resistance of WaveOne Primary and 
Protaper NEXT X2 NiTi files used in reciprocating 
and continuous rotation motions. The null hypothesis 
was that there is no statistically significant difference 
between the two systems in the property tested.

MATERIALS AND METHODS
A total number of 20 files, 25mm long for use 

in reciprocating motion [Group 1: WaveOne Primary, 
n=10] and continuous rotation [Group 2: Protaper 
NEXT X2, n=10] were selected for this study. The 
reciprocating instruments had an ISO size 25 at the 
tip, a taper of .08 at the apical 3 mm with a decreasing 
and variable taper up to the end of their working part. 
The continuous rotation instruments had an ISO size 
25 at the tip, a taper of .06 at the apical 3 mm with a 
decreasing and variable taper up to the end of their 
working part and an off-centered, rectangular cross 

section. All files were free of defects or deformities 
confirmed under a stereomicroscope [SZR-10; 
Optika, Bergamo, Italy]. 

A static model for cyclic fatigue testing was 
conducted in a custom-made device that allowed for 
a reproducible simulation of an instrument confined 
in a curved canal, similar to that described by Plotino 
et al (17). The artificial canal was manufactured by 
reproducing the instrument’s size and taper, thus 
providing the instrument with a suitable trajectory that 
conforms to the parameters of the chosen curvature 
(Figure 1).

Tempered steel was subjected to computer-
aided milling to produce an artificial canal of the 
following dimensions: Total length of 20 mm starting 
with a 12 mm straight part with entrance of 1.3 mm 
diameter, 60º angle of curvature measured according 
to Schneider (18), 5 mm radius of curvature and length 
of curved segment, 3 mm straight part after curvature 
and 0.6 mm apical diameter.

The instruments were activated by using a 6:1 
reduction handpiece  powered by a torque-controlled 
motor [X-smart plus, Dentspy Maillefer] using the 
preset program WaveOne ALL for the WaveOne 
instruments and the preset program for the Ppotaper 
NEXT X2 instruments.

To reduce file friction with artificial canal walls, 
high-flow synthetic lubricating oil (Super Oil, Singer 
Co Ltd, Elizabethport, NJ, USA) was applied and the 
free canal surface was covered with glass to prevent 
the instruments from slipping out (19).

All instruments were rotated until fracture 
occurred. The time to fracture was recorded and 
stopped as soon as a fracture was detected visually 
and/or audibly using a chronometer (accuracy ±0,01 
s) and registered to the nearest integer second. The 
length of the fractured tip was also recorded for each 
instrument.

The number of cycles to failure (NCF) for each 
instrument was calculated by multiplying the time (in 
s) to failure by the number of rotations or cycles per 
second regardless of the rotational direction (350 rpm 
for WaveOne all and 300 rpm for PTN X2 according 
to the manufacturer). The length of the fractured file 
tip was measured by a digital caliper (Whitworth, 
China), accurate to ±0.01 mm.

NCF data were statistically analyzed by Student 
t-test with a significance level set at 95% (a=0.05) 
employing IBM SPSS statistics v 19.0.0 software.

RESULTS
The results of NCF values of the groups tested are 
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presented in Table 1. The statistical analysis revealed 
a statistically significant differences (p<0.001) 
between two groups. WaveOne primary instruments 
were associated with a significantly greater NCF.

The mean length of the fractured segment was 
also recorded in millimeter (mm) to evaluate the 
correct positioning of the tested instrument inside 
the canal curvature and whether similar stresses were 
being induced. No statistically significant difference 
(P <0 .01) in the mean length of the fractured fragments 
was evident for the instruments (Table 2).
DISCUSSION

The aim of this study was to investigate the effect 
of the type of the file movement on the cyclic fatigue 
of nickel–titanium instruments of the reciprocal 
WaveOne and latest rotary PTN X2 files. The results 
showed a statistically significant difference in the 
number of cycles to failure (NCF) but not in the 
fragment lengths between the two products. Therefore 
the testing hypothesis should be partially rejected for 
NCF.
File fracture is a major concern during endodontic 
treatment in curved root canals when using NiTi 
instruments. The structural characteristics and 
geometric designs have a critical influence on the 
fracture susceptibility of NiTi files (20). Movement 
kinematics (continuous or reciprocating motion) and 
speed are included among the factors determining the 
resistance of rotary NiTi instruments to cyclic fracture 
(10). Previous studies have shown that the fatigue life is 
affected by the radius and angle of the curvature (21,22).

Several different methods have been used to test 
cyclic fatigue resistance of NiTi files. According to 
Yao et al (23), the use of standardized artificial canals 
in cyclic fatigue experiments minimizes the influence 
of other variables. In this study, the artificial canal 
used was manufactured reproducing the instrument’s 
size and taper to standardize the conditions.
Selection of stainless steel to simulate canals was 
made to minimize wear of canal walls during 
instrumentation (20,24,25). Also a 5-mm radius was 
chosen to simulate an abruptly curved canal.
Several non-tooth devices (26) were used to investigate 
in vitro cyclic fatigue resistance in both static and 
dynamic models. Although dynamic models better 
simulate clinical brushing or pecking motions (27), the 
instruments tested are not constrained in a precise 
trajectory. Moreover, regardless standardization of 
amplitude and frequency of the axial movements these 
variables are completely subjective on reproducing 
the motions manually (28).
In the present study, both instruments were made by 

the same alloy produced with the same proprietary 
thermal treatment (M-wire). Thus, even in this case, 
different results between the instruments should not 
be related to their metallurgical behavior.

In static models all confounding causes apart 
from cyclic fatigue are minimized. The results of 
the present study showed that reciprocal motions 
(ie, WaveOne Primary) significantly increased the 
cyclic fatigue resistance of tested file compared with 
continuous rotation independently from different 
cross-sections. In agreement with these results, 
other recent articles reported a higher cyclic fatigue 
resistance of reciprocating motion than continuous 
rotation in instruments specifically designed to 
be used in reciprocal motion as well as in those 
manufactured for continuous rotation use (12,29). It has 
been postulated that the increased fatigue resistance 
occurs because of the release of reaction stresses built 
up in the material by reversing the rotational direction 
(10,11).

Although the PTN X2 system had a lower 
rotations speed (300 rpm) compared to WaveOne 
Primary system (350 rpm) but the latter showed a 
higher cyclic fatigue resistance, probably because of 
the reciprocating movement. The instrument rotates 
60o_in each cycle, which means that after 6 cycles, 
the instrument completes one entire rotation (360º) (30). 
Thus the instrument is subjected to lower tensile and 
compressive stress, operating for a longer period of 
time before failure (28). This research reached similar 
results as in other studies. A reciprocating motion may 
decrease the impact of cyclic fatigue on NiTi rotary 
instrument life compared with rotational motion (10-12). 

Also a possible explanation of the different 
results among the instruments tested in this study can 
be related to the different cross sectional designs. It 
has been shown that cross-sectional design has an 
impact on the stress developed by an instrument under 
either tension or bending (16,31). Protaper NEXT X2 is 
made of M-Wire and has an off-centered rectangular 
cross-section, whereas WaveOne Primary files have 
a modified convex triangular cross-section at the tip 
and a convex triangular cross-section in the middle 
and coronal portion of the instrument.

Although comparisons among the different 
brands is difficult to make because of their differences 
in movement, design and cross-sectional areas, 
the results presented here can be useful for clinical 
practice.

In conclusion, under these experimental 
conditions, the reciprocal motions showed significantly 
increased cyclic fatigue resistance of the file tested 
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compared with continuous rotation independently 
from their cross section. No differences were found 
between the lengths of the fractured segment in the 
two tested files. 
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Figure 1. The static model used for cyclic fatigue testing. 

 Table 1. Results of NCF.

Groups N Minimum maximum Mean±SD SE t p-value

1.WaveOne Primary 10 310 580 424±82 26
6.06 p<001S

2. Protaper NEXT X2 10 180 300 240±33 10

SD= std.deviation 	 S= significant
Table 2. Results of fragment lengths [in mm].

Groups N Minimum
mm

maximum
mm Mean±SD SE t p-value

1.WaveOne Primary 10 3.97 5.0 4.66± 0.36 0.12
1.84 P<0.09NS

2. Protaper NEXT X2 10 3.61 4.97 4.34±0.43 0.14

SD= std.deviation 	 NS= not significant
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ABSTRACT
Purpose of study: A three dimensional stress analysis method was used to assessed the stress distribution and displacement in a 
lower complete denture 
Materials and Methods: The sample consists of three groups , First group :three set of lower complete denture constructed using 
cast poured from ready made teaching mould to study the effects of balanced ,lingualized and monoplane occlusal schemes on the 
stress distribution when the occlusal plane leveled with upper, middle and lower third of the retro molar pad .the load used in this 
study was 58.8 Newton directed axially downward applied on specific sites differ with different occlusal schemes.
Results: Both balanced and lingualized occlusal schemes exert minimal stresses and rotational movements around ridge crest 
when leveled with middle third of retro molar pad  while occlusal plane leveled with the lower third of retro molar pad shows more 
incidence for rotational movements 
Conclusion: Stability improved in monoplane occlusal plane over the three occlusal plane levels the posterior of teeth should be 
adjusted over the ridge crest so that the lateral stresses reduced and increased denture stability.

KEYWORD: 
Occlusal plane ,lower denture and finite element stress analysis.

محصلة الاجهادات و الازاحات الناتجة في الطقم السفلي الكامل لعدة مفاهيم و مستويات للاطباق دراسة 

بواسطة

طريقة العناصر المحددة ذات الثلاثة أبعاد
   المستخلص

 ان واحدة من أصعب المقاييس التجريبية هي محاولة توزيع القوة على النسيج الساند للطقم بشكل كامل.
    أستعملت طريقة العناصر المحددة ذات الثلاثة أبعاد لتحليل توزيع الأجهادات و الأزاحة لطقم الأسنان السفلي الكامل, تتكون العينات من ثلاثة مجموعات:

المجموعــة الأولــى: يتكــون مــن ثــاث مجموعــات لأطقــم الأســنان الكاملــة, كل مجموعــة شــيدت بنظــام أطبــاق مختلــف عــن نظــام أطبــاق المجموعتيــن الأخرييــن »اطبــاق 
متــوازن و أطبــاق حنكــي و أطبــاق أحــادي الأســطح« مســتوى الأطبــاق لهــذه المجموعــات ضبــط مــع الثلــث العلــوي لرفــادة خلــف الأرحــاء. 

المجموعــة الثانيــة: يتكــون مــن ثــاث مجموعــات لأطقــم الأســنان الكاملــة, كل مجموعــة شــيدت بنظــام أطبــاق مختلــف عــن نظــام أطبــاق المجموعتيــن الأخرييــن »اطبــاق 
متــوازن و أطبــاق حنكــي و أطبــاق أحــادي الأســطح« مســتوى الأطبــاق لهــذه المجموعــات ضبــط مــع الثلــث الوســطي لرفــادة خلــف الأرحــاء.  

المجموعــة الثالثــة: يتكــون مــن ثــاث مجموعــات لأطقــم الأســنان الكاملــة, كل مجموعــة شــيدت بنظــام أطبــاق مختلــف عــن نظــام أطبــاق المجموعتيــن الأخرييــن »اطبــاق 
متــوازن و أطبــاق حنكــي و أطبــاق أحــادي الأســطح« مســتوى الأطبــاق لهــذه المجموعــات ضبــط مــع الثلــث الســفلي لرفــادة خلــف الأرحــاء. 

    الحمل الذي أستعمل في هذه الدراسة  N 58.8بشكل تحتي محوري مسلط على مواقع محددة تختلف بأختلاف مفاهيم الأطباق. 
    النتائــج كشــفت بــأن كلا مــن الأطبــاق المتــوازن والحنكــي ســلط اجهــاد وحــركات تدويريــة أقــل مايمكــن عندمــا كان مســتوى الأطبــاق مــع الثلــث الوســطي لرفــادة خلــف 
الأرحــاء , أيضــا بأقتــراب الســطح الأطباقــي للأســنان مــن الحافــة العليــا للحــرف الســنخي الســاند للطقــم تــزداد احتماليــة حــدوث الحــركات التدويريــة. بينمــا أظهــر الأطبــاق 

أحــادي الأســطح اســتقرارا أكثــر و قلــة فــي الحــركات التدويريــة.

INTRODUCTION:
Conflict thought concerning the relative merits 

of occlusal scheme and the debated problems whether 
the anatomic or non anatomic posterior teeth are more 
desirable used for constructing complete denture, so 
to resolve these controversy stresses and denture base 
deformation reaching the residual ridge determined 
utilizing a method more concerning with geometrical 
concept superimposed by physiological requirement 
to restore and maintain oral health.

Verifying complete denture occlusion intra orally 
is difficult and unreliable because of the resiliency 
of the supporting tissue and temporomandibular 
joint and also because of defective tooth contact 
so that remounting the denture on an articulator 
and equilibrating it is an accepted method, then a 
simulated model transferred to computer in which the 
analysis carried out. (1)	

There has been a great deal of interest in the 
force distribution and base deformation of complete 
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denture with various tooth forms during function. (2)

The distance between occlusal plane and alveolar 
crest has an influence on the stability of lower 
complete denture; the precise location of the occlusal 
plane is rather a controversial issue. (3)

MATERIALS AND METHOD
The sample grouped so that three sets of 

complete denture constructed using cast poured from 
ready made teaching mould Colombia dentoform 
corporation U.S.A to study the effect of balanced , 
lingualized and monoplane occlusal schemes on 
the stress distribution and displacements when the 
occlusal plane leveled with upper , middle and lower 
third “(4), (5)”

The imaginary occlusal plane of occlusal rim 
corresponding to the horizontal plane and the relation 
of the edentulous arch is class I , then the articulator 
set so that the sagital and condylar guidance at 30 and 
15 degree respectively, and with sagital and condylar 
inclination at 10 and 0 degree respectively. (6)

The lower posterior teeth were first arranged 
in the three concept of occlusion with the reliable 
landmarks considered to orient the occlusal plane and 
position  the teeth which is the retro molar pad.

After curing , a section made in each denture at 
the first molar region mesially and distally to obtain  
a Bloch section by means of laboratory hand piece 
and engine ( Q.D. England) with 0.6 mm disk bur. 
To facilitate the modeling process and the data input 
to the programm used (ANSYS 5.4 program version 
“Swenson analysis system, Houston ,Pennsylvania) 
the following steps were applied;
1.The mesial and distal area of the denture base were 

drawn on a grid paper with its exact dimensions 
through super imposition of them on the grid paper, 
x and y coordinate system obtained for a specific 
key points to both mesial and distal areas of the 
denture base.

2.The distance between the mesial and distal area 
of the denture base block section obtained by the 
means of Vernier which represent the Z-value in 
space that change the model from two dimensional 
to three dimensional model.

3.The mesial and distal areas joined at their key 
points by lines then the lines converted to areas and 
the areas converted to volumes which represent the 
denture base.

4.Modeling of the tooth made by the aid of Vernier 
through obtaining the real dimension with the 
selection of a specific key points.

5.the mucosal thickness under the denture supposed 
to be 1.5mm (7)

6.The model “tooth, denture base and mucosa” glued 
together in order to act as one unit through ANSYS 
options when applying the boundary conditions.

7.Materials properties used in the study mentioned in 
Table 1.

Boundary condition include the following :
Displacements and load application. For 

displacements the surface of the mucosa that cover 
the residual ridge its nodes considered to be fixed in 
all degree of freedom  while load application done 
according to the site of contacts with the opposing 
artificial upper teeth in centric 
RESULTS

A load of 58.8 Newton  applied and Von mices 
stresses obtained at specific selected nodes located at 
the crest of the ridge, middle of the buccal flange and 
the middle of the lingual flange. (10) Fig. 1

When Comparing maximum stresses among 
occlusal plane levels in each occlusal scheme a 
highly significant difference shown among Balanced 
occlusal scheme leveled with upper third , lower third 
and middle third of retro molar pad “B1,B2 and B3 
Respectively’  with the lowest value in B2 and the 
highest value in B1.for lingualized occlusal schemes 
a similar results obtained. as shown in Table 2 . In case 
of monoplane occlusal scheme there is no significant 
different among the three occlusal plane levels in the 
three sites of measurements 

Comparing maximum stresses among occlusal 
scheme within each level revealed that a highly 
significant difference among occlusal schemes when 
occlusal plane leveled with the upper third of retro 
molar pad with the highest stress value in M1 and 
the lowest stress value in L1 similar results for the 
occlusal plane leveled with the middle third of retro 
molar pad obtained. While for occlusal plane leveled 
with lower third of retro molar pad  also highly 
significant appeared among them with the highest 
stress value at B3and the lowest one at L3. Table 2
DISCUSION

When comparing the value of stresses in B1,B2 
and B3, B2 transmits minimal vertical and lateral 
stresses to the underlying mucosa and similar results 
with lingualized occlusal scheme this is may be due 
to the distance between the occlusal surface and ridge 
crest, the denture base thickness also reduced result in 
more stresses generated within it. Fig 2,3

While monoplane occlusal scheme posses 
no statistical difference among the three levels of 
occlusal plane this is may be due to the fact that the 
load distributed over a wide area of occlusal surface 
results in even distribution of stresses through out the 
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denture base. Fig 4
When comparing the three occlusal schemes, 

there were highly significant differences in the stress 
values at some measurement points on the supporting 
structure  at mucosal-denture base interface in centric 
occlusion, this is may be due to the buccolingual 
position of mandibular denture teeth and the point 
of occlusal load application  were differ and this is 
in agreement with Ohguri et al (7) who conducted a 
study to show the influence of occlusal schemes on 
the pressure distribution under a complete denture by 
comparing fully balanced and lingualized occlusion 
using pressure transducer attached to simulated 
dentures.

The monoplane occlusion in all levels considered 
to transmits the highest stress values to the underlying 
mucosa than the other occlusal schemes this is in 
agreement with Kelsey et al (11) who found that greater 
pressure values obtained with flat zero degree teeth 
than other type of occlusion “anatomic teeth”.

Lingualized occlusion on the other hand transmits 
minimal occlusal load than the other occlusal schemes 
due to the fact that the number of occlusal contacts 
are reduced considerably in that only the palatal cusps 
of the posterior teeth made contacts in centric relation 
with the central fossa of the lower posteriors, while 
the buccal cusps are out of contact. Therefore there 
is only one centric stopper between upper and lower 
antagonist posterior teeth.

When occlusal plane leveled with middle third of 
retro molar pad minimal resultant displacements take 
place in balanced and lingualized occlusion through 
out the denture base with no rotational movements 
occurs, this is because the direction of occlusal force 
more vertical than lateral force causing the denture 
base to displace vertically. Fig. 5

As the balanced occlusion leveled with the 
upper third of retro molar pad , it posses minimal 
rotational movements around the ridge crest in buccal  

direction associated with vertical one. On the other 
hand lingualized occlusal schemes when compared 
with balanced occlusal scheme performed a more 
stable movements because it displaced in vertical and 
slightly lingual direction. Fig 6

In Fig 7 monoplane occlusal scheme results 
in less trauma to the underlying mucosa because it 
displaced only in vertical direction.

When occlusal plane leveled with the upper third 
of RMP the displacement in balanced occlusion was 
significantly higher than the displacement in both 
monoplane occlusion and lingualized occlusion, this 
is in agreement with Stromberg (12) in which he found 
that by eliminating cusps and using non anatomic 
teeth we are going to reduce the lateral displacements 
against the supporting tissue and with Kydd (2) who 
found that 33 degree posterior teeth produce greater 
denture base deformation nearly 50% more than non 
anatomic flat teeth

While the resultant displacements in monoplane 
occlusal scheme, when leveled with the middle 
third of retro molar pad is significantly higher than 
both balanced and lingualized occlusal scheme with 
more vertical displacement taking place this is in 
disagreements with  (2), (13)

CONCLUSION
1.Lingualized occlusion transmits minimal stresses to 

the underlying mucosa at all levels when compared 
with balanced and monoplane occlusion.

2.In balanced and lingualized occlusal schemes, when 
reducing the occlusal plane surface of teeth more 
incidences of rotational movements will occur.

3.In monoplane occlusal scheme stability improved 
over the three occlusal plane levels and does not 
exert rotational movements around the ridge crest.

4.Posterior teeth should be adjusted over the ridge 
crest so that the lateral displacements and stresses 
reduced and increase denture stability.

Table 1 shows materials properties used in the finite elements study

Material Young modulus “GPa” Poison’s Ratio Authors

Tooth 2.65 0.35 Craig (8)

Acrylic resin denture base 2.65 0.35 Craig (8)

Alveolar Mucosa 7.5 0.45 Larabee and Glate (9)
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Table 2 Stress values in (MPa) At the mucosa-denture base interface in centric occlusion.

Balanced occlusal concept Lingualized occlusal concept Monoplane occlusal concept

Level of 
Occlusal 

plane

Mean 
stresses 
(MPa)

St.D Of 
Mean

Level of 
Occlusal 

plane

Mean 
stresses 
(MPa)

St.D Of 
Mean

Level of 
Occlusal 

plane

Mean 
stresses 
(MPa)

St.D Of 
Mean

Crest 
of the 
Ridge

B1 0.098 0.024 L1 0.050 0.010 M1 0.087 0.0057
B2 0.092 0.0025 L2 0.056 0.0043 M2 0.088 0.010

B3 0.311 0.0012 L3 0.198 0.0046 M3 0.090 0.011

Middle 
of 

Buccal 
flange

B1 0.214 0.0041 L1 0.148 0.0042 M1 0.261 0.0028

B2 0.078 0.011 L2 0.036 0.0087 M2 0.253 0.0046

B3 0.279 0.0052 L3 0.171 0.0028 M3 0.258 0.0004

Middle Of 
Lingual 
flange

B1 0.177 0.0029 L1 0.094 0.0057 M1 0.182 0.0053

B2 0.043 0.011 L2 0.036 0.0072 M2 0.186 0.011

B3 0.246 0.0079 L3 0.128 0.0077 M3 0.185 0.0050

B1 Balanced occlusion leveled with the upper third of Retro molar pad
B2 Balanced occlusion leveled with the middle third of Retro molar pad
B3 Balanced occlusion leveled with the lower third of Retro molar pad
L1 Lingualized occlusion leveled with the upper third of Retro molar pad
L2 Lingualized occlusion leveled with the middle third of Retro molar pad
L3 Lingualized occlusion leveled with the lower third of Retro molar pad
M1 Monoplane occlusion leveled with the upper third of Retro molar pad
M2 Monoplane occlusion leveled with the middle third of Retro molar pad
M3 Monoplane occlusion leveled with the lower third of Retro molar pad

Fig. 1 Three dimensional model represent the site of nodes  selected.
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Fig. 2 Balanced occlusion leveled with the upper third of retro molar pad

Fig. 3. Balanced occlusion leveled with middle third of retro molar pad

Fig. 4.Monoplane occlusion 
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ABSTRACT
Background: Tempromandibular disorders is a collective term, embracing several clinical roblems involving the muscles of mastica-
tion, temporomandibular joint (TMJ), or both. Tempromandibular disorders is a symptom complex rather than a single condition.
TMDs form a cluster of related disorders with common symptoms which include localized pain, limited or asymmetric movement, 
and clicks or grating on opening.Psoriatic arthritis is a chronic inflammatory arthropathy that affects   patients with psoriasis. The 
clinical findings for Tempromandibular PSA are pain, tenderness, limitation of movement ,  joint stiffness, clicking as the jaw is 
opened or closed,  difficulty in opening the mouth, locking of the jaw,and crepitations. These findings are essentially the same as 
for myofascial pain/dysfunction(3). The objective of the study were to determine the extent of tempromandibular  joint involve-
ment in patients with psoriatic arthritis and to evaluate the correlation between clinical findings and radiographic finding.
Materials and method:  In this study 98 patients were selected ,50 male and 48 female, their age ranged between(18-68)years. 
They were collected at Al –yarmook teaching hospital/department of.They were diagnosed as having psoriatic arthritis by a derma-
tologist according to (Moll and Wright diagnostic criteria 1973)(11).These patients were subjected to rheumatoid factor test RF to 
exclude the presence of rheumatoid arthritic disease, then the patients  were exposed to CT scanning for the Tempromandibular 
joint in Al-Yarmook teaching hospital for screening the involvement of TMJ with psoriatic arthritis by the presence of any radio-
graphic changes such as erosion, flattening,osteophyte and sclerosis in the condylar head.
Results: The result of the study showed that the  mean age of psoriatic arthritic patients in TMJ was (44.2) years, and female per-
centage was (48.4%) and male was(51.6%). Psoriatic arthritis in TMJ showed high significance in the unilateral  side complaining 
(100%) and itwas significant in the positive family history (54.8%), and non significant in the right/left ratio (41.9%). Oligo type was 
found in  twenty six patients (83.9%) with significant p-value. Clinically: all symptoms including clicking, tenderness and temproma-
dibular joint pain  were highly significant, limitation  showed (54.8%), TMJ pain showed (64.5%) and tenderness showed (54.8%).
Radiologically: CT scan showed sensitivity for erosion in TMJ (54.8%), for osteophyte  (32.3%), for condylar flattening  (16.1%) 
and  for sclerosis (9.7%)  while specificity for all were (100%). Association between clinical and radiological changes showed non 
significant correlation.
Conclusions: Psoriatic arthritis of TMJ is unilateral (oligo type).Female/ male ratio is about 1:1. About 50% of patients have lim-
itation in mouth opening. Most of the patients have positive family history. Duration of the disease is related to the development 
of psoriatic arthritis in TMJ. Plaque psoriasis is the most associated type  with the psoriatic arthritis in TMJ. Most  of patients with 
psoriatic arthritis  show psoriatic nail changes. The most radiographic  findings  found in patients with psoritic arthritis was erosion 
in the condylar head. There is association between clinical and radiologic findings for psoriatic arthritis in TMJ.
(Keywords:Tempromandibular joint , Tempromandibular disorders , psoriatic arthritis , Computed tomography).

تقييم اصابة المفصل الفكي الصدغي عند مرضى الصدفية باستعمال التصوير المقطعي المحوسب للكشف عن 

التغيرات المفصلية
ا.د.هاجر ابراهيم عبدالله

_استاذ في طب الفم \كلية طب الاسنان\الجامعة المستنصرية
د. منتهى فوزي صالح

طبيب اسنان \كلية طب الاسنان\الجامعة المستنصرية         
المستخلص:
خلفية البحث

اضطرابات المفصل الفكي الصدغي تشير الى مصطلح مركب يحتوي على عدة حالات تتضمن  المفصل الصدغي,التركيبات المحيطة او كلاهما.
اضطرابــات المفصــل الفكــي الصدغــي هــي مجموعــة اعــراض معقــدة اكثــر مــن كونهــا حالــة معينــة واحــدة, ويعتقــد انهــا تنتــج مــن عــدة عوامــل مثــل: العوامــل الجينيــة, 
التنمويــة والايضيــة وانهــا تكــون مجموعــة مــن الحــالات المرتبطــة مــع اعــراض شــائعة تتضمــن الــم موضعي,حركــة متحــددة او غيــر متناظرة,قلقلــة او تشــابك اثنــاء الفتــح. 
الروماتيــزم الصدفــي او التهــاب المفصــل فــي الصدفيــة هوالتهــاب المفاصــل المزمــن الــذي يؤثــر علــى المرضــى المصابيــن بــداء الصدفية.الروماتيــزم الصدفــي الاكثــر 
شــيوعا هــو الســلبي المصــل الاحــادي الجانــب الموجــود عنــد المرضــى المصابيــن بــداء الصدفيــة لذلــك هــو يحصــل اكثــر عنــد المرضــى ذوي النســيج نــوع كريــات الــدم 

البيضــاء المناعيــة الانســانية-ب 27.
النتائــج الســريرية لمــرض الروماتيــزم الصدفــي الــذي يصيــب المفصــل الفكــي الصدغــي هــي الــم, مضــض, تحــدد الحركة,تصلــب المفصــل, قلقلــة عنــد فتــح او غلــق الفــك, 

صعوبــة عنــد فتــح  الفــم تقفــل المفصــل وفرقعة.هــذه النتائــج الســريرية تشــبة الــى حدمــا تلــك الموجــودة فــي الالــم المرتبــط بخلــل الاداء المرتبــط باللفافــة العضليــة
 اهداف البحث 

لتحديد مدى شمول المفصل الفكي الصدغي لدى المرضى المصابين بالتهاب المفصل في الصدفية.

113Iraqi Dental Journal | Volume 38 ,Issue  2 -  Aug. 2016



لتقييم العلاقة بين الاعراض السريرية والنتائج الشعاعية.
المواد والطرق 

فــي هــذه الدراســة تــم اخــذ ثمانيــة وتســعون مريضا,خمســون ذكــرا وثمانيــة واربعــون امــرأة اعمارهــم  كانــت بين)18-68(ســنة مــن مستشــفى اليرمــوك التعليمي\قســم 
الامــراض الجلديــة مــن الفترة)تشــرين الثاني2014-ايــار 2015(.شــخصوا مــن قبــل اخصائــي الجلديــة بانهــم مصابــون بالتهــاب المفصــل فــي الصدفيــة اســتنادا الــى معاييــر 

خاصــة.
ــر المقطعــي المحوســب للمفصــل  ــوا للتصوي ــم خضع ــاب المفصــل الروماتويدي,ث ــدي لاســتبعاد وجــود مــرض الته ــل الروماتوي ــل العام ــوا لتحلي هــؤلاء المرضــى خضع
الفكــي الصدغــي فــي مستشــفى اليرمــوك التعليمــي لتوضيــح شــمول المفصــل بمــرض التهــاب المفصــل فــي الصدفيــة بوجــود اي تغيــرات فــي التصويــر الشــعاعي مثــل 

ــرأس اللقمــي. ــي ال ــب ف ــة والتصل التآكل,التســطح,نابتة عظمي

النتائج
نتائــج الدراســة اظهــرت ان متوســط اعمــار المصابيــن بالتهــاب المفصــل فــي الصدفيــة فــي المفصــل الفكــي الصدغــي هــو )44,2ســنة (ونســبة الانــاث كانــت)48,4( ونســبة 
الذكــور كانت)51,6(.التهــاب المفصــل فــي الصدفيــة فــي المفصــل الفكــي الصدغــي اظهرتوافــق احصائــي عالــي فــي التاثيــر وحيــد الجانب)100%(وتوافــق احصائــي فــي 

التاريــخ الطبــي العائلــي مــع المرض)54,8%(ولايوجــد توافــق فــي نســبة الجانبيــن الايمــن والايســر)41,9 %(.
ــي  ــم ف ــة القلقلة,المضــض والال ــع الاعــراض المتضمن ــر الاحــادي الجانــب وجــد عندســتة وعشــرون مريضــا)83,9%( مــع وجــود توافــق احصائي,جمي ــوع ذات التاثي الن
ــب  ــي المحوس ــعاعية:التصوير المقطع ــبة)54,8%(.النتائج الش ــبة)64,5%(والمضض بنس ــر بنس ــدد ظه ــق الاحصائي,التح ــة التواف ــت عالي ــي كان ــي الصدغ ــل الفك المفص
اظهرحساســية  للتــآكل فــي المفصــل الفكــي الصدغــي بنســبة)54,8%(وللنابتة العظميــة بنســبة)32,3%( ولتســطح الــراس اللقمــي بنســبة)16,1%(وللتصلب بنســبة)%9,7( 
فيمــا كانــت نســبة النوعيــة لجميــع النتائــج هــي)100% (.العلاقــة بيــن التغيــرات الســريرية ونتائــج التصويــر الشــعاعي اظهــرت عــدم وجــود توافــق احصائــي فيمــا بينهمــا.

الاستنتاجات
التهــاب المفصــل فــي الصدفيــة فــي المفصــل الفكــي الصدغــي هــو مــن النــوع  ذات التاثيرالاحــادي الجانب.نســبة الذكــور الــى الانــاث هــي 1:1.مايقــارب 50%مــن المرضــى 
لديهــم تحديــد فــي القــدرة علــى فتــح الفم.اغلبيــة المرضــى كان لديهــم تاريــخ طبــي عائلــي مــع المرض.مــدة مــرض لهــا علاقــة مــع تطــور التهــاب المفصــل  فــي الصدفيــة فــي 
المفصــل الفكــي الصدغي.الصدفيــة اللويحيــة هــي اكثــر انــواع الصدفيــة ارتباطــا مــع التهــاب المفصــل الصدفــي فــي المفصــل الفكــي الصدغي.معظــم المرضــى كان لديهــم 
تغيــرات الاظافــر الصدفية.معظــم نتائــج التصويــر الشــعاعي للمرضــى اظهــرت وجــود تــآكل فــي الــراس اللقمي.هنــاك علاقــة بيــن النتائــج الســريرية والشــعاعية لالتهــاب 

المفصــل فــي الصدفيــة فــي المفصــل الفكــي الصدغــي.
INTRODUCTION

Psoriasis is a chronic, autoimmune disease that 
appears on the skin. It is not contagious,yet is the 
most common autoimmune disease in the United 
states. Psoriasis has been linked to other serious 
health conditions, such as cardiovascular disease and 
depression. About 30 percent of people with psoriasis 
develop psoriatic arthritis, which causes pain, stiffness 
and swelling in and around the joints (1).

Psoriatic arthritis can develop at any age. Genes, 
the immune system, and environmental factors are 
all believed to play a role in the onset of the disease. 
Arthritis is not correlated with the extent of skin 
disease(2). psoriatic arthritis result in destructive 
arthritis in which the inflammatory process leads to 
bony erosion and loss of joint architecture                                            

Psoriatic arthritis (PsA) has historically been 
considered a milder rheumatic disease not yielding  
significant clinical damage. However, recent 
studies have shown that PsA can be deforming and 
debilitating and that joint damage can be severe(5). 
Traditionally, joint damage has been recorded using 
plain radiographs. Characteristic radiographic 
features of PsA include joint erosions, joint space 
narrowing, bony proliferation including periarticular 
and shaft periostitis, osteolysis including “pencil in 
cup” deformity and acro-osteolysis, ankylosis, spur 
formation, and spondylitis (4).                                                                                                                                       

In 80% of patients, psoriasis usually precedes 
the development of arthritis Treatment is by 
using anti-inflammatory agents, anti-malarials, and 
adding  methotrexate (15).Treating the skin alone seems 

to have little impact on joint disease, and the relationship 
between skin and joints is still unclear. Psoriatic 
arthritis of the temporomandibular   joint(TMJ) was 
described in 1965, and in the twenty cases reported the 
TMJ affection has been part of polyarthritis in patients 
who have suffered from cutaneous psoriasis for years.
Clinically, the temporomandibular joint has presented 
symptoms of chronic arthritis (pain, TMJ tenderness 
and restricted movement). Radiologic imaging has 
revealed abnormalities in condyle position, erosion, 
Osteoporosis (6). 

SUBJECT,MATERIALS AND METHOD
Patients were diagnosed as having psoriasis by 

the dermatologist, then Moll and Wright diagnostic  
criteria were applied to these patients for diagnosis 
of psoriatic arthritis.If tow of the first four criteria 
and the fifth one were achieved the patient diagnosed 
as having PsA. an inflammatory arthritis (peripheral 
arthritis and/or sacroiliitis or spondylitis).
•	 The presence of psoriasis.
•	 Nail involvement such as pitting and separation 

from the nail bed (onycholysis), as well as yellow-
pink discoloration (the oil-drop sign).

•	 Sausage digits (dactylitis).
•	 The (usual) absence of serological tests for 

rheumatoid factor (11).
Clinical examination: The clinical examination 
started with examination of psoriatic  skin lesions, 
then examination of nails for psoriatic nail changes. 
TMJ pain on palpation:

The tip of the index finger was placed over the 
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lateral aspects of both joint area and slight pressure 
was applied, pain or tenderness was recorded in a 
static position or during opening and closing of the 
mouth. The same procedure was repeated to examine 
the posterior aspect of the TMJ via external audiatory 
meatus using the index and middle fingers, pain on 
movement or tenderness was recorded whenever 
palpation resulted in reflex or the patient reported a 
subject discomfort (13).Computed tomography scans 
were carried on Philips Brilliance CT. Bilateral 
tempromandibular joint CTscans were obtained for 
all 98 patients.All CT scans were evaluated in details 
by Radiologist  .Each condyle was evaluated for for 
changes like erosion,flattening ,osteophyte formation 
and sclerosis.The clinical data then was correlated 
with the CT scan findings for each joint and subjected 
to statistical evaluation.

RESULT
 The result of the study showed that the  mean age 

of psoriatic arthritic patients in TMJ was (44.2) years, 
and female percentage (48.4%) and male(51.6%). 
Psoriatic arthritis in TMJ showed highly significant 
in the unilateral  side complaining (100%) and its 
significant in the positive family history (54.8%) and 
non significant the right/left ratio (41.9%). Oligo type 
was founded in  twenty six patients (83.9%) with 
significant p-value ,clinically: all symptoms including 
clicking, tenderness and tempromadibular joint pain  
were highly significant, limitation  showed (54.8%), 
TMJ pain showed (64.5%) and tenderness showed 
(54.8%).radiologically: CT scan showed sensitivity 
for erosion in TMJ (54.8%), for osteophyte  (32.3%), 
for condylar flattening  (16.1%) and  for sclerosis 
(9.7%)  while specificity for all were (100%). 
Association between clinical and radiological changes 
showed non significant correlation

 Table (1) :Description of patient’s age and statistical analysis

Psoariatic TMJ Psoariatic arthritis P value
No % No %

Age (years)

<30 6 19.4 7 10.4 0.645
30---39 7 22.6 17 25.4
40---49 6 19.4 17 25.4
=>50 12 38.7 26 38.8

Mean±SD (Range)

--------------

44.2±13.3
(18-68)

---------------

44.5±11.4
(19-61)

------------------------------
Figure (1) :The clinical presentation
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 Figure (2) :The percentage of type and associatedfeatures.                                                                                 

Table (2) :The radiological  findings of CT.

CT findings
Psoariatic TMJ

Psoariatic ar-
thritis

No No

Erosion
Yes 17 -
No 14 67

Osteophyte 
Yes 10 -
No 21 67

Flattening
Yes 5 -
No 26 67

Sclerosis
Yes 3 -
No 28 67

*Significant difference in proportions using Pearson Chi-square test at 0.05 level

Association between type of psoriatic arthritis and radiological changes.

CT findings
Oligo Poly P value

No % No %

Erosion
Yes 14 53.8 3 60.0 0.800
No 12 46.2 2 40.0

Osteophyte 
Yes 7 26.9 3 60.0 0.147
No 19 73.1 2 40.0

Flattening
Yes 5 19.2 - - -
No 21 80.8 5 100.0

Sclerosis
Yes 3 11.5 - - -
No 23 88.5 5 100.0

*Significant difference in proportions using Pearson Chi-square test at 0.05 level

DISCUSSION 
In our study we found that the mean age of  

psoriatic arthritis in TMJ was (44.2), and for control 
group (44.5)  which is very close to the group of 
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Wilson(8). with mean age(43.3),while Kononen(7)

found that the mean age was (51) for both arthritic 
group and control group ,and Green(9) found the mean 
age was (46.08). Sex distribution in our study showed 
that male (50.7%) and female (49.3%) approximately 
the same to other studies like Wilson in 50% for each 
one. Other study by Kononen showed  that male 
(57.2%) and female (42.8%). While other study by  
Green  showed sex distribution (1.2:1) very close to 
our study.In the view of 43 cases of psoriatic arthritis 
involving TMJ, there is a male predilection (24:19) 
and the average age of onset is 43.3. TMJ lesions could 
occur before, during , or after other joints involvement. 
Zhi (10)found the most common clinical findings are 
pain in the TMJ region (27/43). TMJ tenderness to 
palpation (22/43), and limited mouth opening was 
(21/43). The unilateral involvement of TMJ in patients 
with psoriatic arthritis is more common  than bilateral 
involvement (5:3),these features in agreement with 
the findings of Rasmussen and Bakke(14).Moreover , 
some clinical studies reported that muscle tenderness 
on palpation and joint sounds were the most frequent 
symptoms in TMJ, while restricted mouth opening 
was not prominent in psoriatic arthritis patients. It 
could be inferred that the symptoms of psoriatic 
arthritis affecting the TMJ are nonspecific. While 
in our study All patients examined clinically  and 
it’s highly significant in psoriatic arthritis in TMJ 
for limitation, TMJ pain and tenderness. Limitation  
showed (54.8%), TMJ pain showed (64.5%) and 
tenderness showed (54.8%),very close to the result 
obtained by  Zhi.  In our study Psoriatic arthritis in 
TMJ showed highly significant in the unilateral  side 
complaining (100%) and its significant in the positive 
family history (54.8%) and non significant in the 
right/left ratio (41.9%). The difference  in the studies 
between  our study and (Zhi was only the percentages 
in side complaining, this  may be due to the variance 
in the sample size and the race of affected population.
Wilson et al, 2009 found plaque type with (79%) 
followed by guttate type , similar to our study in which 
we found plaque type (87%) followed by guttate type. 

Among previous studies  Zhi found erosion is 
the most common radiographic changes in psoriatic 
arthritis in patients with TMJ involvement (37/63) 
about(58%), which is in accordance with radiologic 
findings of Lundberg(12) Other radiographic findings 
such as bony proliferation (22/63) about (44%), 
condylar flattening ( 8/63) about (12%) and sclerosis 
(6/63) about (9.5%), are also typical changes in TMJs 
of psoriatic arthritis patients.  This result seems  close 
to the result obtained in our study  that CT scan 

showed sensitivity for erosion in TMJ (54.8%), for 
osteophyte  (32.3%), for condylar flattening  (16.1%) 
and  for sclerosis (9.7%)  while specificity for all were 
(100%).The radiographic sign score did not correlate 
significantly with the duration, extent, or severity 
of PA Kononen. The Radiographic score correlated 
with the subjective symptoms score  (p < 0.01), and 
one of the variables of , osteophytes, correlated with 
pain in the TMJ experienced at the onset of subjective 
symptoms of craniomandibular  disorders (p < 0.01). 
The radiographic score , and especially erosions in 
the condyle, correlated with the clinical dysfunction 
score.
CONCLUSIONS
•	 Psoriatic arthritis of TMJ is unilateral (oligo type).
•	 Female/ male ratio is about 1:1.
•	 About 50% of patients have limitation in mouth 

opening.
•	 Most of the patients have positive family history.
•	 Duration of the disease is related to the development 

of psoriatic arthritis in TMJ.
•	 Plaque psoriasis is the most associated type  with 

the psoriatic arthritis in TMJ.
•	 Most  of patients with psoriatic arthritis  show 

psoriatic nail changes.
•	 The most radiographic  findings  found in patients 

with psoritic arthritis was erosion in the condylar 
head. 

•	 There is association between clinical and radiologic 
findings for psoriatic arthritis in TMJ.
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ABSTRACT
Background: the primary objective for many researches carried out in dental implantology was to reduce the period needed for 
functional implant loading, simvastatin (cholesterol lowering medication) had many pleiotropic effects, one of  which  was  in-
creasing  bone  density  around  titanium  implants  (1)    and subsequently  establishing  faster osseointegrated dental implants (2,3).
Aim  of  the  study:  this  study aims  to reduce the period  of  time  needed to establish  secondary  stability  of  dental implant measured 
in ISQ (Implant Stability Quotient) by investigating the effect of orally administered simvastatin on bone.
Materials and  methods:  simvastatin  tablets  (40mg/day for  three months) were  administered  orally  for  11  healthy
women aged (40-51)  years old who received  15 dental implants (Dentium, Implantium) in  the traumatic functional implant zone(4), 
this is the intervention group, the control group (n=11) received 14 dental implants in the same zone.
3 dental implants in 2 subjects were lost, leaving a total of 26 dental implants in 20 patients with 10 patients in each
group.  All subjects were radiographed with OPG for preliminary assessment and with CT scan for registering bone density in 
Hounsfield Units. Different dental implant sizes were used according to optimal patients’ needs. an informed consent was obtained 
from  the intervention group and the recommended monitoring protocol was followed.
Dental implant stability ISQ were recorded using RFA by OsstellTM ISQ for both groups three times: immediately after
implant placement (at surgery) and after 8,12 weeks respectively.
Results: results showed that the mean implant stability for the intervention group was significantly higher P= 0.01 after
12 weeks in comparison to that of the control group.
Simvastatin  showed statistically  significant  effect  on implant  stability  among the intervention  group after  8 and 12 weeks (P value 
for both times <0.001) with the attributed risk percent was 70.8 and 50 respectively.
Conclusions:  this  study concluded  that the intervention  group had  higher  implant  stability  and was  ready for functional  loading  
prior to control group and that simvastatin might enhanced and/or accelerated  the process of osseointegration.

KEYWORDS 
Implant Stability, Simvastatin, Resonance Frequency Analysis.

INTRODUCTION
The dental implant is increasingly becoming 

a popular treatment for replacing missing teeth for 
partially dentated as well as edentulous patients. In 
2011 alone, dentists across the U.S. placed over five 
million implants, according to the American Dental 
Association (5).

Osseointegration was first described by 
Brånemark and co-workers (6) . The term was 
first defined in a paper by Albrektsson et al 1981 
as direct contact (at the light microscope level) 
between living bone and implant (7). Since the 
histological definitions have some shortcomings, 
mainly that they have a limited clinical application, 
another more biomechanically oriented definition 
of osseointegration has been suggested: “A process 
whereby clinically asymptomatic rigid fixation of 
alloplastic materials is achieved, and maintained, in 
bone during functional loading” (8).

Over the following years attempts have been 
made by researchers to improve dental implant 
osseointegration (clinically applicable in terms of 
dental implant stability) through understanding the 
factors influencing it and the production of various 
materials in favor of that concept. One of these newly 
studied materials is Simvastatin.

Simvastatin is a 3-hydroxy-3-methylglutaryl- 
coenzyme A (HMG-CoA) reductase inhibitor. It is 

widely used as a cholesterol-lowering drug and inhibits 
hepatic cholesterol biosynthesis. Recent studies have 
shown a beneficial effect of statins on bone mineral 
density (BMD) (9,10) . It has been suggested that 
several statin drugs, including simvastatin, increase 
the mRNA expression of bone morphogenetic protein 
(BMP-2) in osteoblasts, with a subsequent increase 
in bone formation. Simvastatin has been shown to 
enhance osseointegration of pure titanium implants in 
osteoporotic rats. (11) Other experimental study shows 
that locally administered simvastatin was detrimental 
to the repair of defects in the calvaria of rats (12) . The 
period required generally for an osseointegration to 
be achieved and for dental implant to be loaded is 
about 3-6 months which still represent a relatively 
long period for patients and any efforts focusing on 
reducing this period are entitled for consideration and 
scientific research which is the objective of this study.
MATERIALS AND METHOD

This study was conducted at the dental implant 
unit in Oral and Maxillofacial Department of College 
of Dentistry, Baghdad University, from January 2012 
to February 2014, where twenty two healthy females 
aged (40-51) years old received 29 dental implants 
(Dentium, Implantium) were divided randomly (using 
alternating randomization method) into two groups, 
control and intervention group. 3 dental implants 
in 2 subjects were lost, leaving a total of 26 dental 
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implants in 20 patients with 10 patients in each group:
The intervention group , this group received 

14 titanium screw type endosseous dental implants 
(Dentium, Implantium) in the traumatic functional 
implant zone (the area from maxillary right 1st 
premolar to the maxillary left 1st premolar) along 
with systemically administrated (oral) simvastatin 
40mg/day (as an accepted dose for humans) (13) post-
operatively for three months.

The control group, this group received 12 titanium 
screw type endosseous dental implants (Dentium, 
Korea) in the traumatic functional implant zone and 
submitted to the same procedure of intervention 
group without the administration of post-operative 
simvastatin.
Exclusion Criteria:
a.Smokers.
b.Alcoholics.
c.Patients with any chronic systemic disease. For 

example (active liver disease, patients on warfarin 
and/or antifungal medication and/or cyclosporine...
etc.)

d.Pregnant or lactating females.
e.Patients with inadequate sub-antral distance, due to 

maxillary sinus neumatization (14).
f.Implant site subjected previously to supplemental 

surgical procedures (bone graft, ridge augmentation....
etc.).

The prospective implant sites were examined 
clinically and radiographically by two views: 
Orthopantomogram (OPG) and CT scan for 
registering bone density (using Hounsfield units and 
according to Misch classification of bone quality) 

(15) at the target site and also for precise placement 
of the dental implants through providing information 
about width of the alveolar bone and proximity to the 
maxillary sinus. After the patients signed an informed 
consent expressing their approval for participating in 
this study the insertion of fixtures is carried out in 
the traumatic zone for both groups then the primary 

stability is measured immediately after dental 
implant placement by a colleague for each patient 
by Resonance Frequency Analysis (RFA) using 
OsstellTM ISQ (Goteborg, Sweden) through inserting 
the smart peg into the implant and two readings of the 
ISQ (Implant Stability Quotient) values are recorded; 
in bucco-palatal direction and the other in mesio-
distal one.

Implant stability was measured again after 8 
and 12 weeks postoperatively by the same colleague 
using RFA to compare its values (ISQs) between both 
groups.

Group A were asked to perform a liver function test 
(SGPT, SGOT) after 6 and 12 weeks postoperatively 
as a monitoring for any hepatic side effects and to 
report any muscular/joint pain, spasm or discomfort 
for further CPK (Creatine Phosphokinase) evaluation 
(16).
RESULTS 
Statistical Analysis

Statistical analyses were done using SPSS 
version 21 computer software (Statistical Package for 
Social Sciences) in association with Microsoft Excel 
2010. In this study the following statistics were used:
1.Descriptive Statistics: including; mean, standard 

deviation and standard error.
2.Parametric statistical tests of significance: including; 

t-test, Paired t-test and Cohen’s d (standardized 
measure of effect size).

The Difference in Mean Stability between the Two 
Groups

(Table 1) shows a comparison of dental implant 
mean stability between both groups through time 
intervals, where in group A after 8 weeks of surgery 
there was an increase in the mean stability which was 
not statistically significant by 1.8 ISQ units compared 
to the primary stability readings. The changes 
observed during the 1st 8 weeks of surgery were 
evaluated as a weak effect (Cohen’s D= 0.22).

Table 1: Mean-ISQ of the 2 perpendicular directions at surgery and after 8 weeks.

at surgery After 8 weeks Changs compared to baseline Cohen’s d P (Paired t-test)
Control

N 12 12 12
Mean 72.8 66 -6.7 -0.65 0.045
SD 8.2 6.3 10.3
SE 2.36 1.81 2.97

Intervetion
N 14 14 14

Mean 73.5 75.3 1.8 0.22 0.44[N S]
SD 7 6.6 8.3
SE 1.87 1.78 2.21
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(Table-2) Mean-ISQ of the 2 perpendicular directions after 12 weeks and compared to primary stability

after 12 weeks changes compared to baseline Cohen’s d P (paired t-test)
Control

N 12 12
Mean 69.3 -3.5 -0.42 0.17[NS]
SD 5 8.3
SE 1.44 2.4

Intervention
N 14 14

Mean 79.5 5.9 0.81 0.01
SD 3.9 7.3
SE 1.05 1.96

The total change in mean ISQ after 12 weeks of 
the surgery compared to the primary stability was an 
average increase of 5.9 ISQ units which is statistically 
significant (P value = 0.01), and the effect evaluated 
as a strong effect (Cohen’s D= 0.81).

The whole behavior of implant stability for both 
groups is shown in (figure 1)

Figure 1: illustrating the mean stability of the dental implants 
for both control and intervention groups where the left (Y) axis 
represent the ISQ units and the horizontal
(x) axis represent the time measured in weeks.

Number of Implants achieved 70+ ISQ in Both 
Groups

The stability of implant at 70 ISQ or more is 
considered an implant with high ISQ stability (17), 
statistical test using attribute risk percent was used 
to compare numbers of dental implants in treated 

versus non treated control group that achieved the 
bench mark of implant stability (70+ ISQ) over time 
as illustrated in (figure 2) below.

Figure 2: number of implants achieved high stability
In (figure 2) the control group and the intervention 

group show no difference at surgery but after 8 weeks 
25% of the control group reached the high ISQ level 
while in the intervention group 85.7% achieved the 
high stability level of 70+ ISQ.

At week 12, 50% of the control group dental 
implants reached to the bench mark level of high 
implant stability in comparison to the intervention 
group where 100% of the dental implants were at 
high implant stability (all the dental implants in the 
intervention achieved 70+ ISQ at the end of the study).
DISCUSSION

To the best of the authors’ knowledge; this study 
is the first and no other comparable studies were 
available. The sample selection was based on two 
basic features: gender and age. Females were selected 
over males because the changes in bone remodeling 
occur in a faster rhythm, And their age was 40+ years 
old and not younger because in this range of age 
most of bone parameters regarding bone regeneration 
capacity, elasticity, strength and even cell viability 
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are declining especially in females aged above 40 
years old, where 34% had osteopenia and 8% had 
osteoporosis (18).

Monitoring protocol was applied throughout this 
study to all intervention group, their liver function 
tests were negative and within the normal range 
(SGPT < 34 μ/l, SGOT < 31 μ/l).

Members of the intervention group were asked 
routinely to report any muscular pain, cramps, 
and weakness. No such reports or complaints were 
informed.

Among the control group; the mean ISQ after 8 
weeks of surgery showed an obvious reduction which 
re-increased to an obvious increment till 12 weeks. 
The overall change after 12 weeks compared to 
primary stability at surgery was still in the negative 
direction making the final stability still less than the 
primary one; yet they are loadable. This pattern is well 
documented in literature especially for mean primary 
stability of more than 70 ISQ giving the fact that the 
conventional 2-stage treatment loading protocol used 
a period of 3-6 months for osseointegration prior 
to loading (19,20). However, Simvastatin treatment 
changed the pattern described earlier for the control 
group. The mean ISQ for the intervention group was 
obviously higher compared to primary stability (mean 
ISQ at surgery was 73.5 and at the 8th week was75.3), 
although the positive changes observed were less 
than the level of statistical significance; nevertheless, 
it contradicted the negative trend observed for ISQ 
in the first 8 weeks in untreated control group (mean 
ISQ at surgery was 72.8 and at the 8th week was 66).

This positive trend in ISQ change in treatment 
group continued till the end of the study, making the 
stability after 12 weeks significantly and noticeably 
higher than that of primary stability. This finding is 
opposite to the negative loss in ISQ in relation to 
primary stability observed in control group within the 
scope and parameters of the current study.

Another advantage for effectiveness of 
simvastatin on dental implant stability was the 
absence of difference in mean ISQ at primary 
stability between the two groups (control 72.8 ISQ, 
intervention 73.5 ISQ, the difference was 0.7 ISQ), 
while after 8 and 12 weeks the intervention group had 
a significant advantage around 10 ISQ units increase 
in mean difference over the untreated control group 
(control group mean ISQ at week 8 and 12 was 66, 
69.3 respectively while intervention group mean ISQ 
at week 8 and 12 was 75.3, 79.5 respectively). Since 
these numbers represent the mean stability, it doesn’t 
mean that each individual dental implant of the 

intervention group is necessarily ready for immediate 
loading.

To summarize the current study outcome, it 
is worth mentioning that an almost comparable 
proportion of subjects had high primary stability (>70 
ISQ) in both control (75%) and simvastatin treated 
group (71.4%). After 8 weeks of surgery the rate of 
high stability in the intervention group increased to 
(85.7%) while among those untreated (control group) 
only (25%) had high stability.

After 12 weeks, all simvastatin treated group 
achieved the bench mark of implant stability (70+ 
ISQ) while only 50% of untreated group achieved this 
favorable outcome which they may reach it eventually 
on the expense of time.

In conclusion, Simvastatin administration had 
reduced the generally needed functional loading 
time in traumatic functional implant zone of dental 
implants from 3-6 months (12-26 weeks) to almost 2 
months (8 weeks) by enhancing osseointegration of 
dental implant and increasing its stability faster than 
that in control group. Simvastatin was well tolerated 
in all healthy subjects as they were submitted for 
periodic monitoring (liver function test) and all tests 
were normal and no subject reported muscular pain 
or weakness.

Further recommendation is to Measure dental 
implant stability at shorter time intervals (after 7 
weeks from primary stability) to detect earlier changes 
associated with the drug. Inclusion of a larger sample 
for more conclusive results. A longer period of follow 
up to evaluate the long term effect on success rate of 
dental implants.
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9. Klçcoglu S. S., Erdemli E. New addition to the statin’s effect. 
Journal of Trauma-Injury, Infection, and Critical Care 
2007; 63(1), 187-191.

10. Uzzan B, Cohen R, Nicolas P, Cucherat M, Perret G.Y. 
Effects of statins on bone mineral density: a meta-analysis 
of clinical studies. Bone, 2007; 40(6), 1581-1587.

11. Du Z, Chen J, Yan F, Doan N, Ivanovski S, Xiao Y. 
Serum bone formation marker correlation with improved 
osseointegration in osteoporotic rats treated with 
simvastatin. Clin Oral Imp Res. 2011

12. Calixto J, Villaboim de Castro Lima C, Frederico L, Pio 
dos Santos de Castro Lima R, Anbinder A. The influence 
of local administration of simvastatin in calvarial bone 
healing in rats. Journal of Cranio- Maxillofacial Surgery, 
2011; 39(3), 215-220.

13. Park JB. The use of simvastatin in bone regeneration. Med 
Oral Patho 2009; 14(9), 485-8.
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