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Introdouction:
The
typehigh
yourprevalence
text ....... of apical periodontitis (AP)
of endodontic origin raises an important public health problem. Root canal treatment (RCT)
and crown restoration (CR) have an effect on its
prevalence. This cross-sectional study was perMaterials and methods:
formed to assess the effect of RCT and CR on the
type your text .......
prevalence of AP.

Materials and methods:

Two observers assessed 608 teeth with RCT belonging to patients who were referred to the radiology ward of the dental school at the Shahid
Sadoughi University of Medical Sciences, Yazd,
Iran, in 2011–2012 in the form of 152 panoramic
radiographs. The quality of RCT, including length/
density of root restoration, and crown restoration and the prevalence of AP were recorded
from
patients’ medical files. Data were analyzed
Results:
by chi-square test, one-way ANOVA, and logistic
type your text .......
regression model using SPSS (ver. 19).
Results:
The frequency of AP in teeth with RCT was 50.5%.
Appropriate CR and RCT was observed in 348
(57.2%) and 168 (30.6%) of teeth, respectively.
Furthermore, 36.8% of teeth with appropriate
and
68.8% with inappropriate crown restoration
Conclusion:
showed
AP,text
and.......
the difference was significant
type your
(p < 0.001). Prevalence of AP was significantly
lower in teeth with acceptable RCT than in those
with unacceptable RCT (p < 0.001). Teeth with
unacceptable RCT/CR showed AP 6 times more
frequently than teeth with acceptable RCT/CR.

Conclusion:

The findings showed that a considerable number
of teeth in Yazd had RCT/CR with unacceptable
results and that the quality of both RCT and CR
may affect the prevalence of AP. Therefore, considerable efforts are required to improve endodontic and restorative treatment standards.
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Introduction
Apical periodontitis (AP) is a multi-factorial disease mostly caused by bacteria.(1) The disease
results from the reaction of periapical tissue to
mild irritations, such as pulp necrosis or inappropriate root canal treatment (RCT).(2) RCT is
done to prevent AP and to create an appropriate
condition for apex healing (3-5), although some
RCTs may not be successful because of technical errors or difficulty in applying cleaning devices to the root canal.(6, 7) The prevalence of AP
in teeth with RCT is about 24.5%–65.8% (5, 7-9);
however, its prevalence in teeth without RCT is
about 4–9%.(9-12)
Panoramic radiography has been used in some
studies because of its high validity and low patient exposure.(13-17) Various indices are used for
radiographic assessment of the quality of root
canal and crown restorations and the condition
of teeth apices.(18-20) The periapical index (PAI)
is one of the indices used as a reference for the
assessment of AP.(20)Some studies have assessed
the role of coronal sealing on apex healing.(9, 11, 16)
Penetration of saliva from the crown to the interior of the tooth that has received RCT creates a
damp environment that is suitable for the growth
of bacteria.(8, 21, 22)
Considering the importance of crown and root
canal treatment and its association with AP, this
study was designed to assess the prevalence of
AP and its association with the quality of root
and crown restorations in patients referred to
the oromaxillofacial radiology ward of dental
schools.
Materials and Methods
A total of 608 teeth with RCT in 152 digital
panoramic radiographs, obtained in 2011–2012,
were randomly selected. The subjects, who were
referred to the dental school for the first time,
were included in the study and those younger than 18 years old, possessing lesser than 10
teeth, and having had an RCT in the last year
were excluded from the study. Additional exclusion criteria were systemic disease, pulp stone,
teeth with post and core, and extreme premolar
overlap in the radiography. Anterior teeth were
not included in our study because of vertebra
column superimposition in panoramic view on

the anterior site. Differentiation between scar
and apical periodontitis was obtained from the
patients’ history. The study was approved by the
ethics committee of the Shahid Sadoughi University of Medical Sciences (ethical code 138846).
Radiographs were obtained by a digital device
(Proline XC, Planmeca, Helsinki, Finland) under
the following exposure parameters: exposure:
66–70 KVP, intensity: 8–10 mA, and duration:
10–12 s). Images were observed on a computer
by Romexis 2.9.2 Planmeca software. The monitor size was 17 inches with 1024-pixel resolution.
The contrast and brightness of the monitor was
set by the observers, who were an oromaxillofacial radiologist and an endodontist. For consistency, 30 panoramic radiographs were reviewed
and reported upon by both observers separately. Then, all radiographs were interpreted by the
shared opinion of both observers. Teeth in which
the root or pulp chamber were radiopaque were
considered as being RCT. Length and density of
root treatment, the overall quality of root treatment according to length/density, the quality of
crown restoration, presence of AP, and its score
(Table 1) were also assessed. The periapical situation of teeth was scored with the PAI index and
the teeth were divided into 5 groups (25). A score
of 3 or higher was considered to be AP. Because
this study was conducted according to the radiographic findings, leakage was not assessed.
Data were analyzed with SPSS using the chisquare test, Fisher’s exact test, and logistic regression model. Level of significance was set at
p < 0.05.
Results
This study was conducted on 3936 teeth from
152 subjects. 608 teeth (15.41%) had RCT. Table
2 shows the frequency distribution of subjects in
different age groups. RCT teeth with AP were
less frequent in males (30.2% vs. 69.7%). The
oral hygiene of the selected population and the
number of remaining and lost teeth are shown.
Table 3 shows the frequency of RCT teeth and
RCT teeth with AP. Table 4 shows the condition
of the tooth restorations in terms of length and
density. We found a significant association between the frequency of AP and length/density of
canal in RCT teeth (p < 0.001) (Table 5).
Table 6 shows the multiple logistic regression
analysis for the effect of two independent var-
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iables (i.e., appropriate length and density) on
periapical condition. Teeth that had acceptable
RCT with adequate length/density were tested
against any other combination of unacceptable
RCTs (Table 5). Both length and density were
found to be adequate in 186 teeth; 29.6% of these
teeth had AP that was significantly lesser than
any other combination of parameters (p < 0.001).
In cases of unacceptable RCT, AP was present
in 59.7% of teeth. Furthermore, the association
between quality of CR and AP is presented in
Table 5. Apical periodontitis was significantly
less present in properly treated teeth, compared
with teeth that had been treated improperly (p <
0.001).

Parameters

Apical periodontitis(20)
Length of root filling(10)

The parameters for the combined quality of CR
and RCT are also shown in Table 5. Both of
these variables were adequate in only 19.9% of
the teeth studied, and approximately one-sixth of
these teeth (19%) had AP. When tested against
other combinations of the quality parameters,
RCT/CR was significantly less than acceptable
(p < 0.001). Table 7 shows the multiple logistic regression analysis for the effect of two independent variables (RCT and CR quality) on
periapical condition. The odds of AP/normal
periodontal status in cases with both unacceptable RCT and CR was more than 6 times greater
compared with cases with acceptable RCT/CR.

Table 1. Radiographic variables and diagnostic categories
Registration and codes

1 = Absence (Normal periapical structures (score 1); or small changes in bone structure (score 2)
2 = Presence (Changes in bone structure with some mineral loss (score 3); apical periodontitis with
a well-defined radiolucent area (score 4); or extensive/severe periodontitis with exacerbating features
(score 5)
1 = Adequate (<2 mm from, or flush with, the radiographic apex)
2 = Inadequate (>2 mm from the radiographic apex or overextended)
1 = Adequate (Uniform density and adaptation of the filling to the root canal walls)

Density of root filling(24)

2 = Inadequate (visible canal space laterally along the filling; voids within the filling mass; or identifiable untreated canal)
1 = Adequate (radiographically intact restoration with no signs of leakage)

Coronal restorations(21)

2 = Inadequate (radiographic sings of overhangs, open margins/ recurrent decay, or no coronal restoration)

a

if a multirooted tooth presented with different periapical statuses at different roots, the root canal with the most severe periapical condition
was categorized.
b
In cases of multirooted teeth, not all root canal fillings of such teeth were assessed separately; only the canal with the worst technical obturation quality was evaluated.

Table 2. Frequency distribution of remaining and lost teeth in different age groups
Percent

Remaining teeth

Lost teeth

Age group

Number

5

10

25

50

75

90

95

≥20

3

28.0

28.0

28.0

28.0

28.0

28.0

28.0

21–30

50

23.0

26.0

27.0

28.0

28.0

28.0

28.0

31–40

60

21.0

24.0

26.0

28.0

28.0

28.0

28.0

41–50

22

16.3

18.3

20.75

24.0

25.0

28.0

28.0

51–60

15

17.0

17.0

18.0

24.0

25.0

27.4

28.0

<60

2

21.0

21.0

21.0

24.5

28.0

28.0

28.0

≥20

3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

21–30

50

0.0

0.0

0.0

0.0

1.0

2.0

5.0

31–40

60

0.0

0.0

0.0

0.0

2.0

4.0

6.9

41–50

22

0.0

0.0

3.0

4.0

7.25

9.7

11.7

51–60

15

0.0

0.6

3.0

4.0

10.0

11.0

11.0

<60

2

0.0

0.0

0.0

3.5

7.0

7.0

7.0
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Table 3. Frequency distribution of treated teeth and treated teeth with AP regarding gender and type of tooth
Tooth type

Treated teeth

Total (%) Male (%)

Molar
Maxilla

Mandible

Treated teeth with AP

Female (%)

Total (%) Male (%) Female (%)

43.9

36.8

63.2

48.0

39.1

60.9

Premolar

56.1

29.2

70.8

52.0

22.5

77.5

Total

100.0

32.6

67.4

100

61.6

138.4

Molar

60.6

34.4

65.5

69.9

27.1

72.9

Premolar

39.4

35.5

64.5

30.1

36.9

63.1

Total

100

34.5

65.5

100

60.0

136.0

Table 4. Frequency distribution of the study variables
Variable

Length of restoration
Density of restoration
Quality of RCT
AP

AP score

Quality of CT

Situation

Number

Percent

Appropriate

361

59.4

Inappropriate

247

40.6

Appropriate

247

40.6

Inappropriate

361

59.4

Acceptable

186

30.6

Unacceptable

422

69.4

Presence

307

50.5

Lack

301

49.5

3

214

35.2

4

89

14.6

5

4

7.0

Appropriate

348

57.2

Inappropriate

260

42.8

Table 5. Frequency distribution of AP in RCT teeth regarding the quality of RCT and CT
Parameter

Total

Apical periodontitis

p-value

Number

Percent

Number

Percent

RCT teeth

608

100

307

50.5

-

Sufficient length/density of restoration (acceptable)

186

30.6

55

29.6

<0.001

Sufficient length/insufficient density of restoration
(unacceptable)

175

28.8

96

55.9

<0.001

Insufficient length/sufficient density of restoration
(unacceptable)

61

10.0

32

52.4

<0.001

Insufficient length/insufficient density of restoration
(unacceptable)

186

30.6

124

66.7

<0.001

Unacceptable RCT

422

69.4

252

59.7

-

Acceptable CR

348

57.2

128

36.8

<0.005

Unacceptable CR

260

42.8

179

68.8

<0.005

Acceptable RCT/acceptable CR

121

19.9

23

19.0

<0.001

Acceptable RCT/unacceptable CR

227

37.3

105

46.2

<0.001

Unacceptable RCT/acceptable CR

65

10.7

32

49.2

<0.001

Unacceptable RCT/unacceptable CR

195

32.1

147

70.4

<0.001
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Table 6. Multiple logistic regression for evaluation of the effect of two independent variables (length and density
of restoration) on the dependent variable (AP)
95% CI for OR (odds ratio)

B

SE

Wald

df

Sig

Exp

Minimum

Maximum

Length of restoration

0.659

0.177

13.853

1

0.00

19.33

1.366

2.734

Density of restoration

0.899

0.177

25.800

1

0.00

2.458

1.737

3.478

Constant

0.776

0.143

29.474

1

0.16

-

-

-

Table 7. Multiple logistic regression for evaluation of the effect of two independent variables (quality of RCT and
CR) on the dependent variable (AP)
Quality of RCT
Quality of CR
Constant

B

SE

Wald

df

Sig

Exp

1.312

0.181

52.744

1

0.00

1.233

0.198

38.758

1

−3.3945

0.447

77.812

1

Discussion
The main objective of RCT is prevention or
treatment of AP lesions. According to studies in
controlled situations, the success rate of RCT is
more than 90%, but some cross-sectional studies
on human populations have shown a success rate
of 35%–60% for this treatment (23, 25). RCT and
post-treatment factors (e.g., length and density
of root restoration and quality of crown restoration) are the main factors in the success rate of
RCT (presence or lack of AP).(26)
In this study, panoramic radiography was used
to assess the condition of AP and the quality of
root canal or crown treatments. Length and density of restoration were used as the indices of
acceptable root treatment, although panoramic
radiography underestimates the real frequency
of AP; however, because of a high correlation
between intra-oral and panoramic radiographies
and overestimation of panoramic radiography
in comparison to intra-oral radiography (27-29), it
seems that recording the prevalence of periodontitis using panoramic radiography is a satisfactory method (26). Because of the study limitations,
canal length was classified as acceptable and unacceptable.
The direct association between the quality of
RCT and the prevalence of AP has been seen in
previous studies as well.(2, 26) Asgary et al. found
AP in 29.1% of RCT teeth, consistent with the

95% CI for OR (odds ratio)
Minimum

Maximum

3.713

2.606

5.290

0.00

3.433

2.328

5.062

0.00

-

-

-

results of the current study (26); however, in Kakehashi’s study, the prevalence of AP in teeth with
acceptable RCT was 16.5%, which is probably
because of the higher quality of treatment in this
study.(2)
When we assessed the quality of root restorations
according to the length and density separately,
it was determined that the length and density of
restorations were appropriate in 59.4% and
40.6% of cases, respectively. Thus, it was shown
that both factors play an important role in the
quality of RCT and the prevalence of AP. Asgary
et al. (26), Deamkashan et al. (23), and Kirkevang et
al. (8) found similar results.
In the current study, teeth that received RCT in
the last year were included; since the majority of
healing takes place in the first six months after
treatment, size of AP is affected by the treatment
procedure. In this study, prevalence of AP in all
teeth was 50.5%, but this measure in different
studies ranged from 20% to 65%.(28-31) This difference is probably because of the patient’s level
of oral health and the skill of the dentists.
In the current study, 69.7% of AP cases were given a score of 3, which agrees with the findings of
Asgary et al. (26) With increasing score, the size
of lesion and its effect on the surrounding tissue
will increase. The size of lesion may also affect
the decision for treatment (32), but the size does
not affect the patient’s improvement. Large lesions only need a longer time to be cured (33). The
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frequency of all RCT teeth and treated teeth with
acceptable RCT quality in the present study was
15.4% and 30.6%, respectively, while the same
measures were 3.5% and 42.3% in the study conducted by Asgary et al. (26), which may show that
the index of oral and tooth health in Yazd is lower than the Iranian average. Nonetheless, other
studies have shown a frequency of 8.6 to 26%
for RCT.(34-40)
The current study emphasized the importance of
the quality of root and crown treatments on the
prevalence of AP. The results showed that AP occurred in 29.6% of teeth with acceptable RCT,
59.7% of teeth with unacceptable RCT, 41.82%
of teeth with appropriate restoration length, and
35% of teeth with appropriate restoration density. In similar studies in European countries, it
was demonstrated that AP occurred in 10%–46%
of teeth with appropriate restoration length.(27, 28)
For instance, in a study in Denmark (19), 44.3%
and 26.92% of teeth with appropriate restoration
density exhibited AP. Therefore, it can be concluded that both length and density of restoration
affect the quality of treatment and the prevalence
of AP.
This study showed that, in spite of appropriate
RCT quality, AP occurred in 46.2% of cases.
Therefore, the quality of RCT is not the only factor that affects AP; appropriate crown restoration
can also serve as a barrier to the penetration of
liquids and bacteria from the oral cavity to the
root space.(8)In the present study, crown restoration was acceptable in 57.2% of RCT teeth,

which was similar to the results of Asgary et al.
(26)
It seems that the prevalence of AP in cases
with unacceptable RCT and acceptable CR is almost similar to cases with acceptable RCT and
unacceptable CR, consistent with the results of
Sidaravicius et al. (39); but, in a study by Roy and
Trop, CR was more important than RCT. (41)
Considering the prevalence of 15.4% for RCT
and 50.5% for AP in RCT teeth in the study population, combined with the emphasis of this and
similar studies on the effect of RCT and CR on
the prevalence of AP, attention should be paid to
all stages of the treatment of a tooth with pulp
disease.
Conclusion
The findings of this study confirmed the results
of past studies about the effect of the quality of
RCT and CR on the occurrence of AP. Therefore,
in order to cure teeth with pulp disease, all stages of treatment should be performed with caution. It is recommended that additional studies
be conducted to clinically assess crown sealing
conditions using both intra-oral and panoramic
radiography.
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Materials and methods:

In this descriptive, cross-sectional and retrospective study, 16114 patient’s records with malignant tumors were examined via the census
method, which were available in the archives
of 8 main treatment centers in Yazd, Iran within a 20-year period. Age, sex, occupation, habitat, type of sarcoma, tumor location and grade,
metastasis, recurrence, and history of head and
neck irradiation were recorded. Data were analyzed in SPSS software version 17.

Results:
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Head and neck sarcomas involve a group of rare
malignant diseases with a high histological variability involving various anatomical sites that can
lead to under-reporting of the true incidence of
these neoplasms. This study aimed to epidemiologically investigate the occurrence of sarcomas
of the head and neck within the past 20 years in
Yazd, Iran (1994– 2014).

Among 586 cases of sarcomas, 59 cases (10.06%)
were identified with head and neck sarcomas.
The mean age of the patients was 32.22 ± 8.31
years, of which 26 (44.01%) patients were males
and 33 (55.9%) were females. Soft tissue sarcomas were noted in 41 cases (69.5%); rhabdomyosarcoma was the most common (27.1%).
Eighteen (30.5%) patients had hard tissue sarcomas; osteosarcoma (15.3%) was the most common. Soft tissues of the head and neck were the
most (49.20%) involved sites. Most sarcomas
were low grade. In 5 patients (8.5%), metastases
occurred to the head and neck, and the tumor
relapsed in 16 patients (27.1%).

Conclusion:

The findings of the current study were
inagreement with those of other reports referred
to in different studies. This suggests that the epidemiology of head and neck sarcomas in Yazd,
Iran is similar to other geographical regions.
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Introduction

Prevalence of Head and Neck Sarcomas in the Main Health Centers

Sarcomas involve a rare and heterogeneous
variety of malignant tumors of mesenchymal
origin with a specific and distinct histopathology(1, 2).The mesenchymal cells can develop into
tumors affecting the soft tissues of muscle, fat,
and fibrous tissue. Bone and nerves can also be
involved.(2) Occasionally, these tumors are associated with trauma, genetic syndromes as well
as exposure to previous radiation, though there
is mostly no apparent cause. Pathological classification is most valuable in the treatment and
prognosis of head and neck sarcomas.(3)
The incidence of sarcoma is more prevalent
in children than adults. Approximately 1% of
all adult cancers(2-4) and 10%–20% of pediatric
cancers are sarcomas(2). About 5%–15%(2, 3) of
adult sarcomas are in the head and neck region;
35%(3, 5) of children are diagnosed with head and
neck sarcomas.he findings of different studies
have revealed that the incidence of sarcoma is
more in men than in women, which is about 50%
to 60%.(6-11)
Common soft tissue sarcomas in order of frequency include liposarcoma, malignant fibrous
histiocytoma, fibrosarcoma, rhabdomyosarcoma,
leiomyosarcoma, synovial sarcoma, malignant
peripheral nerve sheath tumors, angio-sarcoma
and kaposi sarcoma, whereas hard tissue sarcomas in order of frequency entail osteosarcoma,
chondrosarcoma, as well as Ewing’s sarcoma(12).
The results of some studies conducted in Iran
demonstrated that 60% of sarcomas occurred
in males with a mean age of 36 years, that the
most common sarcomas in adults were malignant fibrous histiocytoma and synovial sarcoma
and osteosarcoma and in children, osteosarcoma,
Ewing sarcoma, and rhabdomyosarcoma in the
were the most common sarcomas.(11, 13)
The ratio of bone sarcoma to sarcoma of soft
tissue was 3:1 in patients aged under 16 years
and 1:3 among adults(13). In a study conducted
on the epidemiology of soft tissue sarcomas in
Shahid Sadoughi hospital of Yazd in 2005, the
most common sarcomas were synovial sarcoma
and malignant fibrous histiocytoma respectively
among males and females. The study findings indicated that the sarcoma incidence in Yazd was
similar to that of Western countries.(11)
Epidemiological studies provide vital informa-

tion that forms the basis of future research. Because investigating the prevalence of sarcomas in
the head and neck has received scant attention in
Iran, the present study is intended to provide the
epidemiology of sarcomas of the head and neck
over the past 20 years in Yazd, Iran (1994–2014)
based on the histopathologic examinations.
Materials and Methods
In this descriptive, cross-sectional, and retrospective study, 16114 patients records(case
notes), diagnosed as malignant tumors were examined from the archive of the Shahid Sadooghi
Dental School and several other hospitals (Shahid Sadoughi, Shahid Rahnemoon, Mojibiyan,
Mortaz, ShohadayeKargar, Seyedoshohada
and SavanehSookhtegi) over a 20-year period
(1994–2014).
The records were obtained by proposing a research study from the Shahid Sadoughi medical
university of Yazd (Ethical code: p.17.1.77710;
date: 1393.4.22).
It should be noted that case records that were incomplete or cases in which the patients reported
a written dissatisfaction were excluded from the
study. In order to glean the study data, a checklist was devised consisting of the following
variables: case record number, pathology department identification number, age, sex, occupation,
place of residence, type of sarcoma, tumor location, tumor grade, the occurrence of metastasis,
recurrence, history of head and neck irradiation.
The patients’ medical records as well as their pathology reports available in the mentioned health
centers were collected and analyzed utilizing the
SPSS software (Ver. 17) through descriptive statistics.
Results
Out of 16,114 cases examined in this study, 586
cases (3.65%) of patients were diagnosed with
sarcomas, among which 59 patients (10.06%)
suffered from sarcomas of the head and neck, the
study cohort. The mean age of the patients was
32.22 ± 8.31 years with an age range of 1.5˗˗83
years, of which 17 patients (28.8%) were <16
years of age, whereas 42 patients (71.2%) were
> 16 years. A total of 26 patients (44.05%) were
males and 33 (55.9%) were females More than
half of patients (59.3 %) lived in Yazd (Table 1).
As demonstrated in Table 2, 41 cases (69.5%) of
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sarcomas belonged to soft tissue sarcomas. The
most prevalent type of soft tissue sarcomas was
rhabdomyosarcoma (27.1%).
Among the bone tissue sarcomas, affecting 18
patients (30.5%), osteosarcoma (15.3%) and
chondrosarcoma (11.9%) were the most prevalent (Table 2).
Rhabdomyosarcoma was reported to be the most
common sarcoma (13.5 %) in the both the age
groups, as well as in men (10.2%) and women
(16.9%). The lowest incidence was found to be
Kaposi sarcoma, which was only observed in
one man >16 years old (1.7 %) (Table 2).

The most areas commonly affected were soft tissues of the head and neck (49.2 %), jaw bones
(35.6 %) as well as the head and skull bones
(15.3%). With respect to tumor grading, most
of the sarcomas were of the low grade (40.4%)
followed by moderate (30.5%) and high (28.8%)
grades, respectively. Metastases from other parts
of the body to the head and neck occurred in 5
patients (8.5%), whereas, in 2 patients (3.4%) the
sarcoma metastasized to other parts of the body
from the head and neck. Out of the 59 examined
patients, 16 cases (27.1%) were observed to have
suffered from recurrence.

Table 1. Distribution of the head and neck sarcomas according to the demographic characteristics
Variable
Age

Percent

≥16

17

28.8

<16

42

71.2

Male

26

44.05

Female

33

55.9

Yazd

35

59.3

Out of Yazd

24

40.7

Sex
Habitat

Number

Table 2: Distribution of the head and neck sarcomas according to demographic variables and frequency
Sex

Type of sarcoma

Soft tissue sarcomas

Hard tissue sarcomas

Name of sarcoma

N

%

Total

Age

Female

Male

%

n

%

n

%

16<

n

%

16≥

n

Rhabdomyosarcoma

16

27.1

16.9

10

10.2

6

13.5

8

13.5

8

Neurofibrosarcoma

5

8.5

6.8

4

1.7

1

6.8

4

1.7

1

Fibrosarcoma

5

8.5

6.8

4

1.7

1

6.8

4

1.7

1

Liposarcoma

3

5.1

1.7

1

3.4

2

5.1

3

0

0

1.7

1

3.4

2

3.4

2

1.7

1

Malignant fibrous
histiocytoma

(69.5%)
41

3

5.1

Synovial Sarcoma

3

5.1

1.7

1

3.4

2

0

0

5.1

3

Angiosarcoma

3

5.1

3.4

2

1.7

1

5.1

3

0

0

Leimyosarcoma

2

3.4

0

0

3.4

2

3.4

2

0

0

Kaposi's Sarcoma

1

1.7

0

0

1.7

1

1.7

1

0

0

10.2

6

5.1

3

15.3

9

0

0

6.8

4

5.1

3

8.5

5

3.4

2

0

0

3.4

2

1.7

1

1.7

1

Osteosarcoma

9

15.3

Chondrosarcoma

7

11.9

Ewing’s sarcoma

2

3.4

(30.5%)
18
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Sarcomas are rare and involve 1% of human
cancers, among which currently 4%–10% occur
in the head and neck.(14) In the present study, 59
cases (10.06%) of 586 sarcomas patients were
observed to suffer from the head and neck sarcomas.
In this study, 12 types of sarcoma histopathology
were observed, which in turn demonstrates the
wide histological variety of these tumors.Pacheco et al.(16) in a study on 36 patients with the head
and neck sarcomas, reported 12 types of sarcomas. Lajer et al. observed 15 histopathological
types of sarcoma in a study consisting of 36 patients, which are in line with the findings of the
present study.
Most of the head and neck sarcomas belong to the
soft tissue category, and only 20% are bone sarcomas or have a cartilage source(17). In this study,
59 sarcomas were investigated among which
41 (69.5 %) soft tissue sarcomas, and 18 cases
(30.5%) were hard tissue sarcomas. In a similar
study in the Canadian population, Aljabab et al.
observed 80% of sarcomas in the hard tissue and
20% of sarcomas in the soft tissue.(18)
In the current study, the most prevalent type of
sarcoma, rhabdomyosarcoma, involved 27.1%
of the total tumors. Multiple reports(19-23) have
noted that approximately half of rhabdomyosarcomas commonly occur in the head and neck
areas. This is in concurrence with the findings
of the current study. However, the incidence of
head and neck rhabdomyosarcoma can vary.
Few studies mention the incidence to be in the
range of 8% to 16%(24-26), or higher(33.3%)(11).
This could be because of geographical and racial
differences as well as the different sample size
of the different studies. Various studies mention
that no geographical preference can be taken
into consideration for the occurrence of soft tissue sarcomas(36, 37). The majority of the patients
in our study(59.35) lived in Yazd, and the rest were
from other cities traveled to Yazd for treatment.
However, this might affect follow-up of patients
in the study centers.
In this study, more than half of the involved patients with the head and neck sarcomas (56%)
were females, which is in line with the findings
by Bree et al.(27), although in several other studies(23, 28-31) men have been reported to be affect-

ed more than the women. Some of these studies
have indicated the predilection of males for the
disease is nearly twice as much than females(29,
31)
. Due to the rarity of head and neck sarcomas,
and limited sample size of most studies conducted in Iran and the world, drawing conclusions
and comparisons is not very effective, yet; perhaps one of the reasons for the higher prevalence
of females in this study was that women were
referred to health centers more than men.
As was expected, sarcomas of the head and
neck can occur in any age. In fact, studies have
demonstrated that soft tissue sarcomas affects
80%–90% of adults and 10%–20% of children.
(18, 32)
The mean age of the patients involved in
this study was 32.22 ± 8.31 years which supports
the findings of the studies conducted by Pacheco
et al.(16) and Dudhat et al.(30) who noted a similar average mean age of 39.7 ± 25.1. However,
Epstein and Gorsky(33) reported the mean age of
40.4 years for this disease. Moreover, Mendenhall et al.(34) reviewed the literature published
between 1972 and 2000, and indicated the mean
age of 50–55 years for the head and neck sarcomas, though findings of some studies propose
that generally sarcomas involving the head and
neck affect younger people including children
and teenagers compared to squamous cell carcinoma.(35)
In the present study, the anatomical distribution
of most of the head and neck sarcomas included
the jaw bone as well as the soft tissue of head and
neck. Kraus et al.(32) also indicated these two areas as the most prevalent involved locations with
the head and neck sarcomas. Tajudeen et al.(9)
found the nasal cavity and sinuses as the most
commonly involved locations in 22% of his patients. Penel et al.(28) reported a 39.3% involvement in the neck tissue that is consistent with the
findings of the current study.
In the present study, 5 patients (8.5%) were
found to have metastasis from other parts of the
body to the head and neck. Breast is the most
common site of tumor metastasis to the bone of
the jaw, while the lungs involves the most frequent source for metastasis to the soft tissue of
the mouth and teeth. In 30% of cases, metastasis
in the mouth has been found to demonstrate the
first sign of an undiscovered cancer in another
part of the body.(38) Compared to other head and
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neck neoplasms (e.g., squamous cell carcinoma),
soft tissue sarcomas have a lower rate of regional
metastasis.(39) In this study, only 2 cases (3.4%)
had metastasis to other parts of the body, whereas in a study conducted by Tajudeen et al.(9)
metastasis to lymph nodes was 6.5% and neural invasion was observed in 6.5% of the cases.
Salcedo-Hernández et al.(5) reported 50% of soft
tissue sarcomas of the head and neck involving
metastasis.
Singh et al. (31) reported local recurrence in 42%
of patients and 42% of metastatic disease development in the lungs. Probably in this study, one
reason for the low figures of head and neck sarcoma metastasis to other parts of the body is the
lack of follow-up of individual patients specifically from other provinces, who included a large
portion of the study sample.
Recurrences of the sarcomas were observed in
27.1% of patients in this study.
Because the patients were not actively followed
up in order to evaluate recurrence, in reality, the
recurrence rate in this study might have been
more than what is being reported here. It has
been demonstrated that local recurrence in head
and neck sarcomas is more than that of other
organs(28, 40-43), which is probably due to the fact
that reaching negative margins of tumor is more
complex during sarcoma surgery of the head and
neck.(44)
Regardless of the location and size of the tumor,
one of the main factors for prognosis with sarcomas is the tumor histologic grade.(45, 46)

In this study, the majority (40.7%) of sarcomas
were low-grade tumors, while 30.5% and 28.8%
belonged to average and high grades respectively. However, Tajudeen et al.(9) reported 35% of
their cases as high-grade sarcomas.
Conclusion
The head and neck sarcomas are rare tumors that
demonstrate a high variability in histology. In the
current study, soft tissue sarcomas were generally much more prevalent than hard tissue sarcomas, among which rhabdomyosarcoma was the
most common soft tissue sarcoma and osteosarcoma was the most common hard tissue sarcoma. Moreover, the age and gender prevalence,
as well as the involved anatomic location in the
studied population was similar to those of most
other studies. However, our results, for the first
time, provide an insight into the prevalence of
head and neck sarcomas in Yazd, Iran.
The weak points of this study were the incomplete medical and pathological evidence of the
patient and the patients were referred to other
treatment centers and IHC (ImmunoHistoChemistry) results were unavailable in some cases.
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Evaluation of Changing Serum Blood Glucose
Levels after Local Anesthetic Injection during Tooth
Extraction
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Injection of local anesthesia during dental procedures can induce metabolic changes. The purpose of this study was to evaluate the changes
in the serum blood glucose levels after the injection of lidocaine with a vasoconstrictor during
tooth extraction.

Materials and methods:
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In this clinical trial study, we enrolled 60 patients. We extracted mandibular teeth by using
inferior alveolar nerve block. We took a finger
blood sample test from each enrolled patient immediately before and 10 min after local anesthesia administration. The anesthetic solution (1.8
mL carpule) contained lidocaine and 1:80,000
epinephrine. It was injected through the inferior alveolar nerve after negative aspiration. Only
one carpule was injected into each patient. This
study is approved by the ethics committee of the
research center of Azad University of Medical
Sciences.

Results:
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The mean age of the patients in our study was
39.54 ± 15 years. Thirty-five patients were male,
and 25 were female. The serum blood glucose
level was 111.6 ± 25.47 mg/dL before local anesthesia and 115.3 ± 24.39 mg/dL after tooth extraction (P = 0.418). Eleven female patients and
four male patients had a reduction in the blood
glucose levels after injection. There was a significant difference between these groups (P = 0.01).

Conclusion:

According to our findings and previous
reports, using local anesthesia during tooth
extraction does not induce hypoglycemia and
could increase the serum blood glucose level in
individuals.
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Introduction
Tooth extraction is one of the most common and
frequent dental procedures, which is considered a
stressful and painful intervention.(1, 2) If patients’
pain can be soothed, therapeutic procedures will
be carried out in a more acceptable situation and
patients’ pain threshold will increase.(3)
Lidocaine is the most common local anesthetic
material in dentistry. Lidocaine was introduced
by Nils Lofgren in 1943 and used for the first
time as a local anesthetic material in 1948. One
of the most important concerns about local anesthetic injection is its systemic effects.(4)
The most common complications after lidocaine
injection are vasovagal shock, hyperventilation
syndrome, tachycardia, shivering, and the loss of
consciousness. Injection procedures cause pain
and induce secretion of endogenous catecholamine, which could have a synergism effect
with the vasoconstrictors in the local anesthetic
material, leading to some side effects.(5, 6) Using
epinephrine along with local anesthesia can also
induce metabolic changes.(7)
During anesthetic material injection, some individuals experience some unpleasant situations,
such as paleness and losing consciousness, and
one of the supportive medications in these cases
is using glucose.(8) Activation of the sympathetic
system by stress and epinephrine injection can
increase the blood glucose level in patients who
undergo dental procedures, such as tooth extraction. Dental surgery with local anesthetic injection can increase catecholamine release, blood
glucose, and insulin.(9)
The aim of this study is to evaluate the serum
blood glucose level changes after local anesthesia by using local anesthetic in tooth extractions.
Materials and Methods
In this clinical trial study, we evaluated the effect
of local anesthetic, by using lidocaine and epinephrine, on the blood glucose concentration in
patients who underwent teeth extractions. This
study was conducted at the Department of Oral
and Maxillofacial Surgery in the dental college,
and it was approved by the ethics committee of
the research center of Azad University of Medical Sciences. This trial is registered with RCT
ID: AEARCTR-0000445.

This study was performed between February and
May 2014.
We used a convenient, time-based sequential
sampling method. Informed consent was given
by all patients. We included all adult individuals
who were referred to our department for mandibular tooth extractions, and we excluded patients who underwent tooth extractions both in
mandible and maxilla or had known histories of
diabetes, infection, or any contraindications for
using epinephrine.
Our local anesthesia solution (1.8 mL carpule)
contained lidocaine and 1:80,000 epinephrine.
It was injected in 1 min through the inferior alveolar nerve after negative aspiration. Only one
carpule was injected in each patient.
We took a finger blood samples immediately before and 10 min after the administration of local
anesthesia. We used a glucometer (Accu Check
Active, model GC, Germany) to measure blood
glucose in our samples.
Statistical analyses were performed by using
Statistical Program for Social Sciences software
(SPSS) version 18. Paired t-test and chi-square
test were used for data analyses. The significance
level (P) was set at 0.05.
Results
In this study, we had evaluated 60 individuals.
Thirty-five (58.3%) were male, and 25 (41.7%)
were female. The mean age in our study was
39.54 ± 15 years. Most patients underwent molar tooth extraction. In two patients (3.3%), we
extracted their first tooth; only in one participant
tooth number four was extracted, and in nine
patients (15%), we extracted tooth number five.
Forty-eight patients underwent molar tooth extraction (16 patient for each tooth). Before injection, the mean blood glucose level in patients was
111.6 ± 25.47 mg/dL, and 10 min after lidocaine
injection, the mean blood glucose was 115.3 ±
24.39 mg/dL. Paired t-test showed that there was
no significant difference in blood glucose levels
in patients before and after injection (P = 0.418).
Before local anesthesia, in 42 patients, the blood
glucose level was higher than 100 mg/dL, and
after lidocaine injection, in 51 participants, the
blood glucose level was higher than 100 mg/dL.
Chi-square test showed that there was a significant change in the number of patients who had
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blood glucose levels higher than 100 mg/dL after
lidocaine injection (P = 0.03). Nine patients had
blood glucose levels lower than 100 mg/dL, and
41 participants had blood glucose levels higher
than 100 mg/dL both before and after tooth extraction. After anesthesia injection, in 45 patients
(75%), blood glucose levels were increased, and
in 15 patients (25%), it was decreased. Among
female participants, in 11 patients, blood glucose
levels were decreased; in contrast, among male
participants, in only four patients, blood glucose
levels were decreased. Chi-square tests showed
there was a significant difference between groups
(P = 0.01).

We also divide patients in to two groups: molar and non-molar tooth extraction. Forty-eight
patients underwent molar and 12 underwent
non-molar tooth extraction. The blood glucose
level of 13 patients in the molar group and two
patients in the non-molar group was decreased.
Figure 1 summarizes the distribution of blood
glucose levels in patients before and after local
anesthesia administration.
During our study, vasovagal shock occurred in
one patient. The blood glucose level was 94 mg/
dL before and 98 mg/dL during his shock, and it
was 102 mg/dL when he was stabilized.

Figure 1. Distribution of 60 patients before and after local anesthesia based on their blood glucose levels.

Discussion
In this clinical trial study, we evaluated glucose
levels in 60 patients before and after tooth extraction. There was no significant difference before and after our procedure in patients’ blood
glucose levels. Between male and female participants, blood glucose level in female patients was
significantly reduced after injection (P = 0.01).
Only in one individual was vasovagal shock observed. No hypoglycemic state was detected in
this patient. This could be due to catecholamine
release and cortisol secretion following anxiety,
fear, and pain during injection in this case.
Tily et al. evaluated 30 diabetic and 30 healthy
individuals in 2007. They used local dental
anesthesia (1.8 mL carpule each) containing
1:80,000 epinephrine and evaluated patients be-

fore and 10 min post-extraction. They showed
that there was no significant difference in blood
glucose concentrations before injection and 10
min after extraction in healthy people compared
with diabetic patients. There was no correlation
between blood glucose changes and the number
of carpules injected, number of teeth extracted,
and the gender of the patients; however, there
was a significant difference between their diabetic patients who used and who did not use their
medications.(10) Our results agree with their findings.
In some other studies, it has been shown that
local anesthetic administration can increase
norepinephrine in plasma but there is a subtle
increase related to the severity and extension of
the dental procedure. The blood glucose concentration is related to the epinephrine plasma
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concentration and is different from norepinephrine secreted by the sympathetic system.(11-13) An
increased blood glucose level is observed in the
presence of epinephrine in local anesthetic materials. Epinephrine has gluconeogenic hormonal
activity. After epinephrine infusion, blood glucose concentration increased rapidly during 15
min and returned to the baseline after 2 h.(14, 15)
Bortoluzzi et al. included 37 Brazilian individuals in their study to evaluate hemodynamic and
glucose measurement changes in patients who
received a local anesthetic and a vasoconstrictor (LAVA; 2% mepivacaine with adrenaline
1100,000). They reported that their evaluated
parameters, including systolic blood pressure,
diastolic blood pressure, heart rate, and glucose
levels, have no significant changes in healthy individuals.(16) Our results are consistent with their
report. In both studies, there was no significant
difference before and after dental procedures in
glucose levels.
In local anesthetic materials, epinephrine can
penetrate to blood circulation and lead to glucose
level increase after injection. This change happens after injection and before dental extraction.
It is important to know changes in the hemodynamic state and blood glucose after local

anesthetic injection to manage some emergent
conditions that may occur immediately after injection.
As it was mentioned in the results section, there
was a patient with vasovagal shock in our study.
According to his different blood glucose levels,
there was no hypoglycemic state in this patient.
This situation can be explained by catecholamine
release and cortisol secretion following anxiety,
fear, and pain during injection in this patient.
Conclusion
In many situations during dental procedures, after anesthetic injection, the clinicians encounter
emergencies, such as dizziness or loss of consciousness. In these situations, many clinicians
begin to administer intravenous fluids with glucose to treat hypoglycemia; however, according
to our results and previous studies, blood glucose
levels not only decrease after local anesthetic injection but also increase due to injection, pain,
and emotional stress.
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The major demand for orthodontic treatment is
associated with esthetic complaints rather than
with the severity of occlusal irregularities. This
study evaluated the relationship between orthodontic treatment need based on index of complexity, outcome, and need (ICON) and orthodontic-specific quality of life (QOL) among high
school students in Shiraz.

Materials and methods:

Based on the correlation between ICON and QOL
score (r = 0.254) with α = 0.05 and an estimated power of 80%, 118 high school students (49
girls and 69 boys) aged 15-18 years were selected for this analytical cross-sectional study. The
students were randomly selected. The need for
orthodontic treatment was determined according to ICON and was compared with QOL, which
was assessed using Cunningham’s questionnaire. Data analysis was performed by SPSS-21
using Spearman’s correlation coefficient and
Mann-Whitney tests. (p<0.05)

Results:
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Analysis based on Spearman’s correlation
coefficient, showed no significant association
between QOL score and ICON (r=0.95, p=0.282),
Mann-Whitney test did not show a significant difference between boys and girls. QOL score was
considerably higher in boys (median = 18.50,
mean ± SD = 14.82 ± 18.5) compared with girls
(median = 9.00, mean ± SD = 14.3 ± 15.02) (p =
0.58).

Conclusion:

No significant difference among boys and girls
in relation to orthodontic treatment need was
observed, although girls had a significantly lower
QOL score than boys. Correlation between orthodontic treatment need and its impact on QOL
was also not significant. Therefore, dental esthetics has a greater impact on social acceptance
and self-concept among girls.

Key words:

•Index of Orthodontic Treatment Need •Quality
of Life •Students
Journal of Dentomaxillofacial Radiology, Pathology and Surgery
Vol 4, No 2, Summer
2015

Evaluating the relationship between orthodontic treatment need and oral health-related quality of life

Introduction
Malocclusion, more than being a disease, is
considered as a deviation from social esthetic
norms. The primary expectation from treatment
is improvement in oral function and patient’s
appearance. Such a treatment leads to improved
psychosocial status, increased self-esteem, and
less anxiety and stress while interacting with social groups.(1) The major demand for orthodontic
treatment is associated with esthetic complaints
rather than with severity of the occlusal irregularities and the subsequent negative effects on
dental health.(2)
Quality of life (QOL) is an ambiguous and general term, used in a wide range of contexts.(3)
The World Health Organization (WHO), defines
QOL as the individual’s perception of their position in life in the context of culture and value
systems in which they live and in relation to their
goals, expectations, standards, and concerns.(4)
Oral health-related QOL is a more specific term
that concerns the impact of oral and dental health
status on an individual’s QOL. Oral and dental
health is defined as a set of standards that enables
an individual to eat, speak, and socialize without
active disease, discomfort, or embarrassment.
Oral health has a direct effect on psychological
and functional status. Therefore, it profoundly affects enhancement of the overall sense of
well-being.(5) In this context, orthodontic treatment could serve as an aid in improving function, and esthetics and, as a result, enhance oral
health-related QOL.(6)
In the past 50 years, numerous indices have been
developed to evaluate the need for orthodontic
treatment.(7) These occlussal indices have been
developed based on the type of malocclusion
and its negative effects on oral health to assess
orthodontic treatment need.(8) Among these indices, the index of complexity, outcome, and need
(ICON) is worth mentioning.(9)
One of the QOL assessment tools, associated
with orthodontic status, is a questionnaire designed by Cunningham in 2001. Cunningham
developed this assessment tool to evaluate orthodontic-specific QOL in orthodontic patients
with dento-facial deformities, and also showed
its validity and reliability in his studies; He introduced this questionnaire as a useful assessment
tool for evaluating oral health-related QOL in

clinical studies.(10)
Several studies have shown a significant correlation between QOL and oral and orthodontic
status (10, 11); however few other investigations
reported contrasting results.(12, 13)
Thus due to such contradictory results, the latest
establishment of ICON, the lack of sufficient regional studies on this subject, and the effect of
regional, social, and cultural factors on QOL, the
present study aimed at evaluating the relationship between orthodontic treatment need based
on ICON and orthodontic-specific QOL among
high school students in Shiraz.
Materials and Methods
This analytical cross-sectional study was conducted on a sample of 118 high school students
(49 girls and 69 boys) aged 15-18 years, which
was based on the correlation between ICON and
QOL score (r = 0.254) with α = 0.05 and an estimated power of 80%.
The subjects were randomly selected from four
high schools (two boys’ and two girls’ high
schools). Because the examination of the students was possible only through permission from
Shiraz education office, high schools located in
four different regions were selected by an educationalist. Each student was numbered in the educational system. By using the table of random
numbers, 118 students were randomly selected
for the present study. The list of selected students
was checked with school authorities to exclude
students with depression, bipolar and body dysmorphic disorders.
Other exclusion criteria were: history of orthodontic treatment and currently under treatment.
Individuals who needed orthodontic treatment
or were currently under treatment because of a
diagnosed psychological disorder were also excluded.
Furthermore, before the start of the study, a letter
was given to the parents/ guardians of the students to seek consent for their cooperation to
participate in the study. This letter also served to
inform the parents/ guardians about the examination procedure and to assure them of the confidentiality of any information collected. Only
positive consent was accepted.
Measuring the QOL index:
Cunningham’s questionnaire was used to
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assess QOl. The validity of the questionnaire
was checked and confirmed by a group of orthodontists, and subsequently the required changes were applied. Cronbach’s α (α = 0.82) was
adopted for determining the reliability. The questionnaire was also further checked and edited by
a sociologist.
Before completing the questionnaire, necessary
instructions were given to the students. They
were asked to fill the questionnaire according to
their personal opinion.
Determining the need for orthodontic treatment using ICON:
In order to obtain accuracy in the use of ICON,
four orthodontic residents underwent training
and calibration exercise. Inter-examiner reliability was assessed under the supervision of a
board- certified orthodontist, and intra-examiner reliability was evaluated within 2 weeks. The
inter- and intra- examiner reliability values were
89% and 90%, respectively.
For measuring ICON, oral examination was performed using a mouth mirror. Dental esthetics,
crowding, and spacing in the upper arch, crossbite, overbite, and molar relationships were evaluated. Each subject was given a grade from 1 to
10 according to the standard form of esthetics.
Based on the severity of crowding and spacing
in the upper arch, each subject was given a grade
from 0 to 5. Subjects were given a score of 1 in
the case of posterior cross-bite, and 0 if no posterior cross-bite. Incisor bite was scored 1-3, and
occlusion was graded 0-2.(9)
Data from the questionnaire were classified.
QOL was measured according to these data and
was compared with the average treatment need
diagnosed by the dentist according to the ICON.
After data collection and classification, statistical
analysis was performed using SPSS 21. Spearman’ correlation coefficient and Mann-Whitney
tests were used for data analysis. (p<0.05)
Results
Analysis based on Spearman’s correlation coefficient, showed no significant association between
QOL score and ICON (r = 0.95, p = 0.282).
There was also no significant difference between
QOL score and ICON among the two genders in
the study (Table1), based on Mann-Whitney test.
However, QOL score was considerably higher
in boys (median = 18.50, mean ± SD = 14.82 ±

18.5) compared with girls (median = 9.00, mean
± SD = 14.3 ± 15.02) (p = 0.58) (Table2).
Table 1. Relationship between ICON and quality of life
among the students (n = 118)
Quality of life
P

ICON

R

Boys

Girls

Boys

Girls

0.653

0.327

0.116

0.061

Table 2. Relationship between ICON and quality of life
among the students according to gender (n = 118).
Gender

Girls

P

Boys

ICON

4.00

3.00

(mean ± SD)

1.98± 4.09

2.51± 4.01

Quality of
life

9.00

18.50

(mean ± SD)

15.02 ±14.3

18.5 ±14.82

0.58
0.022

Discussion
Among the different age groups, adolescents
are more concerned about their physical appearance; consequently, they become sensitive
about their dental appearance and esthetics. This
could play a significant role in their psychosocial
well-being.This study evaluated the relationship
between orthodontic treatment need as perceived
by a dentist and its impact on oral health-related
QOL, among high school students aged 15-18
years.
Among the different indices, the ICON was selected in this study to determine the need for orthodontic treatment. This index places more emphasis on anterior teeth instead of the whole arch.
Moreover, it is simple to use on dental casts and
thus could be easily applied in clinical settings.
This index was also shown to demonstrate better
agreement with the perception of orthodontists
regarding the need for orthodontic treatment in
comparison with IOTN and PAR indices.(14)
In the current study, the correlation between need
for orthodontic treatment and its impact on QOL
was not significant, which is consistent with the
results of earlier studies.(12, 13) However, significant association was also reported by some other
studies.(6, 8, 11)The reason for these contradictory
results could be attributed to age, ethical, cultural, and social differences; and variation in subjective perception of QOL. These factors could
not be fully considered in the questionnaire.
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Nevertheless in order to make a comparison, it
should be taken into account that earlier studies
that reported a significant association had used
IOTN, whereas we used ICON to assess the need
for orthodontic treatment.
We also assessed the gender differences among
the study subjects in terms of QOL. The results
indicated that QOL is significantly lower among
girls. This finding could be attributed to the fact
that dental esthetics has a greater impact on
social acceptance and self-concept among girls.
In general, with the same severity of malocclusion, girls feel more shy in social contexts and
their body self-concept is negatively affected,
whereas the same malocclusion might be perceived differently by boys.They might be indifferent or even satisfied, whereas girls usually get
concerned about minor irregularities.(15)Regarding orthodontic treatment need among the study
subjects, we found no significant gender difference, which is in accordance with the study by
Daniela et al. (15) This finding indicates a similar
prevalence of malocclusion among both boys
and girls.(15)The lower QOL among girls compared with boys despite the same orthodontic

treatment need could be attributed to the fact that
QOL is measured subjectively based on each
person’s self-perception, whereas orthodontic
treatment need is objectively determined using
specific criteria.One of the primary limitations of
this study was the lack of complete cooperation
on behalf of the school authorities during filling
the questionnaires. Therefore, it is recommended
that a more comprehensive study be conducted
in a broader context.
Conclusion
No significant difference among boys and girls in
relation to orthodontic treatment need was observed,
although girls had a significantly lower QOL score
than boys. Correlation between orthodontic treatment
need and its impact on QOL was also not significant.
Therefore, dental esthetics has a greater impact on
social acceptance and self-concept among girls.
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Implants are considered to be a useful treatment
for the replacement of lost teeth. Although the
success rate and durability of implants are high,
the prevalence of peri-implantitis is high as well.
The purpose of this study was to analyze the
knowledge of general practitioners in the city of
Rasht in Northern Iran regarding peri-implantitis
and its treatment.

Materials and methods:
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This descriptive, cross-sectional research was
conducted among general practitioners working
in the city of Rasht. They were asked to fill out a
questionnaire, which included two parts of personal information; and their knowledge about
the peri-implantitis disease.

Results:

Of 100 general practitioners who filled out the
questionnaires, between 23-88 % answered correctly with a mean of 54.1%. The knowledge of
6% of dentists was poor, 74% average, and 20%
good. There was no meaningful connection between age, sex, and job experience of the dentists and their knowledge of peri-implantitis diseases.
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The rate of dentists’ knowledge in the city of
Rasht regarding peri-implantitis diseases and
their knowledge of treatment were average.
Thus, continuous training sessions and workshops regarding peri-implantitis diseases are
suggested for their improvement.
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Introduction
An inflammatory change of the implant’s surrounding tissue is called peri-implantitis.(1) This
lesion is the most common complication in dental implants.(1) Implant failures include primary
and secondary failures. Surgical trauma, lack of
primary stability, and bacterial infection are primary failures.
Secondary failures result from prosthesis placement, bacterial infection, and mechanical overload. Peri-implantitis is the secondary failure of
dental implants.(2)Based on the tissue involvement, the severity of peri-implantitis is divided
into two categories: peri-implant mucositis and
peri-implantitis.(3) Peri-implant mucositis is a reversible inflammation of the surrounding tissues
of functional implants and dose not result in any
bone loss.(4,5,6,7) Bleeding on probing, pus excretion, and 4-5 mm pocket depth are the clinical
signs of this disease.(4,5,6,7)
While, peri-implantitis is a multi-factorial disease that is affected by microbial pathogens and
the host’s inflammatory response, biomechanical
factors associated with additional forces can affect the implant as well.(8) This increase in microbial activity disrupts the host response balance, precipitating an inflammatory reaction in
the tissue surrounding implant leading to bone
loss.(4,5,6,7) There for, continuation of stimulation,
causes to periodontal or peri-implant tissue destruction.(4,5,6,7) Increased pocket depth (>5 mm),
bleeding, pus excretion on probing, peri-implant
tissue bone loss, and circumferential crater are
clinical signs of the disease.(7)
Microorganisms have an important role in the development of peri-implantitis.(8) There is a high
proportion of pathogens, which are involved in
periodontal disease, particularly gram-negative
anaerobic bacteria such as P. gingivalis, Tanerella forsythia, and Troponema denticola.(8) Given
that there are not clear microbiological differences between moderate and severe peri-implant
mucositis and peri-implantitis, we can suggest
that in most cases, peri-implant mucositis gradually turns to peri-implantitis.(8)
Other factors affecting peri-implantitis are patient-related factors such as previous periodontitis history, diabetes mellitus, genetic factors,
poor oral hygiene, smoking and alcohol consumption6. Implant-related factors include: lack

of keratinized tissue around implant, mechanical
overload, deeply positioned implant, excessive
cement retained, restoration-abutment poor insertion, over contoured restoration, improper
implant position and implant surface properties.
(6)
Recent research on the long term success of
implants has indicated the high incidence of
peri-implant mucositis and peri-implantitis.(9)
Infections caused by anaerobic bacteria are the
primary inflammatory cause of peri-implants.(10)
In the 6th European Periodontal Workshop11
the incidence rate of peri-implant mucositis (1240% in implant sites) was 28 to 56 %.(11)
In the present, more people are keeping their
natural teeth for more years.(12,13) however, people demand improvement in function and beauty
and thus in the quality of life , moreover than
oral health care.(12,13) In the past, dental implants
were performed in specialized centers, but today
the number of treatments performed by general
practitioners is rapidly increasing.(14)
Accurate diagnosis of peri-implantitis disease
is essential for its proper control: most studies
have focused on dentists’ knowledge of dental
implants. No studies regarding peri-implantitis
diseases were found to have been conducted be
done, therefore, in this study, dentists’ knowledge of peri-implantitis and its related treatment
was assessed. It was a descriptive, cross-sectional study to provide appropriate educational content.
Materials and Methods
This descriptive, cross-sectional study was done
among general practitioners working in the city
of Rasht in 2014. The study population included all general practitioners in private practice or
employed in clinics in the city of Rasht.
The list of names and addresses of all active
general practitioners in the city of Rasht (capital to the province of Guilan) were taken from
the Dental School of Medical Council. The sampling method for this study was “convenience
sample size” and 96 dentists were included.
The information in this research was obtained
from the assessment of dentists’ knowledge, by
the researcher-developed questionnaire.
The questionnaire did not ask about their names
or addresses and had 2 parts: In part 1, personal information about age, sex, job experience,
and history of attendance in implant workshops
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or symposiums was questioned. In part 2, they
were asked about etiology (questions 1- 4), clinical diagnosis (questions 5-8) and peri-implantitis disease treatment (questions 9-17). For each
correct and wrong, a score of 1 and 0 were given
respectively. The results varied from 100% (for
all correct) to 0% (for no correct answer), and
the result was considered to be representative of
the dentists’ level of knowledge.
To confirm the questionnaire’s validity, we ask
dental school professors of Guilan University of
Medical Sciences (GUMS) opinioin’s , and, we
confirmed the questionnaire’s reliability, by using the Cronbach’s alpha-1 coefficient in a preliminary study.
The project manager herself conducted the general dentist’s offices (or clinics) and provided
explanations about the objectives of the study
for data collection, after which the questionnaire
was given to the dentists. As much as was possible, the questionnaires were filled out in the
researcher’s presence; otherwise, after dentists
were given a thorough explanation of the study,
they were asked to carefully fill out the questionnaire for collect later.
Finally, all 100 questionnaires were collected,
and the information went through statistical
analysis using SPSS v-19.The relationship between knowledge, age, and job experience was
assessed using the Pearson correlation coefficient and the relationship between knowledge,
gender, and re-education was analyzed using the
Spearman correlation coefficient (statistical significance level P < 0.05). To calculate the correct
answer to questions in relation with items, the
Chi-Square test with 95% confidence intervals
was used, and to determine the factors affecting
the account ability logestic regression was used.

Results
After the assessment, mean general knowledge
of dentists in the city of Rasht was found to be
54.1%. From 100 participants, 69% were male
(n=69) and 31% females (n=31). Independent
Sample test showed no meaningful differences
between the average knowledge of both sexes.
(p=0.404).
Regarding background, 53% of the dentists had
over 10 years of job experience and 47% had
fewer than 10 years of job experience,

with 77% having had a history of participation
in dental implant workshops or symposiums
(23% no history). Using the Independent Sample
test there was no significant difference between
knowledge and job experience (P=0.179).
Dentists’ distribution based on the field of focus
was as follows: 21% prosthetics, 7% surgery,
36% prosthetics and surgery, and 36% none of
the above. Using one way ANOVA test, there
was a significant statistical relation between the
knowledge and field of focus (P = 0.019) with
prosthetics in the lead (44.62 %); however, it
was not statistically significant.
In Table 2, the number of people who correctly answered less than 33% of the questions, received a poor rating; those answering between
33% and 67% were average; and those with
more than 67% were considered good. According to the table in terms of etiology, 25%, 37%,
and 38% had poor, average, and good knowledge, respectively. In the field of treatment, 27%
, 63%, and 10% had a poor, average, and good
knowledge, respectively. In the field of diagnosis, 12%, 37% , and 51% had poor, average,
and good knowledge, respectively. Finally, 6%
of the dentists had poor, 74% had average, and
20% had good knowledge. The range of correct
answers was between 4 and 15: The highest and
lowest correct answers were 15 (2% of people)
and 4 (3% people) respectively. The mean number of correct answers was 10, with 12 people
answering (12% of dentists).
Discussion
Despite the high success rate of implants, the increasing rate of peri-implantitis disease has been
reported in the literatuer(11), hence it can be concluded that general practitioners have to increase
their knowledge on prevention, diagnosis, and
treatment of those diseases. Therefore, continued
learning is essential to their professions.
In a 2002 study by Heubener in the United States,
the pattern of using implant education in dentistry graduates of Creight University over a period
of 10 years (1988 - 1997) was assessed. Results
showed that those who passed the implant training in laboratories and workshops had a greater
knowledge about implants, , did additional implant therapy in their offices and also spent more
time on implant education than those who did not
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Table 1. Distribution of the questions with their percentages

questions
Peri-implantitis is an inflammatory reaction of hard and soft tissue around implants.
Prevalence of peri-implantitis is about 30–60% .
Bacterial plaque is the main factor of peri-implantitis development.

Answer
incorrect
correct
incorrect
correct
incorrect

correct
Factors such as history of periodontitis, diabetes mellitus, oral health, smoking, and alco- incorrect
hol can increase the incidence of peri-implantitis.
correct
Probing around implants compared to the teeth required less than normal force.
incorrect
correct
Bone loss is not a symptom of peri-implantitis.
incorrect
correct
1.5 mm Bone loss at first year of implant insertion is not a symptom of peri-implantitis.
incorrect
correct
loosening of the implant is not useful for early detection of diseases.
incorrect
correct
Non-surgical treatment (debridement and plaque control) is the only necessary treatment incorrect
for peri-implantitis mucositis, and this method can be used in the initial phase of peri-im- correct
plantitis.
To remove plaques from the surface of titanium implants, titanium curettes, plastic brush- incorrect
es, hydrogen peroxide and chlorhexidine can be used.
correct
Bleeding on probing with a probing depth of 6 mm and bone loss in consecutive meetings incorrect
requires surgical treatment of inflammatory diseases.
correct
The type of the lesion is an important factor in choosing the type of surgery for peri-im- incorrect
plantitis treatment.
correct
Loosening of the implant is a definitive indication for implant removal.
incorrect
correct
Appropriate Recall period for patients receiving the implant after insertion of the prosthe- incorrect
sis is every 3 to 4 months in the first year.
correct
Removal of plaque and calculus and oral health instruction (OHI) is the best treatment for incorrect
a patient with BOP, pus excretion, and 3 to 4 mm probing depth around the implant.
correct
The first treatment for a patient with BOP, pus excretion, and 6 mm probing depth around incorrect
the implant is supragingival and subgingival debridement and OHI
correct
Metronidazole is a systemic antibiotic prescribed for the treatment of diseases around the incorrect
implant.
correct

percentage
35%
65%
76%
24%
26%
74%
43%
57%
53%
47%
33%
67%
12%
88%
58%
42%
39%
61%
62%
38%
32%
68%
35%
65%
50%
50%
28%
72%
82%
18%
52%
48%
64%
36%

According to Table 1, the average knowledge of general dentists was 54.1% (total number of correct answers divided by 17).
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Table 2. Frequency distribution of knowledge in the
fields’ of etiology, diagnosis, and treatment
Fields

etiology
treatment
diagnosis
total

Answers

Poor

Average

Good

number
percent
number
percent
number
percent
number
percent

25
25%
27
27%
12
12%
6
6%

37
37%
63
63%
37
37%
74
74%

38
38%
10
10%
51
51%
20
20%

pass such courses. These findings indicate that,
“scientific and practical implant workshops can
substantially improve their practical implementation”.(15)
Most et al. (2013) studied the impact of a dental
implant training program to improve knowledge
of dental students. In this study, a training program consisting of 200 hour of dental implant
training and practice, over a period of 3 years,
for a group of students was presented. For another group of students a 3-day training program
was held. Then both groups were asked to fill
out a questionnaire about the following: basic
information and implant materials, implant
design, and soft tissue management. The results
showed that scores of basic implant information
and implant design in the 3-year group were
higher than in the 3-day group. According to this
study, academic training can improve students’
knowledge of dental implants.(16)
Poorsamimi et al. (1390) studied general dentists’ knowledge and practice about dental implants in the Qazvin province. Of 104 dentists
who participated in that study, 60.8% of participants were male and 39.2% were female with
an average age of 35 years, and 8 years of job
experience. The average score of dentists’ who
had participated in implant re-training courses
was 13.33%. According to this study there was
no significant relationship between sex, age,
job experience history, and dentists’ knowledge; however, there was a significant relation
between dentists’ knowledge and their practice.
This study reported that, despite adding implant
training courses to the student curricula, there
was no significant difference between younger
and older dentists. This can be interpreted as
dental schools and implant re-training courses

not being successful in the field of implants.(17)
Haghighat et al. (2011) conducted a study in
the city of Isfahan, to assess the knowledge of
dentists to provide basic information of implant
re-training workshops.
In this cross-sectional study, 300 dentists were
evaluated by a questionnaire. The minimum
score was 0, while the maximum was 60. The
results showed that 67.7% of dentists did not
participate in implant re-training courses. The
mean total score for the all dentists was 28.33
±16.9. The mean score of general practitioners
was 27.87 ± 16 and the mean score of specialist dentists was 41±17.9, which was statistically
significant (P = 0.03). The mean score of dentists who had participated in implant re-training
courses was 38.72 ± 13.74, while that of dentists
who had not participated in implant re-training
courses was 23.4±16.2, with a statistically significant difference (P < 0.001). Based on the
results of this study, general practitioners’ and
specialists’ knowledge was found to be very far
from the ideal. It is essential that the dental student curriculum would be planned and implant
re-training courses be tailored accordingly.(18)
In this study, with a sample size of 100, general
dentists’ knowledge about peri-implant inflammatory disease and its treatment was assessed.
According to this study, there was no significant
relationship between age, sex, job experience,
and general dentists’ knowledge about peri-implant inflammatory diseases. On the other hand,
there was a significant difference between field
of focus (prosthetics, surgery, or both) and general dentists’ knowledge; in other words, dentists
with prosthetics experience had a higher knowledge score.
The questionnaire was divided into 3 part: etiology, clinical diagnosis, and treatment of peri-implant inflammatory diseases. According to the
results, in the field of etiology, 38%, 37% and
25% had good, average, and poor knowledge
respectively. “Only 10% of dentists had good
knowledge of treatment, and, 90% had an average or poor knowledge” . This suggests that the
gap in the knowledge of the etiology related to
reduced knowledge in the field of treatment. In
terms of clinical diagnosis, 51% of the dentists
had good knowledge. Greater knowledge of clinical diagnosis than etiology and treatment could
indicate the need for higher levels of education
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in this field.
On the other hand, studies have shown that, in
most universities of developed countries, such
as United States, Canada, and Western Europe,
dental implant clinical training is included in
the general dentistry schedule, while in the dental schools of Iran such kinds of studies are not
present.(19)
The results of the present study, with a knowledge score of 10.8 for the dentists in the city of
Rasht, indicate that implant re-training courses
and workshops have not successful in recent

years. It seems to be essential to hold re-training
courses and conferences, and to distribute training brochures about dental issues to dentists to
enhance their theoretical and practical skills of
dentists: in particular, about implant and peri-implant diseases.
To provide more statistics and information in
dentists’ proficiency and a better and more accurate evaluation of this issue, further studies
are needed in other cities of Iran to provide a
more comprehensive means for raising dentists’
knowledge levels in the future.
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Oral squamous cell carcinoma (OSCC), the most
common form of oral cancer, requires early diagnosis and suitable treatments. Fascin is a protein involved in cell adhesion and is increased in
expression in certain types of carcinomas. The
present study was conducted to assess fascin expression in OSCC using an immunohistochemical
technique.

Materials and methods:

In the present retrospective study, 25 paraffin
blocks of OSCC samples were selected and immunohistochemically stained for detection of
fascin expression. Fascin expression rate was calculated as the sum of stained cells (scores from 0
to 4) and staining intensity (scores from 0 to 3).

Results:

Samples collected from 18 men and 7 women,
with a mean age of 57.42 years, were assessed,
which showed that the most usually affected
sites were the gingiva and the tongue. Fascin expression was positive for all the samples and had
the highest possible score (24 cases with score 7
and 1 case with score 6). Fascin expression level
was not found to have a significant relationship
with age, gender, and tumor location (P > 0.05).
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Irrespective of the clinical parameters, fascin expression is possibly involved in the etiology of
OSCC; target therapy medicines can therefore be
used in the future to treat this malignancy.
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Introduction
Oral squamous cell carcinoma (OSCC) is the
most common form of oral cancer, accounting
for approximately 91% of all oral malignancies.(1) The etiology of this carcinoma is multifactorial and both internal and external factors
might affect its development. Despite using a
combination of treatments including surgery,
radiotherapy, and chemotherapy, the 5-year
survival prospect is perceived in only approximately 40% of the patients and some die due to
the secondary complications of cancer.(2)
Although surgery is still an appropriate
treatment, it presents certain complications,
such as chronic pain, dysphagia, dysphasia, and malformation.(3) Radiotherapy and
chemotherapy also have antitumor effects,
but they damage the normal tissue. A better
understanding of the molecular mechanisms
and identification of the potential of oncogenes in OSCC could lead to the introduction
of new adjunctive methods of treatment (molecular targeted therapy) for patients with oral
cancer, which would result in fewer complications compared with other methods of treatment.
(4)
Local tumor invasion and metastasis account
for 90% of treatment failures. This aggressive
behavior arises due to multiple phases that lead
to the loss of cell adhesion. Fascin is a 55-kDa
protein from the family of actin-bundling proteins that contributes a great share to the properties of cell junctions and their increased motility.
In recent years, several studies have been conducted on this marker in normal and pathological
tissues and several different roles have been attributed to it in the incidence of diseases such as
neoplasms.(5,6)
Given the role of fascin in cell adhesion, this
protein may be used as a target for the treatment
of OSCC and also as a marker for identifying
aggressive malignant cell behaviors. As only a
few studies have examined the role of fascin in
OSCC (7-12), the present study was therefore conducted to evaluate the expression levels of fascin
in OSCC to gain more knowledge about fascin
and OSCC and to also pave way for predicting
tumor behavior and for finding a suitable treatment. Furthermore, given that, in many cases,
non-smoking young individuals are diagnosed
with tongue carcinoma, the present study as-

sessed the relationship between this marker and
age, gender, and tumor location.
Materials and Methods
The present study was retrospective and cross-sectional in design. Archived samples at the pathology laboratory of Taleghani Hospital and a private
laboratory were examined and samples with an
OSCC diagnosis were selected. Clinical and demoghraphic data such as age, gender, and tumor
location were extracted from the patients’
records. Cases with sufficient data on the
surveyed variables as well as the corresponding paraffin blocks with complete fixation and
adequate tissue and with microscopic features of
squamous cell carcinoma were finally selected.
Immunohistochemical (IHC) staining of paraffin blocks
The streptavidin-biotin method was used for
staining. All samples were first fixed in 10%
buffered formalin and then embedded in paraffin. Sections were prepared with a diameter of
4 mm and then deparaffinized and dehumidified
by xylene and alcohol and washed with phosphate-buffered saline (PBS) and then placed in
DAKO cytomation (PH = 9) in a microwave for
20 min for fixing the antigens. Internal oxidation
was inhibited by addition of 3% hydrogen peroxidase. The slides were then incubated with monoclonal antibody (Dako, Denmark, clone55k-2,
Code M3567) for 30 min according to the manufacturer’s recommendations for examining
fascin expression. After washing the slides with
PBS for 5 min, they were immersed in Zymed
streptavidin and incubated for 10 min. In the
next step, the slides were exposed to 3,3′-Diaminobenzidine (DAB) hydrochloride as a chromogenic reagent, which produced a brown reaction
product. The samples were then counterstained
by hematoxylin and a coverslip was placed on
them after dewatering.
A sample of Hodgkin’s lymphoma was used as
the positive control and the negative control was
examined after the elimination of the primary
antibody. Vascular endothelium was also taken
as an internal positive control.
Method of interpreting the slides
Staining was assumed positive when the cytoplasm of the tumor cells was visibly stained.
Fascin expression was determined based on the
following items:
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1. Percentage score (PS): According to the study
conducted by Lee et al. (10), the number of stained
cells was determined based on the DAB staining under an optical microscope, which were
then divided into four groups. Score 1: less than
10% stained; score 2: 11-50% stained; score 3:
51-80% stained, and score 4: more than 81%
stained.
2. Intensity score (IS): Score 0: no staining; score
1 (poor): staining is visible but with some difficulty; score 2 (medium): pale brown (oak); and
score 3 (extreme): dark brown. To calculate the
final score, PS was added to IS (0-7).

Results
The present study was conducted on OSCC samples of 25 patients with a mean age of 57.42
years (range: 27–90 years), of which 18 patients
(72%) were males with a mean age of 59.41
years and 7 (28%) were females with a mean age
of 52.57 years. The OSCC samples were mostly
collected from the gingiva (10 cases or 40%) and
the tongue (8 cases or 32%). In addition, four
samples (16%) were collected from the buccal
mucosa, two (8%) from the palate, and one (4%)
from the lip. Fascin expression was analyzed in
the OSCC samples using IHC staining. Fascin
staining was cytoplasmic and fascin expression
was confirmed in all the samples examined with
a high score. All the samples obtained score 3 for
their percentage score. For the intensity score, 24
samples obtained score 3 and 1 sample obtained
score 2 (Figures 1 and 2).

Figure 2. Cytoplasmic and membrane fascin expression in OSCC in the keratin pearl island with score 7
(× 400)

The assumption in this study was that independent variables, particularly tumor location, were
capable of affecting fascin expression. Given
that all the samples had high scores in terms of
their fascin expression levels (score 7 and, in one
case, score 6), it was observed that fascin expression was not related to the patients’ age and
gender and tumor location. As the biopsy samples were mostly incisional, with few excisional
cases, grading them was not possible. However,
the tissues surveyed were primarily differentiated and the majority contained keratin pearls, and
no poorly differentiated states were observed
under the microscope. Malignant squamous cell
islands were fascin-positive with or without the
presence of keratin pearls.

Table 1. Fascin expression scores in OSCC by patients’
demographic characteristics
No of Percentage Intensity Total
Samples Score

Age
(years)

Location

Figure 1. Cytoplasmic fascin expression in OSCC in malignant squamous cells with score 6 (× 400)
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Gender

Score

< 40

4

4

3

7

41–55

12

4

3

7

41–55

1

4

2

6

56–70

4

4

3

7

>70

3

4

3

7

Gingiva

9

4

3

7

Gingiva

1

4

2

7

Tongue

8

4

3

7

Palate

2

4

3

7

Buccal
Mucosa

4

4

3

7

Lip

1

4

3

7

Male

17

4

3

7

Male

1

4

2

6

Female

7

4

3

7
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Discussion
The present study showed overexpression of
fascin in OSCC. Fascin expression level was
not found to have a significant relationship with
the patients’ age and gender and tumor location.
These results are consistent with the results of
many other studies conducted on fascin expression and its relationship with gender, age, and
tumor location.(7, 9, 10, 11,12)
Similarly, Chen et al. (9) did not find fascin expression intensity to have a relationship with age,
gender, and tumor location and fascin expression
percentage to have a relationship with the patients’ age and gender. Although the majority of
buccal mucosa samples expressed less than 55%
fascin, the tongue samples of OSCC mostly expressed more than 55% fascin, which was statistically significant. Lee et al. (10) also did not find
fascin expression intensity to have a relationship
with the patients’ age and gender. Similar to the
present study, they also reported that this protein was expressed in 91.3% of the samples. In
the present study, the majority of samples were
well differentiated under the microscope and
contained keratin pearls (although their microscopic grade could not be determined). All the
islands, with or without keratin pearls, overexpressed fascin. Consistent with our findings,
Shimamura et al. (11) noticed fascin expression in
epithelial dysplasia, carcinoma in situ, and also
in OSCC, unlike in benign tumors such as papilloma. Therefore, it is quite natural for all of our
samples to also overexpress this marker. It was
suggested that fascin could be a useful tool for
the accurate diagnosis of dysplasia and carcinoma in situ.(11) Fascin might therefore be involved
in the early stages of carcinogenesis.
In contrast to the results obtained in our study
on fascin expression, Alam et al.(7) did not detect this protein in 25.19% of the cases and
found that it had a poor expression in 41.98%
of the samples and was overexpressed only in
32.28% of the cases.(13) They also did not find
fascin expression in the well-differentiated keratin-pearl-containing cases of OSCC. Moreover,
unlike Chen and Alam (7,9), other researchers (10,12)
did not find a relationship between grade, microscopic stage, and fascin expression; however,
they found that a relationship was established
when lymph nodes were involved. The possible

reasons for the disparity of results might be technical errors and the different steps of performing
IHC staining, visual counting, using the computer, and the sample size examined. As in previous
studies (9,11), in the OSCC samples examined in
the present study, fascin was primarily cytoplasmic-stained; however, due to its overexpression,
the cell membrane was also stained in some cases. Nevertheless, Alam et al. also showed fascin
expression in cell membranes in addition to that
in the cytoplasm.(7) Previous studies showed that
fascin is either not expressed in normal oral epithelium or is expressed very poorly.(11) An interesting point, however, was that in the study conducted by Papaspyrou et al., 7 cases out of the
19 surveyed cases of normal epithelium showed
score 2.(12)
The justification for this finding might be that
the epithelia might have been derived from the
vicinity of the tumor and might have therefore
had the same environmental and pathological
conditions, thus overexpressing the marker. The
epithelia might be normal in macroscopic terms
and under an optical microscope and might have
experienced structural changes at the molecular
level, and our slides also showed epithelia in
some cases. However, the epithelium was not the
subject for examination as it was in the vicinity
of the tumor and hence will not be considered
environmentally natural. Alam et al. (7) found no
relationship between fascin expression and invasion around the nerves. They also stated that
fascin overexpression was observed in 17% of
the N0 cases, and these patients should therefore
be followed up to determine in the future whether fascin can act as a prognostic factor of occult
metastasis or not. Papaspyrou et al.(12) also concluded that fascin can be used to predict regional
lymph node metastasis, and, in contrast to several studies (7, 8 ,10), fascin expression was not associated with the reduced survival in their study.
To better explain the role of this protein, several
studies have investigated its function, including
a study conducted by Chen (8), who examined
the function of fascin from the WNT signaling
pathway through the stabilization of β-catenin
mutation or the inactivation of APC gene and
suggested that it increases the expression of this
protein in cancer cells. In addition, Lee et al. (10)
stated that fascin expression is associated with
the loss or reduction of E-cadherin, which is a
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significant component of tumor cell invasion,
and leads to the loss of cell–cell contact. Alam
et al. (7) stated that fascin can disrupt the cell–cell
contact and is involved in the formation and progression of primary OSCC tumor. Furthermore,
fascin increases MMPs (2,9), which are proteolytic enzymes that digest the basement membrane
content and facilitate metastasis.
They also found a strong relationship between
fascin expression and lymph node involvement,
confirming that the marker might facilitate the
movement of tumor cells from the primary location to the lymph nodes. In the present study, the
IHC staining method was used to examine fascin expression. Other methods can also be used
to confirm the IHC staining results; for instance,
the RT-PCR for analyzing fascin expression and
the Western Blot for assessing fascin levels.(10)
However, further tests could not be conducted in
the present study due to their high costs and the
use of fixed samples. Alam et al.(7)
found actin components such as microspikes to
be thicker and longer and showed the formation
of more filopodia and lamellipodia, demonstrating a visibly increased cell motility in OSCC
cell culture. Similarly, in another study on two
OSCC cell lines, Chen et al.(8) also concluded
that fascin expression might have an essential
role in the regulation and development of OSCC

that acts through epithelial-mesenchymal transition (EMT) and changes in E-cadherin and
β-catenin. Chen et al. (13)
tested migrastatin on breast cancer cells and
found that this drug prevents cell migration,
invasion, and metastasis by blocking fascin
activity. The above-reviewed studies investigated the relationship between fascin expression levels and the clinical and histological
conditions of OSCC and showed that increased
fascin expression is associated with more invasive
malignant cells and poorer prognosis. In the
present study, all the samples showed the same
score of fascin expression. i.e, (6,7) Data on the
stage of the disease and patients’ survival rates
were not examined due to the incomplete pathological records. As a result, the effect of fascin
expression levels and clinicopathological factors
could not be investigated in this study.
Conclusion
Given the limitations of the present study, the
results showed that fascin is overexpressed in
OSCC samples, but its level is not associated
with gender, age, and tumor location. Regardless
of the clinical parameters, fascin expression is
possibly involved in the etiology of OSCC, and
target therapy medicines can therefore be used in
the future for treating this malignancy.
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