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ABSTRACT

Objective
In recent years, especially due to excessive sugar consumption, metabolic Syndrome (MetS) has become increasingly common 
in the world and in Turkey. The aim of the study was to investigate the inflammatory effects of high fructose corn syrup (HFCS) 
intake on the masseter muscle of young rats.

Materials and methods
Sixteen 3-week-old male Wistar rats were randomly split into two groups: control and HFCS. Animals were given HFCS in the 
form of 20% solutions in drinking water. Animals were sacrificed in the eighth week. Right masseter muscle was isolated for 
immunohistochemical and histopathological examination, and left masseter muscle was isolated for gene expression analysis.

Results
Both ELISA and real-time polymerase chain reaction (rt-PCR) measurements revealed that the HFCS group had significantly 
higher TNF-a and NF-kB levels than the control group (p <0.05). Additionally, when comparing the HFCS group to the control 
group, a higher degree of lymphocyte infiltration was seen.

Conclusion
According to study results, young rats’ masseter muscle tissue had significantly higher levels of TNF- and NF-B due to fructose-
induced MetS. These findings suggest that MetS, through increased inflammation, can cause masseter muscle dysfunction, 
injury, fatigue, and pain.

Keywords:Metabolic syndrome, masseter muscle, inflammation, TNF-a, NF-κB. 
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INTRODUCTION

Metabolic Syndrome (MetS) is a medical condition 
defined by the presence of at least three of the 
following symptoms: central obesity, hypertension, 

hyperglycemia, high triglycerides, and low high-density 
lipoprotein (HDL) cholesterol.1 MetS, a multifactorial disease, 
increases the risk of other diseases such as cardiovascular 
disease, non-alcoholic fatty liver disease, type 2 diabetes and 
cancer. The prevalence of MetS is increasing all over the world, 
especially in developed countries. In the USA, 15% of people 
obtain 25% of their daily energy requirement from sugar. It 
has been reported that the consumption of high-fructose corn 
syrup is 30-35 kg per person per year in the USA, more than 

50% of the total sugar.2  Many Mets animal models are created 
by high-carbohydrate or high-fat diets.3 High-fructose diets, in 
particular, have been used successfully in animal models to 
develop the MetS model.4 

Tumor Necrosis Factor α (TNF-α) is one of the main cytokines 
involved in inflammatory and immune processes. TNF-α 
also plays a key role in inflammation and cytotoxicity by 
interacting with cells or acting in a pleiotropic manner, 
increasing inflammation in different cell types and tissues. The 
Nuclear Factor Kappa B (NF-κB) is an important mediator of 
inflammatory responses and regulates many aspects of innate 
or acquired immune functions.NF- κB regulates inflammation 
by inducing the expression of several pro-inflammatory genes, 
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including those encoding cytokines and chemokines. TNF-α 
and NF-κB activation thus play a role in the pathogenesis of 
many inflammatory diseases.

Masticatory muscles are crucial to human health, especially 
food consumption and chewing, through the stomatognathic 
system.5 Masticatory muscles have been studied for structural 
changes in muscle type composition and/or muscle size as 
a result of eating habits, lifestyle, diet, and psychological or 
physiological stress. Masticatory muscles have been studied 
for structural changes in muscle type composition and/or 
muscle size as a result of eating habits, lifestyle, diet, and 
psychological or physiological stress.6 Muscle weakness and 
reduced muscle mass have been linked to insulin resistance, 
glucose intolerance, and type 2 diabetes mellitus in some 
studies.7 It has been previously reported that oxidative stress 
intensifies in the skeletal muscles of patients and animals with 
MetS.8  Reid et al. 9 demonstrated in vitro that increased oxidative 
stress was linked to the onset of the weakness/fatigue process 
in the rat diaphragm muscle. In the literature, previous studies 
have been conducted on the antioxidant effects of metabolic 
syndrome in masseter muscle tissue.10 However, as far as 
we know, there is no study in the literature examining the 
inflammatory effects of metS in masseter muscle tissue and 
investigating inflammatory cytokine expressions. This study 
aimed to explain the role and possible mechanisms of MetS 
in the formation of inflammation in masseter muscle tissue.

MATERIAL AND METHODS

Study Design

An animal experiment model was designed using 3-week-
old male Wistar rats to examine the effect of MetS induced 
by HFCS. The research was approved by Afyon Kocatepe 
University Experimental Animals Local Ethics Committee 
(dated 11.05.2019 and number 49533702/160). This study 
was supported by Afyonkarahisar Health Sciences University 
Scientific Research Projects Commission under grant number 
(19.CAREER. 016).

Animals

Four-week-old male,  average weight of 100 g,  16 Wistar 
Albino rats were taken from Afyon Kocatape University 
Experimental Animals Center. Wistar rats, 1-month-old 
weighing approximately 100 g, were substituted under 12 hours 
light and 12 hours dark. It was placed in temperature (20-22°C) 
and humidity-controlled rooms with free access to standard 
feed and water. After a one-week accommodation period, the 
animals were divided into 2 different groups. The body weights 
of the animals at the beginning and during the process, the 
amount of feed consumed and the amount of liquid they drink 
were recorded with weekly measurements.

A 20% (w/v) solution of HFCS (55% fructose) in drinking water 
was prepared twice a week and stored at +4 °C. It was added 
to the drinkers by shaking before giving to the animals. The 
animals were given standard feed (62% carbohydrates, 

23% protein, 4% fat, 7% cellulose, standard vitamins and 
salt mixture), drinking water and drinking water containing 
fructose (20%). HFCS dose and duration were determined 
by preliminary experiments. No feed or fluid restriction was 
applied to the rats in the study. The feed and fluid needs of the 
animals were regularly monitored every day. Room ventilation 
and other parameters were kept under constant control. 

Experimental groups

In the study, experimental animals were randomly divided into 
2 groups as follows:
1. Control group: The animals were given drinking water and 

standard feed for eight  weeks.
2. HFCS group: The animals were given drinking water, 

standard feed and 20% fructose corn syrup for eight 
weeks.

Blood glucose levels, plasma lipid, insulin, aspartate 
aminotransferase (AST), and alanine aminotransferase (ALT) 
levels were measured from the weekly blood of the animals. 
The weights of animals were weighed. During the study period, 
no loss was experienced in the experimental animals and no 
unexpected side effects were observed. The MetS model was 
established in the fourth week of the experiment and animals 
were sacrificed with ketamine (100 mg/kg) and xylazine (10 mg/
kg) in the eighth week. Masseter muscle tissue was removed 
from both sides (Figure 1).  The right masseter was fixed in 10 
% neutral formalin for histological analysis, and the left side 
was stored in RNA later (Ambion Inc., Austin, TX, USA) for gene 
expression analysis.

Measurement of weight, feed consumption, fluid and calorie 
intake, and some metabolic parameters in blood samples

The blood glucose level was measured in blood samples taken 
from the tail at the end of the experiment using a glucose meter 
(Accutrend® Plus). The measurements were repeated at least 
3 times and the averages were taken. 4 cc blood samples taken 
intracardiac were centrifuged at 2200 rpm for 30 minutes and 
the liquid part was separated. The separated plasma was taken 
with a pasteur pipette, put into Eppendorf tubes and stored 
frozen at -85°C. Parameters measured in plasma samples 
were determined using appropriate enzymatic analysis kits 
and/or ELISA kits.
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Immunohistochemical staining 

For histochemical staining, 5 μm thick sections were taken 
from paraffin-embedded masseter muscle tissue. After 
deparaffinization, samples were stained with Hematoxylin-
Eosin (HE) using standard protocols and examined by light 
microscopy (Nikon, Eclipse E600, Tokyo, Japan).

Determination of gene expressions by a real-time polymerase 
chain reaction(rt-PCR)

Total RNAs were isolated from masseter muscle tissues 
using the RNeasy total RNA isolation kit (Qiagen, Venlo, The 
Netherlands) as described in the manufacturer’s protocol. 
Gene expressions were determined by mixing 1 µl cDNA, 5 µl 
2X SYBR Green Master mix (Fast Start Universal SYBR Green 
Master Mix, Roche, Basel, Switzerland) and primer pairs at final 
concentrations of 0.5 µM in a total volume. 10 mL quantitative 
real-time PCR (LightCycler480 II, Roche, Basel, Switzerland) 
reactions were performed in triplicate and the specificity of 
the PCR products was verified using melt analysis. Relative 
expression of genes relative to internal control; GAPDH was 
calculated with the advanced relative measurement tool with 
efficiency correction provided by the LightCyclerVR 480 SW 
1.5.1 software.

Statistical analysis

Results were reported as mean ± standard error mean. Real 
Time-PCR results were given as % change compared to the 
control group. All data were analyzed in the GraphpadPrism 
6.02 statistical software program. Differences between groups 
were evaluated with Student’s t-test or Mann-Whitney U test. A 
p-value of <0.05 was considered statistically significant.

RESULTS

Evaluation of metabolic syndrome parameters

The weight, feed consumption, and fluid intake of the 
experimental animals were monitored weekly during the 
feeding period. Calorie intake was calculated from the data 
obtained and given in Table 1.

Table 1. Weight, feed intake and metabolic parameters 
measured in plasma in groups

Groups Control HFCS

Terminal body weight (g) 291±5 365±9 *

Omentum weight/body weight 
(%)

0,66±0,1 1,72±0,12 *

Foodintake (g/day) 25,5±1,2 14,4±0,9 *

Liquid intake (ml/100 g bw) 16,1±2,1 13,2±1,8

Total caloricintake (kcal) 89,4±1,2 77,5±3,4 *

Glucose (mg/dL) 73±2,9 106±4 *

Insulin (ng/mL) 0,62±0,05 1,95±0,05 *

Triglyceride (mg/dL) 109±2,8 179±1 *

VLDL (mg/dl) 21,8±0,6 36±0,2 *

Cholesterol (mg/dl) 58,5±3,1 67,1±3,1 *

Fructose (µmol/L) 144±3 159±7 *

Urea (mg/dL) 52,9±3,7 64,4±1,2 *

Creatinine (mg/dL) 0,48±0,03 0,57±0,04 *

Sodium (mmol/L) 144±1,2 145±0,8

Potassium (mmol/L) 46,6±3,9 41,4±2,6

Total Protein (g/dL) 6,51±0,24 6,64±0,11

Uricacid (mg/dL) 0,98±0,1 2,6±0,08 *

ALT(IU/L) 39,6±3,3 70,6±7,4 *

AST (IU/L) 99±7,7 140±15,9 *

Calcium (mg/dL) 0,22±0,01 0,21±0,03

Iron (µg/dL) 64,3±5,4 60,2±5,4

T4 (ng/dL) 1,86±0,17 1,65±0,14

T3 (pg/dL) 2,26±0,15 2,18±0,27

Estradiol (pg/ml) 10,7±0,9 12,9±0,9 *

Total testosterone (ng/ml) 2,82±0,29 2,81±0,19
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In the study, it was observed that metabolic syndrome 
parameters were successfully formed in the HFCS group. 
When Table 1 is examined, it is seen that the body weights of 
the rats in the HFCS group are significantly higher than the 
rats in the control group. In addition, blood glucose, insulin, 
triglyceride, VLDL, cholesterol, fructose, urea, creatinine, uric 
acid, ALT, AST, and estradiol levels were significantly higher 
HFCS group than in the control group.

Immunohistochemical and histolopathological evaluation

NF-κB and TNF-α levels of inflammatory structures were 
measured using ELISA kits (Cloud-Clone Corp., USA). TNFα 
and NF-kB level was found to be significantly higher in the 
HFCS group than in the control group (Figure 2).

Histological examination with HE staining showed no 
pathological changes in the masseter muscle tissue of 
healthy rats, whereas the uptake of HFCS caused lymphocyte 
infiltration in the masseter muscle of rats (Figure 3).

Evaluation of gene expressions by rt-PCR

TNF-α and NF-κB level was found to be significantly higher in 
the HFCS group compared to the control group (Figure 4).).

DISCUSSION

HFCS is increasingly being used to replace other caloric 
sweeteners, first in beverages and more recently, in thousands 
of other processed and packaged foods. Even though it has the 
same caloric value, HFCS is known to cause more harmful 
effects on the body than other sugars due to its high fructose 
content.11 Experimental studies have shown that HFCS 
consumption causes many pathologies such as metabolic 
syndrome12, diabetes13, oxidative stress14 and inflammation15. 
In addition to hyperglycemia, systemic accumulation of 
advanced glycation end products (AGE) was observed in rats 
fed a high fructose diet.16  It has been stated that AGEs can 
cause oxidative stress and inflammatory reactions associated 
with impaired bone cell development along with metabolic 
disorders.17   The findings of this study, similar to the findings of 
previous studies, showed an increase in parameters (plasma 
glucose, cholesterol, triglyceride, insulin, AST, ALT, etc.), which 
are the markers of metabolic syndrome, with HFCS intake. 
MetS criteria, including central obesity, hyperglycemia, and 
dyslipidemia, were successfully induced by the HFCS diet in 
this study. TNF-α and NF-κB levels, one of the most important 
proinflammatory cytokines, in the masseter muscle tissue of 
rats with MetS were revealed for the first time in the literature 
by immunohistochemical and gene expression analysis.

In this study, sections taken from the masseter muscle tissue 
of both sides of rats with metabolic syndrome with HFCS were 
examined histologically. In the histopathological examination, 
inflammatory effects such as increased lymphocyte infiltration 
were observed in the masseter muscle tissue. In addition, 
TNF-α and NF-κB levels were examined in masseter muscle 
tissue by ELISA method and a significant increase in these 
parameters was observed in rats with MetS. In this study, the 
expression of TNF-α and NF-κB genes was also examined by 
rt-PCR analysis, and a significant increase in the expression of 
these genes was observed in rats with MetS.

Previous studies in the literature have revealed that some 
histopathological changes occur due to oxidative increases 
in masseter muscle tissue. Li et al.18 demonstrated how 
oxidative stress brought on by psychological stress can result 
in structural and functional changes in masseter muscle 
cells by lowering the capacity of antioxidant enzymes. On the 
other hand, Aghabeigi et al. 19 demonstrated that patients with 
chronic facial pain had higher intra-articular and systemic 
free radical levels. In the presence of facial pain, superoxide 
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dismutase (SOD) activity decreased and reactive oxygen 
species (ROS) formation increased, according to Viggiano 
et al. 20 According to Özgöçmen et al.21 there is a significant 
relationship between pain and oxidative stress in fibromyalgia. 
In patients with myofascial pain dysfunction, Etoz et al. 22 
discovered a link between increased pain and decreased total 
antioxidant capacity.

It has been demonstrated that MetS causes oxidative stress 
in the rat masseter muscle tissue. Tukel et al.10 reported that 
rats with MetS had significantly lower SOD, catalase (CAT), 
glutathione peroxidase (GPx) and glutathione reductase (GR) 
activities in the masseter muscles compared to the control 
group. These results show that the balance between oxidant 
formation and antioxidant defense in the masseter muscle 
is impaired in MetS. Again in this study, Na + / K + -ATPase 
activity in the masseter muscle in the MetS group was found 
to be significantly lower than the control group. Decreased 
ATPase activity has generally been considered to be one of 
the manifestations of cell damage in association with free 
radical formation, hypoxia, or acidic metabolites.23  Similarly, 
it has been shown that a diabetes-induced decrease in Na + / 
K + -ATPase activity prevents contraction and endurance, and 
causes fatigue in skeletal muscle.24  Masseter interleukin-6 
levels were found to be significantly higher in rats exposed 
to a combination of occlusal intervention and chronic stress 
compared to the control group. Also, there was a positive and 
significant relationship between pain response and masseter 
interleukin-6 level in this study.25

In recent years, bruxism, temporomandibular joint dysfunction 
and myofascial pain have become increasingly common, 
especially in adolescents, due to increased anxiety and stress 
in daily life. Metabolic syndrome may contribute to myofascial 
pain by causing increased inflammation in the masticatory 
muscles as well as in other muscles. In this study, the 
inflammatory and destructive effects of metabolic syndrome 
on masseter muscle tissue due to HFCS consumption in 
young adult rats were experimentally demonstrated. The 
study findings suggest that metabolic syndrome findings 
that may occur as a result of excessive sugar consumption 
in children may be a predisposing factor in myofascial pain 
and temporomandibular joint dysfunction in addition to stress 
factors.

The most important limitation of this study is that only TNF-α 
and NF-κB pathway, which are among the most important 
proinflammatory cytokines, were examined in this study 
investigating the possible inflammatory effects of metabolic 
syndrome on masseter muscle tissue. In future studies, 
other inflammatory cytokines such as IL-1, IL-6 or anti-
inflammatory cytokines in masseter muscle tissue can be 
investigated separately. This study is the first to investigate 
the inflammatory effects of HFCS-induced metabolic 
syndrome in masseter muscle tissue. In this study, the effects 
of metabolic syndrome on masseter muscle tissue in young 
rats were comprehensively demonstrated for the first time by 
histological, histochemical and gene expression analysis.

CONCLUSION

The results of the study demonstrated that fructose-derived 
MetS significantly raised the levels of TNF-a and NF-kB in 
masseter muscle tissue. A higher level of inflammatory cell 
infiltration was also seen in the HFCS group compared to 
the control group during the histological examination. These 
results show that HFCS-induced MetS causes increased 
inflammation in the masseter muscle tissue as well as in 
other tissues in rats. These results suggest that MetS may 
cause masseter muscle dysfunction, pain, weakness, fatigue, 
and injury through impaired antioxidant or anti-inflammatory 
defense. Further studies are needed to elucidate the increase 
in inflammation in the masseter muscle tissue due to MetS 
and its possible mechanisms.
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ABSTRACT

Background
This retrospective study aimed to evaluate vectoral alteration of impacted mandibular third molars (IMTMs) over time in patients 
aged 15–32 years.

Materials and methods
Angulation values of the IMTMs of 87 patients were evaluated and compared using three different references at three different 
time points. Angulation values of IMTMs for each reference point at each time interval were compared. Data were analyzed using 
chi-squared test, Mann-Whitney U test, and Kruskal-Wallis test.

Results
A significant change (p < 0.05) in angulation over time (either increase or decrease) was observed in the measured IMTMs at all 
three reference points. However, no significant result was found in terms of the direction of this change in any group.

Conclusion
The angle between the IMTM axis and different reference points may change over time. However, estimation of the magnitude or 
direction of angular change does not seem to be possible.The decision to recommend extraction or retention of asymptomatic 
IMTM should be made by considering the patient’s expectations, needs and the physician’s experience.

Keywords: angle, eruption, impaction, panoramic radiograph, radiology.
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INTRODUCTION

Third molars have the highest rate of impaction of 
all teeth 1-3.Mandibular third molars are the second 
most commonly impacted teeth, after maxillary third 

molars4. Impaction of third molars can occur due to lack of 
space around them, unfavorable changes in angulation, or a 
combination of these two factors. Although the etiology of third 
molar impaction has not been fully explained, there is a strong 
belief that a lack of space is the primary factor5, 6.

Third molars should be removed when they are associated with 
any pathological condition such as pericoronitis, cystic lesions, 
tumors, dental caries, periodontitis, periapical infection, or 
root resorption of adjacent teeth. It has been estimated that 

54% of mandibular third molars are removed prophylactically, 
without presenting any subjective symptoms 4, 7.

It can be hypothesized that, while erupting, the angulation 
of third molars does not change over time. However, it is 
important to know the alteration of third molar angulation 
and the relationship with the second molar over time, if not 
removed at the first diagnosis. Thus, necessity of prophylactic 
extraction should be determined.

The aim of this retrospective study was to evaluate vectoral 
alteration of impacted mandibular third molars (IMTM) over 
time in patients aged 15–32 years.
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MATERIALS AND METHODS

The study population consisted of 87 patients (57 female and 
30 male) referred to Hacettepe University Faculty of Dentistry 
between 2010 and 2020. The study was approved by the Ethics 
Committee of Hacettepe University (GO 20/765). The patients 
were divided into three age groups: 16–19 years, 20–23 years, 
and ˃ 23 years. Patients’ panoramic radiograph records were 
retrieved from the archives of Hacettepe University Department 
of Oral and Maxillofacial Radiology and were reviewed.

In this retrospective study, a tooth was considered affected 
if it had not fully erupted to the assumed normal functional 
position in the occlusal plane.

Patients who had more than one panoramic radiograph 
obtained at different time points and had impacted mandibular 
third molars in all radiographs were included in this study. 
Patients with a history of unilateral or bilateral mandibular 
molar or premolar extractions were excluded. To evaluate 
the angulation of an impacted mandibular third molar, the 
reference regions were defined as the longitudinal axis of 
the second molars, mandibular occlusal plane, and the line 
tangent of the basis of mandible (Figures 1, 2, 3). The angle 
between the axis of the IMTM and each reference point 
was measured and recorded. Two observers performed all 
measurements. Observers performed measurements on two 
panoramic radiographs taken at different time points for each 
patient. The difference between the angles was measured 
(Figures 4A, 4B).

Figure 1: Angle measurement between the axis of impacted 
mandibular third molar and longitudinal axis of second molar.

Figure 2: Angle measurement between the axis of impacted 
mandibular third molar and mandibular occlusal plane.

Figure 3: Angle measurement between the axis of impacted 
mandibular third molar and the line tangent of basis of 
mandible.

Figure 4A: Angle measurements between the axis of impacted 
mandibular third molar and each reference points of a 16 year 
old male patient.

Figure 4B: Angle measurements between the axis of impacted 
mandibular third molar and each reference points of the same 
patient 2 years later.

The collected data were evaluated for correlations among 
age group, sex, and angle difference between the first and 
second measurements using SPSS Software for Windows with 
a confidence interval of 95%. The p-value less than 0.05 (p < 
0.05) was considered as statistically significant. (IBM Corp. 
Released 2013. IBM SPSS Statistics for Windows, Version 22.0. 
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Armonk, NY: IBM Corp).

An intraclass correlation coefficient (ICC) was used to assess 
the consistency between observers. A chi-square test, Mann-
Whitney U test, Kruskal-Wallis test, and Spearmen correlation 
coefficient were used to determine the factors affecting the 
change in angulation difference depending on the type of 
variable.

RESULTS

Of the 87 patients included in the study; 65.5 % were female 
and 34.5 % were male, aged 15–32 years (mean, 19.6 ± 3.2 
years). No significant difference was found among age groups 
and between sex (p > 0.05).

The absolute value of angle change was found to be statistically 
significant (p = 0.00, %95 Confidence Interval) regardless 
of whether the change was an increase or a reduction. Both 
increases and reductions in the angle between the third 
molar axis at each reference point were observed over time. 
However, no significant direction of change was identified in 
any of the groups studied. There was no observed correlation 
between the primary angle measurement (greater than or less 
than 45°) and the magnitude of angle change over time.

ICC (Intraclass Correlation Coefficient) revealed no significant 
difference between the measurements of the two observers.

DISCUSSION

Limited information is available regarding the variations of the 
eruption pattern of third molars in individuals aged 15–32 years. 
The long-term sequelae of impacted third molars are still not 
clear [8]. Time of eruption of third molars showed considerable 
variation among populations ranging from 14 to 24 years [9]. 
The most common surgical intervention in dentistry is the 
extraction of third molars in young adults; most patients 
are over the age of 20 years 7, 10. Although indications for the 
removal of symptomatic third molars are well established, a 
convincing case for the prophylactic removal of unerupted, 
asymptomatic, disease-free third molars has not yet been 
reported 11. Hence, it is important to know the alteration in 
third molar angulation and the relationship with the second 
molar over time if not removed immediately. According to 
the American Association of Oral and Maxillofacial Surgeons 
(AAOMS) Third Molar Multidisciplinary Conference, it has 
still not been determined whether individuals who undergo 
extraction of impacted third molars have better outcomes 
when compared with patients who retain such teeth, among 
patients with asymptomatic, disease-free third molars [8]. 
Similarly, a review on the Cochrane Collaboration of the 
surgical removal of asymptomatic affected wisdom teeth by 
Mettes TG et al. (2012) concluded that “no evidence was found 
to support or refute prophylactic removal of asymptomatic 
impacted wisdom teeth in adults 12.

Age is a common factor in determining when an asymptomatic 

third molar should be extracted. The rationale is that early 
extractions are easier, less traumatic, and reduce the likelihood 
of complications. Age is not a predisposing factor for increased 
complications, but with increasing age, there is an increase 
in health risk factors, which influence postoperative recovery 
13-16. According to our results, no significant difference in the 
angulation of IMTM was found among age groups. It should 
also be remembered that radiographic position is not the 
only determinant of whether a third molar should be removed 
surgically. Factors such as symptoms, infection, caries, and 
the potential for damage to adjacent teeth and other structures 
must also be considered.

Studies of occlusal stability reveal that third molars in 
mesioangular or horizontal positions may have an impact on 
mandibular incisor crowding and on the stability of orthodontic 
treatment 2, 17, 18. Based on this idea, prevention of late incisor 
crowding has also been proposed as a reason to justify the 
removal of impacted third molars. However, other studies 
report that third molars have no effect on mandibular incisor 
crowding 19, 20. Hence, this idea is still controversial.

Unilateral or bilateral mandibular molar or premolar 
extraction has been shown to have a favorable effect on the 
angulation of third molars 21-23. Therefore, patients with a 
history of unilateral or bilateral mandibular molar or premolar 
extraction were excluded from our study.

The incidence of pathologic conditions associated with 
impacted third molars and the need for their prophylactic 
removal are controversial 24.

Few studies have examined the change of angulation of 
affected third molars. Impacted teeth that remain static, with 
no change in position or angulation over time, are considered 
rare 25. These changes take place over a wide time frame and 
the change in angulation may be positive or negative. However, 
some studies report that third molars improve their angulation 
and position relative to the occlusal plane, and become upright 
or fully erupt over time 12, 26, 27. Thus, close monitoring of 
asymptomatic impacted third molars in young adults, instead 
of prophylactic removal, has been suggested.

The results of our study consistently revealed that the 
positions of IMTMs change over time and this change was 
statistically significant. Both increases and decreases in the 
angle between the third molar axis and each reference point 
were observed over time. However, no statistically significant 
result was found in terms of the direction of the change in any 
group.

CONCLUSIONS

Angulation of IMTM changed over time. However, the direction 
of the alteration was unpredictable. The magnitude of the 
alteration could not be correlated with the tooth’s initial 
position. The angle between the third molar axis and different 
reference points may change over time. However, it is not 
possible to estimate the magnitude and direction of angular 
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change of third molars over time. The effect of angular change 
of an IMTM may also interact with anatomical structures such 
as the mandibular canal. A limitation of this study is that the 
effect of this alteration was not evaluated as a part of the 
measurements.
As the IMTM’s position, development, and relationship with 
adjacent anatomic structures over time is unpredictable 
and varies for each individual, the decision to recommend 
extraction or retention of asymptomatic IMTM should be made 
by considering the patient’s expectations and needs and the 
physician’s experience.
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Genel anestezi komplikasyonlarının azalması, kemik 
fiksasyon tekniklerindeki ilerlemelerin sonucu 
iskeletsel bozukluğu olan ve sadece ortodontik tedaviyle 

düzeltilemeyen hastalarda gün geçtikce artan sayıda 
ortognatik cerrahi planlaması ve ameliyatı yapılmaktadır. 

Ortognatik cerrahi prosedüler ile üst ve alt çenenin konumları 
değiştirilerek iskeletsel ve yumuşak dokuda değişimler elde 
edilmesi amaçlanır. Ortognatik cerrahide iskeletsel değişim 
planlandığı gibi elde edilirken yumuşak doku değişimi planlan 
hareket sınırların dışında kalabilir. Bu sebeple iskeletsel 
kaide ve yumuşak doku hareketi arasındaki ilişkiyi anlamak, 
ortognatik cerrahi tedavisinin başarısı açısından son derece 
önemlidir.

Lefort I osteotomisi orta yüzü deformiteleri düzeltmek amacıyla 
amacıyla maksillayı üç boyutta hareketlendirerek çok yönlü 
kullanılan ve en fazla tercih edilen ortognatik cerrahi tekniktir. 
Lefort I osteotomisi ile maksillanın yeniden konumlandırılması 
iskeletsel değişime bağlı olarak burun kanatı ve tabanının 
genişlemesine, burun ucunun değişimine ve dudakların 
incelmesine yol açabilir. Burun yüzün merkezinde, yüz 
estetiğinin ve ifadesinin önemli bir parçasıdır. Yüzün ortasında 
dikkat çeken konumda bulunması nedeniyle küçük asimetri ve 
düzensizlikler çabuk göze çarpar. Bundan dolayı burun yapısını 
etkileyebilecek Lefort I cerrahisinde dikkatli olunmalıdır.,

Yusuf TAMER, PhD 1, Sina UÇKAN, Prof.2

1 Başkent University,Turgut Noyan Adana Research and Training Hospital, ADANA, Türkiye. 
2 Medipol University, Türkiye.
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ABSTRACT 

Objective
The purpose of this study was to evaluate the effect of cinch suture to prevent enlargement in the nasal tissue of 15 patients who 
maxillary advancement and impaction surgery with Lefort I osteotomy.

Material and methods
This study 15 orthognathic surgery patients (9 female, 6 male) underwent maxillary advancement and impaction surgery with 
Lefort I were included. While the average amount of advancement of the upper jaw is 5±1.55 mm; impaction amount is 2.5±0.83 
mm. The patients were seperated into two groups, cinch suture performed  (cinch suture group) and cinch suture not performed 
(control group). Before the operation the width lateral point of nose wings alar wideness (AW) and the joint that nose wings 
with face on base inferior subalar wideness (SAW) was assigned. Nasolabial angle (NLA) was determined on cephalometric 
radiographs taken before and after surgery. The mean follow-up period of the study was 7.2±0.8 months. All datas from this 
study was analized by ‘Statistical Packages for the Social Science’ statistical programme.

Results
After orthognatic surgery a significant increased on AW point observed on both group the cinch sütüre performed and the control 
group. While the difference between the groups in AG was not significant (p=0.463), the difference between the groups in SAG 
was significant (p=0.047). NLA measurements after orthognathic surgery decreased in the cinch suture group (p=0.182) and 
increased in the control group (p=0.865).

Conclusion
Despite cinch suture increased observed on both AW and SAW point after Lefort 1 osteotomy. We can say that while cinch suture 
finded beneficial to contain the enlargement of SAW, finded insufficient for prevention of enlargement AW. In our study, no 
significant effect of cinch suture on NLA was found. In contrast to cinch suture the risk of enlargement nasal wings should be 
considered and the patient should be informed before the operation. 

Key Words: Lefort I, Orthognatic Surgery, Suture Techniques 
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Lefort I cerrahisinin burunda meydana getirdiği etkilerden biri 
burun tabanındaki genişlemedir. Burun tabanın genişlemesi 
sadece burun estetiğini olumsuz etkilemez ayrıca nazolabial 
sulcusun derinliğini artırarak daha yaşlı bir görüntüye sebep 
olur., Maksillanın ilerletme ve gömme hareketlerinde burun 
tabanı genişlemesi en fazla olmaktadır. Bu harekete bağlı 
oluşacak burun kanatının genişlemesini engellemek için cinch 
sütür kullanılması önerilmektedir. İlk zamanlar dudak-damak 
yarıklı hastalarda Millard tarafından uygulanan cinch sütür 
tekniği daha sonra Epker ve Collins tarafından ortognatik 
cerrahi hastalarında kullanmak için rapor edilmiştir. 

Bu çalışmanın amacı Lefort I tekniğiyle opere ettiğimiz 
ve hareket vektörleri maksiller ilerletme ve gömme olan 
hastalarda burun yumuşak dokusunda meydana gelen 
genişlemeyi engellemek için uygulanan cinch sütürun etkisini 
değerlendirip, literatüre katkıda bulunmaktır.

GEREÇ ve YÖNTEM

Bu çalışmaya 2017-2019 yıllarında Başkent Üniversitesi Diş 
Hekimliği Fakültesi Ağız, Diş Çene Hastalıkları ve Cerrahisi 
Anabilim Dalı’nda gelişimsel anomaliye bağlı maloklüzyon 
nedeniyle ortodontik tedavi gören ve tedavisinde maksillaya 
ilerletme ile birlikte gömme cerrahisi ile aynı anda 
mandibulaya bilateral sagital split ramus osteotomisi (BSSRO) 
planlanmış ardışık 15 ortognatik cerrahi hastası (9 Kadın, 6 
erkek)  dahil edilmiştir. Bu çalışma, Başkent Üniversitesi Tıp 
ve Sağlık Bilimleri Araştırma Kurulu ve Etik Kurulu tarafından 
onaylanmış (Proje no: D-KA12/08) ve Başkent Üniversitesi 
Araştırma Fonunca desteklenmiştir. Araştırmaya 

• Dudak-damak yarığı gibi konjenital bir anomali veya 
sendromu olanlar

• Alt ve orta yüz bölgesinde belirgin skarı olanlar
• Estetik burun ameliyatı geçirmiş olanlar
• Daha önce ortognatik cerrahi veya distraksiyon 

osteogenezi cerrahisi ya da maksiller vestibülü içeren 
geniş bir insizyon yapılmış olanlar çalışma grubuna dahil 
edilmemiştir.

 
Ortognatik cerrahi planlanan hastaların burunlarında meydana 
gelebilecek değişimleri tespit etmek amacıyla sağ ve sol burun 
kanatının en lateral noktaları arası alar genişlik (AG) ve burnun 
kanatının tabanda yüz ile birleştiği noktalar arası subalar 
genişlik (SAG) olarak belirlenmiştir (Şekil 1). Hastaların 
ortognatik cerrahiden hemen önce ve 6 ay geçtikten sonra 
alınan sefalometrik radyografilerinde nazolabilal açı (NLA) 
değişimini ölçmek için referans noktalar belirlenmiştir (Şekil 
2). Belirlenen noktalar arasından ölçümler yapılarak değişim 
miktarları kaydedilmiştir. Operasyon tarihinden bir gün önce 
(T1)  ve 6 ay (T2) sonra AG, SAG ve NLA olarak yapılan ölçümler 
kaydedilmiştir.  Cinch sütür kullanılan hastalar ‘cinch sütür’ 
gurubu, cinch sütür kullanılmayan hastalar ‘kontrol’ gurubu 
olarak sınıflandırılmıştır.

Cerrahi Yöntem  

Hastalar uygun bir şekilde nazoendotrakeal olarak 
entübe edildikten sonra genel anestezi eşliğinde ameliyat 
uygulanmıştır. Lokal anestezik (Ultracain, Aventis, İstanbul 
Türkiye) enjeksiyonu takiben bilateral maksiller 2. premolar 
dişler arasında yapışık dişetinin biraz üstünden horizontal 
insizyon tercih edilmiştir. Subperiosteal diseksiyonla 
öncelikle apertura piriformisin kenarları daha sonra da 
infraorbital foramen gözlenmiştir. Diseksiyon arkalarda 
zigomatikomaksiller sütur, zigomatik buttress ve zigomanın 
anterioru görülecek şekilde genişletilmiş ve subperiosteal 
tünel diseksiyonla pterygoid proçese doğru ilerlenmiştir. 
Nazal mukoza, lateral nazal duvar ve tabandan diseke 
edilmiştir. Osteotomiye apertura piriformisin lateral 
yüzeyinden başlanmış, posteriora doğru pterygomaksiller 
bileşke doğrultusunda hat oluşturacak şekilde osteotomi 
tamamlanmıştır. Septal osteotom ile nazal septum ve 
vomer maksilladan ayrılmıştır. Küçük eğimli osteotom 
pterygomaksiller bileşkeye medial ve inferiora yönlenecek 
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şekilde yerleştirilerek osteotomiler tamamlanmıştır. Maksilla 
basit bir manipülasyon ile aşağı doğru kırılmış ve serbest 
hale getirilmiştir. Okluzal splint yardımıyla maksilla ve 
mandibula uygun oklüzyonda birbirine maksillomandibuler 
fiksasyon (MMF) ile tespit edilmiştir. Uygun pozisyonda, her iki 
zigomatikomaksiller buttress ile lateral nazal duvar bölgesine 
yerleştirilen toplam dört adet mini plak (Synthes, Solothurn, 
Switzerland)  ile maksillar tespit sağlanmıştır. İnsizyon hattı 
primer olarak 3.0 vicryl sütür (Coated Vicyryl, Ethicon, Johnson 
& Johnson Int Belçika) ile kapatılmıştır. Hastaların hepsinde 
Le Fort I cerrahi işlemi sonunda insizyon hatları basit devamlı 
sütur kullanılarak kapatılmıştır. Basit devamlı sütüra ek bazı 
hastada cinch sütur ilave edilmiştir. Cinch sütür; vestibüler 
insizyondan ulaşılan sol ve sağ subalar tabandaki fibroareolar 
dokudan geçen 3-0 erimeyen ( Prolen) süturün çekilerek 
yeterli gerginlik elde edilmesinden sonra bağlanmasıyla olur. 
Cinch sütürun hangisi hastaya uygulanacağı ortodontist ve 
cerrahın klinik tecrübe ve deneyimlerine göre, iki klinisyen 
tarafından karar verilmiştir. Operasyon sırasında cinch sütür 
ile ilgili değerlendirmeler kaydedilmiştir.

Splint çıkarılıp mandibulada sagittal split ramus osteotomisi 
(SSRO) planlanan hastalarada uygun teknikle mandibular 
osteotomi uygulanmıştır. Tüm hastalara, operasyon sırasında 
1.5 mg/kg metil prednizolon (Depo-medrol, Eczacıbaşı, 
Türkiye) ve 1 gr sefalosporin (Cefozin, Bilim, Türkiye) 
yapılmıştır. Postoperatif antibiyotik, antiseptik ağız gargarası 
ve non-steroidal anti inflamatuar ağrı kesici reçete edilmiştir.

İstatistiksel Analiz

Çalışmadan elde edilen tüm veriler “Statistical Packages for 
the Social Science” (SPSS) 11.5 istatistik programı kullanılarak 
analiz edilmiştir. Tanımlayıcı istatistiksel analizler; frekans, 
yüzde, medyan (minimum-maksimum) biçiminde ifade 
edilmiştir. Grupların nominal değişkenler açısından farklı 
olup olmadığını saptamak amacıyla Fischer Exact test veya 
Pearson Ki-kare testi; Gruplar arası sürekli değişkenlerin 
Mann Whitney U test kullanılmıştır. Gruplardaki sürekli 
değişkenlerin önceki ile sonraki değerleri Wilcoxon Signed-
rank test ile karşılaştırılmıştır. p<0,05 değeri istatistiksel 
olarak anlamlı olarak değerlendirilmiştir.

BULGULAR 

Hasta yaş aralığı 18-29 (ortalama 24)’dur. Hastaların 14’ü 
Class III, 1’i Class II iskeletsel bozukluk nedeniyle opere 
edilmiştir. Katılanların %60’ı kadın, %40’ı erkekti. Hastaların 
tümü aynı ekip tarafından opere edilmiş, operasyon öncesi 
ve sonrası ortodontik takip ve tedavileri ise aynı ortodontist 
tarafından yürütülmüştür. Çalışmanın ortalama takip süresi 
7,2±0,8 aydır. Hastaların hepsine çift çeneyi kapsayan cerrahi 
işlem uygulanmıştır. Çalışmamızda maksilladaki ortalama 
ileri yöndeki hareket 5 mm,  yukarı yöndeki hareket 2,5 mm’dir. 
Maksilada ilerletme ve gömme miktarlarını gösteren grafik 
Şekil 3’dür. 15 hastanın 8’inde cinch sütür kullanılmış, 7’sinde 
kullanılmamıştır. 

Alar Genişliğe (SA) Ait Bulgular

Ortognatik cerrahi işlem sonrası cinch sütür uygulanan 
grupta alar genişlikte ortalama 1,88±0,64 mm anlamlı artış 
gözlenmiştir (p=0,010). Kontrol grubundaki alar genişlikte 
2,29±0,95 mm anlamlı artış gözlenmiştir (p=0,016). 

Subalar Genişliğe (SAG) Ait Bulgular

Ortognatik cerrahi işlem sonrası cinch sütür uygulanan grupta 
subalar genişlikte ortalama 1,88±0,64 mm anlamlı artış 
gözlenmiştir (p=0,010). Kontrol gurubunda subalar genişlikte 
2,57±0,53 mm anlamlı artış gözlenmiştir (p=0,015). Bu 
ölçümde gruplar arasındaki fark istatistiksel olarak anlamlı 
bulunmuştur (p=0,047) (Tablo). 

Nazolabial Açı ( NLA) Değişimine Ait Bulgular

Ortognatik cerrahi işlem sonrası cinch sütur uygulanan grupta 
NLA ölçümlerinde ortalama 4,63º±9,68º anlamlı olmayan 
azalma gözlenmiştir (p=0,182). Cinch sütur uygulanmayan 
grupta NLA ölçümünde ortalama 2,29º±8,42º anlamlı olmayan 
artış gözlenmiştir (p=0,865). Bu ölçümde gruplar arasındaki 
fark istatistiksel olarak anlamlı bulunmamıştır (p=0,081)
(Tablo).

Tablo: Cinch sütur uygulanan ve uygulanmayan olguların cer-
rahi öncesi ve sonrası (T2-T1)  AG, SAG ve NLA değerleri ve bu 
değerlerdeki değişimlerin karşılaştırılması.

Cinch sütur

p†Uygulandı Uygulanmadı
Ort SS Med Min Mak Ort SS Med Min Mak

AG (mm)

T1 33.88 3.09 33.50 30.00 40.00 33.43 2.37 33.00 30.00 36.00 0.905
T2 35.75 2.71 35.00 32.00 41.00 35.71 2.21 36.00 32.00 38.00 0.814
p†† 0.010 0.016
T2-T1 1.88 .64 2.00 1.00 3.00 2.29 .95 2.00 1.00 4.00 0.463

SAG(mm)

T1 22.87 2.70 22.00 20.00 28.00 23.86 3.34 22.00 21.00 28.00 0.680
 T2 24.75 2.38 24.50 22.00 29.00 26.43 3.21 25.00 23.00 31.00 0.348
p†† 0.010 0.015
T2-T1 1.88 .64 2.00 1.00 3.00 2.57 .53 3.00 2.00 3.00 0.047

NLA (º)

T1 101.13 5.82 103.00 90.00 108.00 98.86 8.69 102.00 88.00 110.00 0.602
 T2 96.50 8.47 96.50 85.00 111.00 101.14 7.88 102.00 85.00 108.00 0.294
p†† 0.182 0.865
T2-T1 -4.63 9.68 -6.00 -15.00 12.00 2.29 8.42 -2.00 -4.00 20.00 0.081

p†: İlgili değişken için Cinch sütur uygulanan grup ile uygulanmayan 
grubun T1 değerlerinin, T2 değerlerinin ve değerlerde oluşan 
değişimlerin (T2-T1) karşılaştırılması (Mann Whitney U Testi).
p††: Cinch sütur uygulanan ve uygulanmayan grupların her biri için 
ilgili değişkenin T1 ile T2 değerlerinin karşılaştırılması (Wilcoxon 
Signed Rank Test).
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TARTIŞMA

Le Fort I osteotomi esnasında yapılan subperiosteal diseksiyon 
kasları kolumellolabial bölgedeki insersiyolarından ayırması 
nedeniyle nasal bölgedeki genişleme tüm hastalarda 
görülmektedir.7 Bu istenmeyen genişlemeyi kontrol altına 
almak için cinch sütüre uygulanması önerilmektedir. Bazı 
çalışma sonuçlarında cinch sütürun alar tabanın genişlemesini 
engellediği belirtilsede12, kimi çalışmalarda cinch sütür 
etkisinin beklenildiği kadar olmadığı, etkisinin sınırlı olduğu 
sonucunu rapor edilmiştir., Çalışmamızda Lefort I osteotomisi 
sonrası burun yumuşak dokusunda meydana gelecek 
istenmeyen değişikleri kontrol altına almak için kullanılan 
cinch sütürün etkinliğini değerlendirmek amaçlanmıştır. 
Çalışmamızda Lefort I osteotomisi sonrası maksiller ilerletme 
ve gömme yapılan vakaların hepsinde burunda genişleme 
olmuştur. Uygulanan cinch sütürun burundaki AG artışını 
kontrol altına almaya etkisi varken, SAG da meydana gelen 
genişlemeye etkisi olmadığı sonucu bulunmuştur. 

Çeşitli çalışmalarda Lefort I osteotomisi sonrası AG’nin cinch 
sütüre uygulanan ve uygulanmayan hastalarda genişlemenin 
artığını gösteren veriler ortaya konmuştur., Mevcut 
çalışmamızda da iki gurupta artış olmuştur. AG mesafe cinch 
sütur uygulanan hastalarda ortalama %5.5 (1.88 mm) anlamlı 
artış, cinch sütur kullanılmayan kontrol hastalarında ise 
ortalama %6.8 (2.29 mm) anlamlı artış göstermiştir. Çalışma 
grubundaki hastalarda ameliyat öncesi ve sonrası AG değerleri 
arasında bulunan fark anlamlı olarak ilişkilendirilmemiştir yani 
cinch sütürün genişlemeyi engellemediğini göstermektedir.
Betts ve ark.14 yaptığı çalışmada SAG cinch sütür uygulan 
grupta %6.5 kontrol grubunda  %10.6 artmıştır. Cinch 
sütürun etkinliğini değerlendiren diğer bir çalışmada SAG 
cinch sütüre kullanılan hastalarda %4.5 (1.5 mm) artış 
gösterirken kontrol gurubunda yapılan ölçümlerde artış 
%10.7 (3.6mm) bulunmuştur. Çalışmamızda SAG cinch sütur 
uygulanan hastalarda ortalama %8.2 (1.88 mm), cinch sütur 
kullanılmayan kontrol gurubu hastalarında ortalama %10.7 
(2.57 mm) artış göstermiştir. SAG maksillanın hareketinden 
AG noktalarına göre genişleme oranı fazladır. Bunun sebebi 
SAG ölçüm noktalarının AG noktalarına göre maksiller kaideye 
daha yakın olmasıdır. Mevcut çalışmamızda SAG ölçümlerinde 
kontrol gurubunda meydana gelen genişleme cinch sütüre 
uygulananlara göre fazla ve istatiksel olarak anlamlıdır. Bu 
sonuç cinch sütürun etkisinin SAG artışını kontrol altına almada 
etkili olduğunu göstermektedir. Bunun sebebi cinch sütüre 
uygulama esnasında sütür ölçüm noktalarından geçirilerek 
gerildiği için subalar bölgeye direk etkisi olmaktadır. 

Lefort I cerrahisi sonrası cinch sütür uygulanmayan 
hastalarda nazolabial açındaki değişikliğin anlamlı olmadığını 
raporlayan çalışmalar varken, nazolabial açının cerrahi 
sonrası anlamlı artığını gösteren çalışmalarda var. Mevcut 
çalışmada cinch sütürun genişlemeyi engelleyici etkisinin 
nazolabial açı değişikliğine etkisinin olup olmadığıda 
değerlendirilmek istendi. Ortognatik cerrahi işlem sonrası 
cinch sütur uygulanan grupta NLA ortalama 4,63º anlamlı 
olmayan azalma gösterirken, cinch sütur uygulanmayan 
grupta NLA ortalama 2,29º anlamlı olmayan artış göstermiştir. 
Esenlik ve ark. yaptığı maksillanın 6 mm ileri alındığı 3.5 mm 

gömme yapıldığı çalışmada NLA ortalama 2.4 mm azalmış. 
Nazolabial açı özellikle maksillanın gömme vektöründen 
azalarak etkilenmektedir. Yapılan analizde cinch sütüre 
uygulanan ve kontrol gurubunda NLA’nın gruplar arası 
arasında anlamlı ilişki görülmese de, yapılan hareketlerin etki 
yönlerinin bilinmesi hasta bilgilendirilmesi açısından önem 
arz etmektedir. Cinch sütur uygulanan bireylerde nazolabial 
açının artması beklenirken bizim çalışmamızda azalmıştır. 
Mevcut çalışmada maksiller hareket vektörü standardize 
edilmeye çalışılmış olsa da, maksiller hareketin yönü-miktarı, 
ortodontik tedavi, yumuşak doku iyileşmesi, deri-mukoza 
kalınlığı, etnik özellikler de NLA’yı etkilemektedir. Mevcut 
çalışmada nazolabial açıyı etkileyen diğer önemli faktör olan 
ANS traşlamasının yapıldığı vakalar dahil edilmemiştir.

Çalışmamız başladıktan sonraki bir yıl içinde kliniğimizde 
42 ortognatik cerrahi ameliyat yapılmıştır. Yumuşak doku 
değişikliğine neden olan maksiller hareketin benzer olması 
için çalışma grubu, maksillanın ilerletildiği ve gömme yapıldığı 
vakalarla sınırlandırılmıştır. Bu durum hasta sayısının az 
olmasına neden olsa da güvenilir sonuç elde etmemizi 
sağlamıştır. Lefort I cerrahisi uygulanan hastalarda burun ve 
yumuşak doku değişimleri değerlendiren çalışmalarda hasta 
sayısı fazla olmakla beraber aynı vektörde hareketin buruna 
etkisini değerlendiren çalışmaya rastlanılmadı. Çalışmalar 
genel olarak Lefort I osteotomisi sonrası maksillanın çok 
yönlü hareketinin nazal dokuya etkisini değerlendirilmişti.,, 
Cinch sütürun etkisi direk olarak cerrahi operasyonda 
sütürlama sırasında görülmekle beraber nazal entübasyona 
bağlı burundan geçen tüp sağlıklı ölçüm yapmayı engellediği 
için cerrahi operasyon sırasında yapılan ölçüm çalışmaya dahil 
edilmemiştir.

SONUÇ 

Çalışmamızda cinch sütürun sadece subalar bölgenin 
genişlemesini kontrol altına almakta klinik olarak anlamlı 
olduğu alar genişlemeyi engellemede etkinliği olmadığı 
sonucuna ulaşıldı. Cinch sütürun nasolabial açı değişimi 
üzerinde herhangi bir etkisi olmamıştır. Cinch sütüre 
kullanımına rağmen nasal kanatın genişleyeceği dikkate 
alınmalı ve hasta operasyon öncesi bilgilendirilmelidir. 
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INTRODUCTION 

Ameloblastoma is an aggressive benign tumor that 
accounts for 1-3% of all tumors of the jaws and is 
four times more common in mandible1. It can cause 

perforation as well as expansion of the cortical bone but does 
not cause pain. Ameloblastomas have a high recurrence 
rate1. In 2005, the World Health Organization classified 
ameloblastomas as solid/multicystic ameloblastoma, unicystic 
ameloblastoma, peripheral (or extraosseous) ameloblastoma, 
and desmoplastic ameloblastoma2.

Although the treatment of such a pathology can be done with 
conservative treatments such as enucleation, marsupialization, 
curettage and cryosurgery, the common treatment method 
is resection. After radical treatment of ameloblastoma, 
reconstructive procedures including bone grafts, distraction 
osteogenesis(DO), costochondral grafts, and other alternatives 
should be included in the surgical plan. The aim of this 
case report is to demonstrate the reconstruction of a solid/
multicystic type large ameloblastoma case with a custom-
made TMJ prosthesis treated with hemi-mandibulectomy3. 

CASE PRESENTATION

A 64-year-old female patient was referred to our clinic 
because of a lesion in the right ramus of the mandible. As a 
result of the radiological examination, in the right mandible; 
a multicystic lesion extending from the condyle to the corpus 
was observed. In the clinical examination, Although there was 
expansion in the condyle, mouth opening was at the lower 
limit of the normal range.. Right condyle area was sensitive 
to palpation. A sample was taken from the region under local 
anesthesia and sent to the pathological examination. As the 
pathology result was ameloblastoma, it was decided to remove 
the lesion by segmental resection. After the interviews with the 
patient, after the lesion was removed, it was decided to place a 
custom-made alloplastic TMJ prosthesis.

CBCT images of the patient were sent to a company supported 
by TUBITAK. A 3D model was created using tomography 
sections. After the osteotomy lines were determined, a TMJ 
prosthesis suitable for the region was produced. After we 
received the prosthesis, the patient was taken into operation.
The patient was operated on under general anesthesia. Pre-
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op 2 g of cefazolin was given intravenously. The patient was 
intubated nasotracheal. Extra oral flaps were opened with 
preauricular and submandibular incisions. First, osteotomies 
were made from the regions determined on the model and the 
ameloblastoma was removed. The fossa component of the TMJ 
prosthesis was placed in the temporal bone and then fixed to 
the bone with screws. The ramus component of the prosthesis 
was passed under the opened flaps and the condyle component 
of the prosthesis was placed on the fossa component. Then it 
was fixed from the ramus part with the help of screws. During 
the operation, the patient’s occlusion was controlled. Then, 
firstly, several flaps were removed from the temporal muscle 
and slid over the joint part of the prosthesis. The opened flaps 
were closed primarily.

The patient was discharged on the 3rd postoperative day. The 
patient’s controls are carried out regularly. The patient has 
been followed for 5 months and is still being followed. In the 
control, the mouth opening of the patient was measured as 35 
mm and there was no function loss.

DISCUSSION

Ameloblastoma is a benign lesion with aggressive features. 
It is observed more frequently in the mandible than in the 
maxilla1. The accepted and successful treatment is resection4. 
In cases of ameloblastoma extending to the condyle, such as 
in our case, reconstruction of the region following resection 
should also be considered. Because it is important to protect 
the patient’s function and provide cosmetic needs as much as 
performing the treatment.

It can be grafted using autogenous bone graft for the 
reconstruction of the region. Only then, the operation time will 
be prolonged, the patient will feel discomfort in the donor area 
and it will be difficult to achieve occlusion5,6. Costochondral 
grafts are more preferred in growing patients7. In addition, 
25% of costochondral graft use results in ankylosis8. In cases 
where reconstruction is performed using the distraction 
osteogenesis method, complications may develop depending 
on the apparatus used and the duration of treatment will be 
prolonged9.

Alloplastic custom TMJ prostheses can be used not only for 
reconstruction after pathology treatment but also in cases 
such as degenerative joint diseases10, ankylosis11and natal 
disorders12.

Custom TMJ prostheses are a very good option for reconstruction 
after other tumor treatments such as ameloblastoma. As with 
autogenous treatments, the risk of complications is low and 
the effect on patient morbidity is limited. It can also be used by 
the patient quickly after the operation. However, its high cost 
can be challenging for patients. In addition, the production of 
custom made TMJ prostheses takes time. In addition, in the 
20-year follow-up reports, pain felt in the jaw and improvement 
in jaw function in patients using custom-made TMJ prosthesis; 
An increase in the ability to eat solid food and an improvement 
in quality of life are reported13.

CONCLUSION

The use of a custom TMJ prosthesis after TMJ resection in 
treatments for which resection is the accepted treatment, 
such as ameloblastoma, enables the patient to regain their 
functions quickly and effectively. In addition, a donor site is not 
required for autogenous grafting.
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INTRODUCTION

Giant cell angiofibroma is a benign mesenchymal soft 
tissue tumour that commonly occurs in the orbital 
region.1  However, it is recognised that this lesion can 

also occur in other locations including oral cavity. There are 
only four cases of GCA within the oral cavity reported in the 
literature.2,3,4,5  In this paper, we present a case of GCA affecting 
buccal mucosa describing clinical, histopathological and IHC 
features. 

CASE REPORT

A 26-year old male reported to the maxillofacial clinic with 
chief complaint of a painless swelling on the right side of 
the lower jaw. The swelling has been present since the past 
three years with slowly progressive increase in size. Clinical 
examination revealed an extra-oral firm swelling on the right 
side of the lower jaw. Intraorally there was a raised, painless, 
sessile, nodular lump measuring 25 mm and located in the 
right buccal mucosa. Our clinical diagnosis was a benign 
neoplasm such as lipoma. The lesion was surgically excised 
via intraoral approach and the specimen was submitted for 
histopathological examination. (Figure 1, 2) 

                          
    

Figure 1.  Surgical exposure of the lesion.    
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Figure 2. Excised specimen.

Pathological findings

On gross examination, the specimen was ovoid in shape and 
red in color showing a well encapsulated lesion. Microscopic 
examination revealed circumscribed cellular spindle cells 
with interspersed staghorn vessels. (Figure 3) The neoplastic 
cells were spindly with a storiform architecture. They were 
medium in size, oval with vesicular nuclei. In addition, there 
was occasional multinucleate giant cells, a sprinkling of 
lymphocytes and scattered collections of foamy macrophages. 
Immunohistochemistry (IHC) showed positivity of the neoplastic 
cells for Vimentin, SMA, CD34 and CD99  but negative for other 
markers. After 4 months of follow-up no recurrence was 
observed.

                                         

Figure 3:  A. Photomicrograph showing neoplastic spindle 
cells with a storiform architecture with interspersed staghorn 
vessels (H&E X10  magnification).

DISCUSSION

GCA is a benign tumour that was first described in 1995 by Dei 
Tos et al.1  as a distinctive orbital tumor occurring exclusively 
in male adults. However, this tumour can also present in 
other locations, and many cases reported in extra-orbital 
sites.6,7,8 Only four cases occurring in the oral cavity reported 
in the literature, three arising in the buccal mucosa, and other 
affecting the gingiva.2,3,4,5  The mean age of affected patients 
was 53.  GCA has a potential for local recurrence, especially 
after incomplete resection but has no metastatic spread. 
1,2,3,4,5,6,,7,8

The typical histological picture of GCA reveals a richly 
vascularized, patternless spindle-cell proliferation with 
pseudovascular spaces. Multinucleated giant cells of the floret 
type occur throughout the lesion and line the pseudovascular 
spaces.1,2  In fact, Dei Tos et al. described the histologic features 
of GCA as intermediate between giant cell fibroblastoma (GCF) 
and solitary fibrous tumor (SFT).

GCF is an uncommon, benign tumor of soft tissue most often 
presents in early childhood. GCF and GCA are closely related 
tumors, both show IHC staining for vimentin, and CD34.8  SFT 
is a rare soft tissue neoplasm, which was originally described 
in the pleura.9  Since their initial description as a pleural 
tumour, SFTs have been reported at a wide range of anatomic 
sites including oral cavity.10  The tumour cells are positive to 
vimentin and CD34 making it difficult to be differentiated from 
GCA.

In, addition, many other soft tissue tumors share the same 
histological and IHC features of GCA. These lesions include 
dermatofibrosarcoma protuberans (DFSP), pleomorphic 
hyalinizing angiectatic tumour (PHAT) of soft parts, 
multinucleate cell angiohistiocytoma (MCAH), benign fibrous 
histiocytoma (BFH), and angiomyolipoma (AML).4

CONCLUSION

We  report the fifth case of  GCA arising in the oral cavity. At 
this time, local excision with long-term follow-up seems to 
be the most appropriate management option with possibility 
of recurrence especially if  left incompletely resected. It 
is essential to be aware of this tumour in order to avoid 
misdiagnosis with others fibrous tumours.
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INTRODUCTION

Paranasal sinus barotrauma or aeorosinusitis is defined 
as tissue damage due to sudden pressure changes. 
It results from an inability to balance pressure in the 

sinuses, which is caused by the rapid change in barometric 
pressure difference between the intrasinusal air and the 
surrounding atmosphere1,2. 

Sinus baratrauma due to negative air pressure during descent 
while diving is termed ‘sinus squeeze’ which causes, oedema, 
mucosal congestion and haemorrhage within the cavity, 
accompanied by immediate facial pain2.

Paranasal sinus barotrauma is the result of negative 
pressure in the sinus cavity and it is the most common type of 
barotrauma following middle ear barotrauma in diving related 
problems among SCUBA divers3,4. Maxillary sinus barotrauma 
is the most common type of paranasal sinus barotrauma5.

In this case, we present the treatment of left maxillary sinus 
baratrauma accompanied by infraorbital nerve involvement 
after scuba diving.

CASE REPORT

A 25 years old systematically healthy male patient was applied 
to University of Health Sciences, Oral and Maxillofacial Surgery 

Department with complaints of pain in the left maxillary sinus 
area and infraorbital nerve paresthesia after scuba diving.  The 
final diagnosis of paranasal sinus barotrauma is made after 
clinical and radiographic examination (panoramic radiograph 
and magnetic resonance imaging (MRI). Congestion filling the 
left maxillary sinus was observed on MRI. (Fig.1) The patient 
had complaints of numbness and tingling sensation in the 
left upper lip, cheek and lateral of the nose. This was due to 
compression on the infraorbital nerve.

Fig. 1. Pre-operative magnetic resonance imaging (MRI). 

A. Coronal plane. Congestion in the left maxillary sinus (arrow).
B. Axial plane. Congestion in the left maxillary sinus (arrow).

His complaints didn’t decrease with conservative treatment. 
Therefore, Caldwell-Luc operation was applied to the patient 
under local anesthesia and the left maxillary sinus was treated 
surgically.  In the surgical treatment, sinus drainage was 
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performed with the Caldwell Luc procedure. (Fig.2) After the 
procedure oral antibiotics, analgesics and nasal decongestants 
were prescribed. In addition post-operative sinus precautions 
were explained to the patient and he was followed up for 3 
years and no complaints received (Fig. 3)

Fig. 2. Caldwell-Luc surgery in the left maxillary sinus.

Fig. 3. Post-operative controls after Caldwell-Luc surgery.
           A. First year after the surgery.
           B. Second year after the surgery. 
           C. Third year after the surgery. 

DISCUSSION

Barotrauma is the damage caused by the direct effect of 
pressure on the tissues. Generally, recreational scuba diving 
takes place at depths of 60 to 130 ft (~18-40 m), where a 
pressure level of 3 to 5 atm is equivalent to absolute pressure.

The sinus ostia must remain open throughout the dive to 
equalize the ambient pressure through the nose. If it fails 
to equalize the pressure during descent, a vacuum effect 
occurs within the sinus and mucosal congestions, eodema, 
hemorrhagic bullae and free blood may be seen6.

In our case, maxillary sinus baratrauma was observed in the 
patient who was afraid of diving at a depth of 5 meters and 
made a rapid ascent, didn’t equalize the pressure.

Maxillary sinus is one of the most common site for paranasal 
sinus barotrauma. In addition the frontal, ethmoid, and 
sphenoid sinuses may also be affected as well as more than 
one sinuse can be affected in one patient. Maxillary sinus 
squeeze causes pain that can be seem as caused by the teeth 

of the upper jaw. The maxillary division of the fifth cranial nerve 
can be damaged by excessive pressure as it passes through 
the sinus covered with the mucous membrane. This can cause 
a loss of sensation over unilateral side of the upper face7,8,9.

In the literature, cases of paraesthesia of the nerve infraorbital 
nerve related to maxillary sinus barotrauma have been 
reported7,8,9. In this case, in accordance with these cases, 
reflected pain in the maxillary teeth caused by the pressure 
on the posterior superior alveolar branch, and numbness and 
tingling in the lips and cheeks due to the presthesis of the 
infraorbital nerve were observed.

Although radiological reports of sinus barotraumas are scarce; 
they can be detected with plain films, computed tomography 
and magnetic resonance imaging2. 

Recurrent sinus barotrauma should be differentiated from 
chronic sinusitis. Patients with evidence of chronic sinusitis 
should be treated with appropriate medical therapy10. Sinus 
surgery is recommended if radiological signs of the disease 
persist. In addition, patients who have clinical and radiological 
signs of sinusitis are always at risk for barotrauma while scuba 
diving due to ostial insufficiency6. 

Primarily, medical treatment was chosen, and when it 
was unsuccessful, patient was treated surgically. After the 
surgery, the patient’s current pain and paresthesia complaints 
disappeared and no symptoms were observed except chronic 
sinusitis symptoms during the follow-up period.
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