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ER,CR:YSGG LASER AS A SURFACE
DETOXIFICATION METHOD IN
ENHANCEMENT OF OSSEOINTEGRATION

Cihan UYSAL', Esra ERCAN?, Levent KARA?, Tuna ARIN'

ABSTRACT

Purpose: The aim of the current study was to establish
protocols for Erbium Chromium-doped Yttrium-Scandium-
Gallium-Garnet  (Er,Cr:YSGG) laser application for
detoxification of implant surface, preservation of surface
biocompatibility and enhancement of osseointegration.
In this purpose, four different variables including power
(W), frequency (Hz), distance (mm) and duration (sn) were
investigated at 3 different levels.

Material and Methods: Grade 5 titanium discs infected by
S.aureus were detoxified with Er, Cr: YSGG laser according
to various protocols. After laser application, surface
morphology and surface roughness of titanium discs as well
as cellular morphology and proliferation of osteoblasts-like
cells at the end of 24 and 48 hours (SaOs-2 cell culture) were
examined.

Results: The most remarkable changes on the surface
of titanium discs were observed in group Test 8 (3 W-25
Hz-2 mm-45 sn) which was exposed to the highest power
density (W/cm2).. In this protocol, melting and flattening
on the surface was observed most prominently and surface
roughness (Ra) was lowest. Proliferation indicators in groups
Test 1 and Test 7 were found to be statistically significantly
increased compared to the control group at the end of 48
hours. Furthermore, Ra values of these 2 groups (Test 1 and
Test 7) were similar to that of control group.

Discussion: To conclude, our results have shown that power
intensity, which is linked with distance, was the leading
parameter for alteration of surface morphology. We suggest
that cellular proliferation during reosseointegration is
facilitated by conditions that maintain surface roughness in
its initial form and amplify surface biocompatibility.

Keywords: Periimplantitis, Detoxification, Er,Cr:YSGG,
Osteoblast, Osseointegration, Titanium Disc.
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OZET

Amac: Bu calismanin amaci; enfekte implant yiizeyini
en uygun sekilde detoksifiye edecek ve ayni zamanda
yiizey biyouyumlulugunu koruyarak, iyilesme siirecinde
osteoblastlarin yeniden osseointegrasyonunu kolaylastiracak
Er,Cr:YSGG lazer uygulama protokollerini ortaya koymaktir.
Bu amagla lazer ile ilgili dort farkli degisken (giic-W, frekans-
Hz, mesafe-mm ve siire-sn.) ti¢ farkli diizeyde incelendi.

Materyal ve Metot: S.aureus ile enfecte edilen Grade
5 titanium diskler Erbium Chromium-doped Yttrium-
Scandium-Gallium-Garnet (Er,Cr:YSGG) lazer ile farkli
protokollerde detoksifiye edildi. Lazer uygulamasindan
sonra, titanyum disklerin yiizey morfolojileri, ytizey
piiriizliilikleri, 24 saat ve 48 saat sonundaki osteoblast hiicre
proliferasyonlar1 (SaOs-2 hiicre kiiltiirli) ve osteoblast hiicre
morfolojileri incelendi.

Bulgular: Caliyma sonucunda; titanyum disk yiizeyinde
en fazla morfolojik degisiklige neden olan protokoliin gii¢
yogunlugunun (W/cm2) en fazla oldugu test 8 grubu (3 W- 25
Hz-2 mm-45 sn) oldugu goriildi. Bu protokolde yiizeydeki
ergime ve diizlesmenin en fazla, yiizey piiriizliilik degerinin
(Ra) ise en diisiik oldugu belirlendi. Hiicresel proliferasyon
degerleri incelendiginde, 48 saat sonundaki proliferasyon
degerlerine gore test 1 ve test 7 gruplarindaki proliferasyon
degerlerinin kontrol grubuna gore istatistiksel olarak anlamli
derecede arttig1 gosterildi. Ayrica, bu iki test grubunun (test
1 ve test 7) Ra degerleri incelendiginde, kontrol grubuna
oldukca benzer Ra degerlerine sahip olduklari belirlendi.

Sonug: Sonugta, ylizey morfolojisinin degisiminde en etkili
parametrenin  gii¢ yogunlugu oldugu bununda dogrudan
uygulama mesafesi ile ilgili oldugu goriildi. Ayrica yiizey
pliriizliiligiinii neredeyse degistirmeden, ilk haline yakin
olacak sekilde koruyarak, yiizey biyouyumlulugunu arttiran
uygulama kosullarinin reosseointegrayon siirecinde hiicresel
proliferasyona olumlu katk1 sagladigi goriildii.

Anahtar  kelimeler:  Periimplantitis,  Detoksification,
Er,Cr:YSGG, Osteoblast, Osseointegrasyon, Titanium Disk
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3 Erzincan University Faculty of Engineering, Department of Mechanical Engineering, Erzincan, Turkey
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Er,Cr:YSGG Laser as a Surface Detoxification Method in Enhancement of Osseointegration

INTRODUCTION

Peri-implant diseases are infectious diseases
that affect the peri-implant tissues. A lot of
bacterial species such as Staphyloccoccus
spp., gram-negative anaerobic periopathogens
and opportunistic microorganisms mentioned
to play a role in peri-implantitis'. In fact, S.
aereus can be detected on titanium based
dental implants, within an hour following
surgical insertion’. Cleansing of remnants
on the surface and detoxification of implant
surface are crucial in the treatment of
periimplantitis.  Preservation of titanium
surface and maintenance of biocompatibility
are important points during detoxification of
implant surface. Various techniques including
mechanical cleansing with plastic and
titanium surface curettes, ultrasonic devices,
citric acid application and laser treatment are
currently used for surface detoxification’.
Contemporarily, a popular treatment in
periimplantitis is laser application *°.

In dentistry practice, laser application has
been used as an effective therapeutic modality
for a long time. This method possesses
both advantages and disadvantages and
the most notable advantages offered by
laser in periodontal surgery is coagulation,
vaporization, sterilization and its selective
effect on tissues. On the other hand, long
duration of procedure and increased cost are
disadvantages®.

The current practice of treatment in
periimplantitis includes many types of
laser such as CO2, Er:YAG, Nd:YAG and
Er,Cr:YSGG. Maintenance of biocompatibility
of the implant surface during detoxification
by laser is critical for the reosseointegration
process in the healing period. However, laser
treatment protocols that provide a safe and

effective detoxification without damage on
the implant surface have not been established
yet ™.

The objective of the present study was
to determine the principles for safe and
effective management of perimplantitis
using application of Er,Cr:YSGG laser on
titanium surface using a model that simulates
of infected peri-implant surface by using S.
aereus - one of the early detected bacteria at
dental implant surface-.

MATERIALS AND METHODS

In this study, a total of 40 grade 5 titanium
discs (Implance, AGS Medikal, Turkey)
having a diameter of 10 mm and a thickness
of 1 mm with Resorbable Blast Media (RBM)
surface were utilized. These discs were packed
separately before sterilization in the autoclave.
Ten of these discs were used for examination
with scanning electron microscopy (SEM) for
evaluation of surface morphology and surface
roughness after laser application and the
remaining 30 discs were used for cell culture
study.

1. Experimental infection of discs with S.
Aureus

Staphylococcus aureus ATCC 25923-standart
strain-, has been growth on blood agar 37°C,
then one colony inoculated into brain-heart
infusion liquid medium, and incubated for 18
hours at 37°C. Bacterial working suspension
in Phosphate Buffered Saline (PBS) was
prepared at concentration of McFarland 0.5
turbidity (1.5x108bacteria/ml) using the broth
culture, next the suspension was washed
twice with PBS. Ten microliters liquid from
S.aureus suspansion (1.5x108 bacteria/ml)
that reconstituted using PBS was spreaded
on titanium disc surfaces and waited for 30



minutes at Class II working cabin for getting
dry.

2. Laser procedure

In the current study, we used Er,Cr:YSGG
laser (Biolase, California). Laser energy was
applied using G4 type tips applied at an angle
of 90° to the titanium disc under cooling
with 15% water and 30% air and H mode.
After placement of titanium discs on sterile
glass, laser was applied after adjustment of
appropriate angle, position, distance and dose

(Fig. 1).

Figure 1. The laser treatment of Ti dics

In this experimental design, we would have to
repeat the tests in 81 (34) different settings in
order to compare 4 factors (power, frequency,
distance and duration) with variables at 3
different levels (1-2-3W, 20-25-30 Hz, 2-4-
6mm and 15-30-45 sn). To reduce this number,
we alternatively used Taguschi method,
which is a combination of mathematical and
statistical techniques 10. Accordingly, 10
groups including 9 experimental groups and 1
control group were constituted using ANOVA
program. Protocols used in test groups and
laser energy values used for these protocols are
presented in Table 1 and Table 2, respectively.
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Table 1. Laser Protocols

Protocols
1 W-20 Hz-2 mm-15 sn

Groups

Test group 1

Test group 2 1 W-25 Hz-4 mm-30 sn
Test group 3 1 W-30 Hz-6 mm-45 sn
Test group 4 2 W-20 Hz-4 mm-45 sn

2 W-25 Hz-6 mm-15 sn
2 W-30 Hz-2 mm-30 sn
3 W-20 Hz-6 mm-30 sn
3 W-25 Hz-2 mm-45 sn
3 W-30 Hz-4 mm-15 sn
No laser application

Test group 5

Test group 6

Test group 7

Test group 8

Test group 9
Control

Table 2. Laser Energy Values

Spot | Spot Power Energy | Pulse Pulse
Size Area Density | Density | energy | Duration

(2r) (mm2) | (W/ (W#*sn/ | (W/Hz) | (ps)

mm?2) mm?2)
Test1 | 0.80 [ 0.50 1.99 29.85 |50 140
Test2 | 0.90 | 0.63 1.57 47.18 | 40 140
Test3 | 1.05 | 0.86 1.15 51.99 |33 140
Test4 | 1.30 [ 1.32 1.50 67.84 100 140
Test5 | 1.40 | 1.53 1.29 19.49 |80 140

Test 6 | 0.90 | 0.63 3.14 9436 |67 140
Test7 | 2.10 [ 3.46 0.86 2599 | 150 140
Test8 | 1.00 | 0.78 3.82 171.97 | 120 140
Test9 | 1.40 | 1.53 1.94 29.24 | 100 140

3. Examination of surface roughness

Ten out of 40 titanium discs were used for
assessment of surface roughness under
examination with SEM. Mean surface
roughness (Ra) was measured with a
profilometer (MarSurf PS1, Germany) at
the center of the disc, laser treated area. For
each group, Ra values were calculated as the
average of 3 consecutive measurements.

4.Scanning electron microscopic examination
Any morphological changes such as melting,
scratch and crack occurring after laser
application were examined and documented

3
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with SEM (EVO LS10; Zeiss, Cambridge,
UK) under X2000 magnification.

5. Osteoblast cell culture

Human  osteoblast-like  cells  SaOs-2
(ATCC85-HTB) purchased from an American
tissue bank were incubated in 10% fetal
bovine serum (FBS, Lonza, USA), and
Minimum Essential Medium Alpha (a-MEM,
Lonza, USA) containing 2 mm L-glutamine,
penicillin/streptomycine and fungisone using
T75 culture flasks in 5% CO2 incubator at
37 °C. When cellular proliferation covered
80%-90% of culture flask surface, culture
medium was removed and cells were irrigated
with phosphate buffered saline (PBS)
solution devoid of calcium and magnesium.
After preparation of a suspension using
trypsin/EDTA (Lonza, USA), cell count was
performed. Each disc was placed on the wells
of a 24 well plate culture and put in incubator
following 6.4X104 of cell suspension. A glass
slide of 1 cm diameter was used as a positive
control. Since surface area of a disc is 0.785
cm2, cell count per disc is 3.2X104.

After 24 and 48 hours, discs were removed
using a sterile pincette and put into wells of
24 well plate culture containing 0.5 ml of 2%
PBS added a-MEM culture medium. Into each
well, 0.05 ml of 3-(4,5-dimethyl-thiazol-2)-
2,5-diphenyl-SH-tetrazolium bromide (MTT)
solution was added and mixed slowly. The
culture plate was kept at 5% CO2 incubator
at 37°C for 3 hours. At the end of this period,
MTT solution was completely eliminated with
a micropipet, 0.5 ml dimethyl sulfoxide was
put and incubated for 30 minutes. To measure
the absorbance of blue-violet color, samples
of 0.1 ml was collected and placed in wells of
96-well culture area and read by microplate
reader (Tecan Sunrise) at 570/630 nm.

6. Examination of cellular morphology of
osteoblasts

After 48 hours, culture medium in wells
was removed, and discs were gently washed
with PBS and subsequently fixed with 3%
formaldehyde in PBS (pH 7.4) for 30 min
at room temperature. Discs were dried by
dry air and sputtered with gold prior to SEM
examination and microscopic evaluation was
performed under 2000 magnification.

Statistical analysis

Data was analyzed using Statistical Package
for the Social Science program version
13.0 (SPSS; Chicago, IL) for Windows. A p
value <0.05 was considered as statistically
significant.

Comparison of test groups and the control
group was implemented with Mann-Whitney
U test. Surface roughness (Ra) and cell
proliferation values for every test group were
compared with control group in terms of mean
absolute percentage error.

RESULTS

Images were taken for assessment of changes
on the surface of titanium discs after laser
application with Er,Cr:YSGG. Magnification
of 2000 was used for viewing under SEM.
Assessment of these images revealed that the
most remarkable surface changes were evident
in the group Test 8. Flattening of the surface
was seen in conjunction with melting, scratch
and pitting. Melting and pitting on the surface
of discs were less noteworthy in the other test
groups.

In the group Test 1, melting and scarce number
of pits were detected compared to the control
group. No cracks were seen on the surface.
Test 2 exhibited melting and roughness on the



surface. In Test 3, only melting was evident on
the surface. Test 4 demonstrated melting and
pitting in addition to a few cracks.

Test 5 displayed mild degrees of melting on
the surface compared to the control group.
In Test 6, melting and pits were observed on
the surface but there were no cracks. Test 7
demonstrated a few pits on the surface. Test
8 has shown remarkable melting and deep
scratches on the surface. Test 9 exhibited
only a few findings consistent with melting
and other findings were similar to the control
group. Consequently, experimental groups else
than group Test 8§ yielded similar findings with
the control group in terms of macro changes in
surface morphology (Fig. 2, 3) (Table 3).

Figure 2. SEM images of some of the test groups

10w EWT=1000KY  Sigesl & s SE1 [P —
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Figure 3. SEM image of control group
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Table 3. Morphological Changes on Ti dics
surfaces of Test Groups

Test Groups Morphological Changes

Test 1 Surface melting and a few pits

Test 2 Surface melting and roughness

Test 3 Melting

Test 4 Melting, pitting, and a few cracks
Test S Mild melting

Test 6 Melting, pitting , and a few cracks
Test 7 A few pits

Test 8 Marked melting and deep scratches
Test 9 Partial melting, cracking and pitting

Table 4 presents surface roughness (Ra) after
laser application. In groups Test 1 and Test
7, Ra values were similar to that of control
group which has not been exposed to laser. No
statistically significant difference was noted
between control group and test groups with
respect to Ra values.

Table 4. Mean Ra Values

Ra (nm)
Test 1 1.320+0.48
Test 2 1.129+0.52
Test 3 1.279+0.47
Test 4 1.252+0.96
Test 5 1.230+0.33
Test 6 1.189+0.84
Test 7 1.302+0.27
Test 8 1.120+0.37
Test 9 1.237+0.22
Control 1.360+0.96

Evaluation of cellular morphology after an
incubation of 48 hours, SaOs-2 cells were
attached on the surface in a similar fashion
with the control group. In this aspect, no
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differences were detected between test groups
and the control group.

Moreover, cells having spindle-like structures
were encountered in test and control groups
(Fig. 4, 5).

Figure 4. Cellular morphology of some of the
test groups

EHT = 10,00 kW Signal A = 501 " . 100pA maw:u:;mc;w
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Figure 5. Cellular morphology of control
group

Proliferation values at the end of 24 hours
is demonstrated in Table 5. There was no
statistically significant difference between test
groups and control in terms of proliferation
indicators (p>0.05).

Proliferation values at the end of 48 hours
is presented in Table 6. In this aspect, Test
1 and Test 7 displayed remarkably higher
proliferation values compared to the control
group. There was no statistically significant
difference between the control group and

other test groups. Comparison of proliferation
in two different periods is established in Table

5 and 6.

Table 5. Proliferation Values at the end of 24

hours

Groups OD values Sig.(2-tailed)
Test 1 0.322+0.003 | p=>0.05
Test 2 0.369+0.002 | p=>0.05
Test 3 0.224+0.003 | p=>0.05
Test 4 0.268+0.002 | p=>0.05
Test 5 0.348+0.003 | p=>0.05
Test 6 0.376+£0.006 | p>0.05
Test 7 0.359+0.001 | p>0.05
Test 8 0.368+0.001 | p>0.05
Test 9 0.373£0.003 | p>0.05
Control 0.345+0.002

*p<0.05 is statistically difference

Table 6. Proliferation Values at the end of 48

hours
Groups OD values Sig.(2-tailed)
Test 1 0.536+£0.013 [ p=0.029*
Test 2 0.538+0.034 | p>0.05
Test 3 0.519+0.011 | p=>0.05
Test 4 0.467+0.008 | p>0.05
Test 5 0.466+0.006 | p>0.05
Test 6 0.506+£0.015 | p=0.05
Test 7 0.564+£0.011 [ p=0.021*
Test 8 0.514+£0.016 | p=>0.05
Test 9 0.508+0.017 | p=>0.05
Control 0.480+0.014

*p<0.05 is statistically difference



DISCUSSION

Effective cleansing of the implant surface,
avoidance of production of heat on the surface
and maintenance of surface biocompatibility
are key points for a successful osseointegration
process in the healing period during
periimplantitis treatment® -3,

Few reports have been published on the
use of Er,Cr:YSGG in the treatment of
periodontitis'*?°. No consensus exists on
the standardization of the measures such as
power, frequency and distance of application
and only 2 studies have focused on all of these
variables' %,

Miller et al. suggested that decontamination
of titanium surface with Er,Cr:YSGG laser
was a reliable and effective method 12.
Interestingly, they reported no change was
observed in the surface morphology despite
the high power (6 W) and long duration
(3 minutes) of application. This difference
may be attributed to the variability in type
of tip used and duration of the procedure. In
addition, no data is available on the distance
of laser application in that trial. On the same
topic, Ercan et al. proposed that the most
important determinant affecting the changes
on surface morphology was intensity of power
(W/mm2) and power is directly influenced
by the distance®?®. They concluded that
optimization of laser protocols was crucial for
establishment of safe and effective treatment
regimen besides preservation of the surface
titanium discs.

Kreisler et al. have investigated the impacts
of Er:YAG laser on implant surfaces?'.
Consequently, not only decontamination was
satisfactory for 3 types of titanium discs at
2 energy levels, but also no excessive heat
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formation was observed nor there were any
remarkable changes on surface morphology.
In harmony with their study design, we
contaminated sterile implant surfaces with
bacteria (S.aureus) to simulate the clinical
situation. However, we did not perform any
biofilm only put bacteria on the surface and
wait approximately for an hour. We only
want to benefit the presence of bacteria on
surface because we know that any cells
found on the surface will absorb the some
of the laser energy. We did not perform any
microbiological analysis and this is one of the
limitations of this study. The microbiological
analysis of the discs after laser treatment will
be another important study.

One of the most remarkable results of our
study is that; the groups test 1 and test 7 had
similar Ra values with control group and the
proliferations were statistically significantly
increased in comparison to the control group
at the end of 48 hours. Surface roughness is
important osseointegration and many studies
have been conducted to investigate the
effects of the impacts of surface roughness on
proliferation and morphology of osteoblasts **
2>, Wenneberg et al. have classified Ra values
and they determined Ra<0.5 um as smooth,
Ra between 0.5-1 um as minimally rough, Ra
between 1-2 pm as moderately rough and Ra>2
um as rough?’. They claimed that the most
appropriate Ra value for reosseointegration
was detected in moderately rough (1-2 um)
surfaces. In agreement with this data, Shalabi
et al. reported that contact of bone implant
was improved on moderately rough surfaces®.
The Ra value during detoxification procedure,
may has a critical role in cellular proliferation.
Alternatively, this increase in proliferation
was attributed to the settlement of osteoblasts
into the pits formed after laser application
on the surface and surface energy may be
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changed. Another reason may be dampening
due to flattening of sharp and pointed edges
allowing easier attachment of osteoblasts on
larger surfaces. However, more studies with
long time follow-up periods are needed to
determine the factors that affect the osteoblast
behavior.

Park et al. employed 3 different types of laser
(Er,Cr:YSGG, Er:YAG, CO2) at various
power levels (1, 2, 3, 4 and 5 W) to titanium
discs and assessed the changes on surface 17.
Their results demonstrated that Er,Cr:YSGG
should be used maximally at a level of 3 W.
Therefore, we have determined the maximal
level of power in our study as 3 W.

In 2007, Huang et al. employed Er,Cr:YSGG
laser at different energy levels (125 j/mm2
and 10 j/mm?2) on titanium discs polished for
improvement of initial biocompatibility'. The
distance between the laser tip and titanium
surface was set as 2 mm. Melting and surface
roughness were found to be increased with
higher levels of power applied on discs. In both
experimental groups, CPI (cell proliferation
index) was statistically significantly increased
compared to the control group (p<0.001),
while there was no difference between two
experimental groups. Evaluation of cellular
morphology atthe end of first day demonstrated
that spindle like cellular morphology of cell
bodies in the group receiving 190 j/m2 was
more evident compared to control group'.
These findings may imply that Er,Cr:YSGG
laser amplifies surface biocompatibility. In
our study, since no difference was determined
between experimental groups and control
group at the end of first day with respect to
cellular proliferation, laser application seems
not to have any adverse effects on cellular
proliferation.

In another study published by Ayobian et al. in
2015, impacts of Er:YAG laser on roughness,
dampening and biocompatibility of titanium
discs with SLA surface. Evaluation of cellular
proliferation in SaOs-2 culture at the end of
5 days revealed that cellular proliferation
was more prominent in the group receiving
laser treatment. Results of this study are in
harmony with our data since we noted that Ra
values were lower and cellular proliferation
was significantly increased in groups Test 1
and Test 7 at the end of 48 hours.

Limitation of the present study is lack of
evaluation of cellular activity. Long term
trials focusing on proliferation, adhesion
and cellular activity are warranted for
understanding cellular biocompatibility and
osteoblast cell behaviors in periimplantitis
after detoxification.
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ABSTRACT

Focal epithelial hyperplasia (FEH) or Heck’s disease is an
uncommon asymptomatic proliferation of oral mucosa. It
usually presents with multiple asymptomatic and occasionally
painful exophytic papules or nodules on the buccal mucosa,
gingiva, tongue or lips. Although the lesions may resolve
after months or years with or without any specific treatment,
they may also indefinitely persist or frequently recur. These
lesions can be surgically removed if the lesions are exposed
to occlusal trauma or the patient has aesthetic concerns. A
35-year-old female patient was admitted to our clinic with the
complaint of multiple nodules on her lip and buccal mucosa.
After an intraoral examination, we detected multiple, soft,
pink, non-inflammatory, and exophytic 2 to 8 mm papules
on the oral mucosa including buccal mucosa and lower lip.
Histopathologic examination of the incisional biopsy of a
papule confirmed the diagnosis of focal epithelial hyperplasia.
Oral lesions were treated with serial partial excisions using
diode laser. After 24 months of a follow-up period, there were
no signs of recurrence. Although Heck’s disease is generally
seen in childhood and adolescence, a rare case of FEH seen in
a female adult patient who has got treatment with diode laser
and 24 months of follow-up.

Keywords: Focal Epithelial Hyperplasia, Hecks Disease,
Human Papillomavirus (HPV), Diode Laser.

OZET

Fokal epitelyal hiperplazi (FEH) veya Heck hastaligi, oral
mukozanim nadir goriilen, asemptomatik bir proliferasyonudur.
Genellikle bukkal mukoza, gingiva, dilde veya dudaklarda
birden fazla sayida, ¢ogu zaman asemptomatik ancak
zaman zaman agrili ekzofitik papiiller veya nodiiller olarak
goriiliir. Lezyonlar herhangi bir tedaviye bagl olarak ya da
olmadan aylar ya da yillar icerisinde diizelebilse de, siiresiz
olarak devam edebilir ya da sik sik tekrarlanabilirler. Bu
lezyonlarin, okliizal travmaya maruz kalacagma karar
verilirse veya hastada estetik endiselere neden olursa cerrahi
olarak ¢ikarilabilirler. Klinigimize 35 yasinda bir kadin hasta,
dudag1 ve bukkal mukozasinda birden fazla nodiil yakinmasi
ile bagvurdu. A1z ici muayenesinde, sol bukkal mukoza ve
alt dudak olmak {izere ¢oklu, yumusak, pembe, inflamatuar,
ekzofitik, 2-8 mm’lik papiiller goriildd. Papiillerden birinin
eksizyonel biyopsisinin histopatolojik incelemesi FEH
tansini teyit etti. Teshis konulmasinin ardindan oral lezyonlar,
diyot lazer kullanilarak seri eksizyonlarla tedavi edildi. 24
aylik takip sonrasinda niiks bulgularina rastlanmamistir. FEH
biiylik oranda ¢ocukluk ve ergenlik déneminde goriilen bir
hastalik olmasina ragmen, bu vaka raporunda, erigkin bir
kadin hastada teshis edilen FEH, diode lazer ile tedavi edilip
ve izleyen 24 aylik siirecte takibi yapilmistir.

Anahtar  Kelimeler: Fokal Epitelyal Hiperplazi, Heck
Hastaligi, Insan lapillomaviriis (HPV), Diode Lazer
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INTRODUCTION

Focal epithelial hyperplasia (FEH) or Heck’s
disease is a rare asymptomatic proliferation
of oral mucosa, which was first diagnosed
by Archard and Heck in 1965 in the Native
American population.! The incidence of
the disease ranges from 0.002% to 35%
depending on the population and the
investigated geographical area.” It affects
mostly children and young adults regardless
gender difference.’ Recently, FEH has been
also described as multifocal papillomavirus
epithelial hyperplasia.*

Focal papillomavirus epithelial hyperplasia
is strongly associated with human papilloma
virus (HPV) infection; DNA of HPV was
detected in 80.3% of FEH lesions.” The
etiologic agent of FEH was first described in
1983, as HPV 13 related to HPV 6 and HPV
11.° In the following years, another HPV strain
was isolated from FEH and similarly named
as HPV 32 in relation to HPV 6 and HPV 137

Although the diagnosis of FEH can sometimes
be made by clinical examination, ethnicity
and social anamnesis, the biopsy is still
the gold standard for definitive diagnosis.®
In the diagnosis, histological evaluation is
important and it allows the identification
of the characteristics of lesion such as
hyperparakeratosis, acanthosis, elongation
and anastomosis of the rete ridges, classical
koilocyte, perinuclear cytoplasmic halos and
nuclear dysplasia.”'"" FEH is usually detected
clinically as exophytic soft papules or nodules
in the gingiva, tongue or lips in the same
color as the neighboring healthy mucosa,
and mostly asymptomatic but rarely painful,
smoothly restricted on the cheek mucosa.’ >

Lesions may recover within months or years
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without requiring any treatment, but some
cases may not improve and recur repeatedly.
Nevertheless, FEH has a benign nature.
For this reason, it may not always require
treatment. However, exophytic lesions can
be surgically removed because of an occlusal
trauma or aesthetic concerns.’’

This study reports a case of focal epithelial
hyperplasia in a middle-aged Turkish woman,
which occurred on her lips and cheek mucosa,
and its treatment with diode laser excision and
her 24 months of follow-up.

CASE REPORT

A 35-year-old female patient was admitted to
our department with the diagnosis of multiple
nodules on her lips and buccal mucosa.
The patient reported that painless and soft
consistency lesions has been spontaneously
developed about two years ago. According
to the anamnesis, the patient had no systemic
disease other than oral complaints, and no
history of allergies or hereditary disease.
Moreover, the patient stated that no one from
her close family members have had similar
oral lesions

Since such oral lesions may be oral symptoms
of HIV infection, additional laboratory tests
have been required in order to detect and
eliminate the HIV infection and other sexually
transmitted diseases. According to test results,
patient’s routine blood tests were within the
normal limits. Anti-HIV, VDRL and FT-ABS
tests were negative, however only Anti-HBc
IgG and Anti-HBs tests were positive.

Intraoral examination revealed multiple,
soft, pink, inflammatory, exophytic, 2-8 mm
papules on the left buccal mucosa (Fig. 1).
Radiographic examination revealed that there
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was no hard tissue involved in the lesion area.

r

Figure 1. Pre-operative intraoral image of the
patient

Under local anesthesia, a few of the lesions
were removed by excisional biopsy with
the help of scalpel in order to distinguish
the lesions from other similar pathological
lesions. In order to protect the wounded areas
from infection, the patient was prescribed a
mouthwash containing 0.12% chlorhexidine
that should be used 3 three times a day. After
the excisional biopsy, postoperative proposals
were made.

Biopsy specimen with dimensions between 1
and 3 mm was sent to Gazi University, Faculty
of Dentistry, Department of Oral Pathology.
Specimens were embedded in paraffin after
the routine procedures and sections had been
taken with a microtome and with a thickness
of 0,5u and then, stained with Hematoxylin-
Eosin (H&E) and examined under light
microscope. In the histological examination,
we detected oral epithelium and acanthosis
in the confusion. Furthermore, areas with
coilocitas cells and cells with mitotic-like
nuclear degeneration (mitosoid cells) were
observed. The basal layer was not damaged
and chronic inflammatory infiltration has been
found in the connective tissue. Based on the
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clinical and histopathologic features, a clinical
diagnosis of FEH was made.

Oral lesions were treated with serial partial
excision using diode laser. (Fig. 2) The diode
laser was applied with excitation wavelengths
of 810 nm, 4.0 W power, 0.5 MS continuous
wave and 1000 Hz frequency power.

Figure 2. Excision of the lesion with diode
laser

No suture was applied after the excision and
the area was left for secondary healing (Fig. 3)

Figure 3. Post-operative Image
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No complications were observed during a
routine follow up period following the heal-
ing period. No recurrence occurred after 24
months of follow-up (Fig. 4).

Figure 4. Intraoral image after 24 months

DISCUSSION

HPYV is a type of virus that infects skin and
mucous membranes and can induce the
formation of both benign and malignant
tumors. Infection begins when the virus enters
the host from micro-breaks.!” FEH is a benign
infectious disease caused by HPV and its
symptoms can be only seen in the mouth. FEH
is most commonly found in Eskimos, North
and Central American Indians.”'? In addition,
various cases have been reported among some
ethnic groups in the countries such as Spain,
Netherlands, Brazil, South Africa, and in
Turkey.>*15

The correct diagnosis is achieved by screening
other benign oral and oropharyngeal lesions
associated with HPV, such as squamous cell
papilloma, condyloma acuminata, common
warts and malignant oral lesions, especially
squamous cell carcinoma.!® Diagnosis can be
made based on the clinical, histological and
cytological features of the lesions and can be
supported by immunohistochemical assays
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which detect the presence of HPV types 13
and 32, molecular biological tests such as in
situ hybridization, Southern blot and PCR
(Polymerase chain reaction).'® Although the
etiology of FEH is associated with a virus, it
is considered to be a genetic predisposition
because it is a well-known trend in some
ethnic groups.''*!* In our case, the possibility
of genetic transmission was not taken into
account because no other case could be
identified in the family and the ethnic origin of
the family was not one of the trending origins.

Major histologic features of FEH include
epidermal acanthosis and parakeratosis,
thickening and extension of rete ridges,
and marked koilocytosis with characteristic
mitosoid numbers.”” These lesions may
persist for a few years, but they do not
become malignant and most tend to regress
spontaneously.!” FEH is seldom associated
with immunodeficiency or suppression of the
immune system.'® In our case, the patient’s
immune status was normal. However, FEH is
an oral manifestation of HIV infection, so it
is the primary duty of clinicians to make an
early diagnosis of the disease and to bear the
probability of HIV infection in mind." In our
case, the possibility of such infectious blood
diseases has been eliminated with the blood
tests.

FEH diagnosis is based on clinical,
histopathological and HPV genotypes. It is
important to make an early diagnosis of FEH,
because there are more serious diseases which
should be considered as differential diagnosis
such as inflammatory fibrous hyperplasia,
inflammatory papillary hyperplasia,
verruciform xanthoma, verrucous carcinoma,
Cowden’s disease, condyloma acuminatum
and focal dermal hypoplasia syndrome.*!* The
first three types of lesions mentioned above
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are reactive lesions. Therefore, an irritant
agent must be detected as an indication of the
presenceoflesions. Inourcase, noirritant factor
has been identified like removable prosthesis
or malocclusion which can cause occlusal
trauma. Verrucous carcinoma is a neoplasia
of a different age group with epidemiological
features typically found in oral carcinomas.
Cowden’s disease fibroepithelial polyps,
which indicate characteristics of an older age
group, have more consistent, less mobile and
different intraoral topography.?**!

Condyloma acuminatum is important for
differential diagnosis because the clinical
appearance of isolated lesions is similar for
both diseases, as they are both HPV-derived.”
Nevertheless, the medical history of the
patient is very useful for differential diagnosis.
In this case, FEH lesions were more flat and
numerous than HPV lesions. In addition,
the location of FEH lesions (lip, tongue,
and buccal mucosa) is very characteristic.*
Considering the age of the patient, medical
history, blood tests, cytological examinations,
and the clinical appearance of the lesions, FEH
was considered as a preliminary diagnosis.

The lesions are removed with a scalpel only
if they are exposed to occlusal trauma during
mouth function or if the patient has requested
the removal upon aesthetic concerns.>!’
Other treatment options include cryotherapy,
electrocoagulation, laser, chemical agents
such as retinoic acid, and immunostimulants
such as interferon.!>* In our case, the excision
was performed with the help of a diode laser,
because primary closure of the lesion would
not be possible to after excision with a scalpel
and also using diode laser could provide an
easier hemorrhage control after the excision.

Recurrence is not predictable, therefore,

Aydin Dental - Year 3 Issue 1 - April 2017 (11-16)

follow-up of patients is essential. When the
symptoms of the disease recur, it is uncertain
whether there is a new infection or it is caused
by a viral delay or the weak immune system
of the patient.'” The patient in this case was
followed up for 24 months and no recurrence
occurred during this period. Yet, the patient
should be monitored further.
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ABSTRACT

Diastemas are frequent orthodontic problems caused by
multiple etiologies which can be physiologic and dentoalveolar
like missing tooth, peg lateral, supernumerary teeth, prominent
frenulum, proclination of the labial dental segment; or self-
inflicted pathologies. The continuing presence of an anterior
diastema in adults, has often been considered as an aesthetic
problem. In this case, a multidisciplinary treatment of an
adult patient who had a missing tooth and a prominent upper
labial frenulum, which includes orthodontics, periodontics,
implants and prosthetics will be presented.

Keywords: Diastema, Labial Frenulum, Multidisciplinary
Treatment

OZET

Diastemalar; dis kaybi, kama lateral, siiperniimerer dis,
belirgin frenulum ve labial dental segmentin proklinasyonu
gibi fizyolojik nedenlerle veya patolojik sebeplere bagli
olarak sik goriilen ortodontik problemlerdir. Yetigkinlerde
anterior diastemanin varligi, siklikla estetik bir sorun olarak
kabul edilir. Bu vakada, yetigkin bir hastada, dig kaybina ve
belirgin labial frenuluma bagli ortaya cikan diastemanin;
ortodontik, periodontal, implant ve protetik islemlerini igeren
multidisipliner bir tedavisi sunulacaktir.

Anahtar  Kelimeler:
multidisipliner tedavi

Diastema,  labial  frenulum,
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INTRODUCTION

A space between adjacent teeth is called a
diastema. Diastemas are frequent orthodontic
problems caused by multiple etiologies which
can be physiologic and dentoalveolar like
missing tooth, peg lateral, supernumerary
teeth, prominent frenulum, proclination of
the labial dental segment; or self-inflicted
pathologies.! Midline diastema refers to
anterior midline spacing between the two
central incisors. Midline diastema occurs in
approximately 98% of 6 year olds, 49% of
11 year olds and 7% of 12—18 year olds.? It
is a part of normal dental development during
mixed dentition which is called ugly duckling
stage by Broadbent.* It is a self-correcting
anomaly after the eruption of the permanent
canines. The continuing presence of a midline
diastema is not physiologic and considered
as an aesthetic problem in adults. Numerous
etiologies have been proposed for maxillary
midline diastema including tooth size or jaw
size discrepancies, parafunctional habits,
tooth loss, periodontal disease, deep bites,
aberrant labial frenulum attachments and
maxillary midline pathologies. **'2

The frenulum is a mucous membrane fold that
attaches the lip and the cheek to the alveolar
mucosa, the gingiva, and the underlying
periosteum?®. The aberrant labial frenulum is a
problem which creates midline diastema and it
can be treated by frenectomy or by frenotomy
procedures. These procedures are technically
different from each other. Frenectomy is the
complete removal of the frenulum, including
its attachment to the underlying bone, while
frenotomy is the incision and the relocation of
the frenal attachment 3.

A healthy and attractive smile is very
important in today’s society. Many patients
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seek closure of a diastema for aesthetic
reasons. Many treatment options have been
used, varying from restorative procedures
to surgery (frenectomy) and orthodontics.
A carefully developed differential diagnosis
allows the practitioner to choose the most
effective treatment objectives. In this case, a
multidisciplinary treatment of an adult patient
who had a missing tooth and a prominent upper
labial frenulum, which includes orthodontics,
periodontics, implants and prosthetics will be
presented.

CASE REPORT

A 26 year old female reported to the
orthodontic clinic with the chief complaint of
upper jaw midline diastema. She has Angle
Class I malocclusion and diastemas due to
missing upper left second premolar teeth and
prominent upper labial frenulum attachment.
In lateral cephalometric examination, we
determined skeletal Class I relationship
and normal vertical pattern. The patient’s
past medical and dental history were not
contributory; but in family history, she noted
that her sister also had upper prominent labial
frenulum and this information led us to think
that genetic factors can be contributing factor
in diastema etiology. (Fig. 1)

Figure 1. The initial photographic records
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Multidisciplinary treatment which includes
orthodontics, periodontics, implants, and
prosthetics was planned for the case.
Orthodontic treatment was started at first and
the midline diastema was closed with fixed
bonded braces and mechanics. The space
caused by tooth extraction was maintained
for dental implant procedures. Before the
finishing phase, when the upper midline
diastema closed, patient was directed to the
periodontology department. Because of the
width and thickness of the frenulum attachment
frenecomy was chosen instead of frenotomy.
Frenectomy was carried out by periodontist
under local anesthesia with incision using No.
15 Bard Parker blade. Sutures were placed
and periodontal pack was placed for a week.
Healing was successful and pleasant. (Fig. 2,
3)

Figure 2. The photographic records before
upper labial frenectomy and after healing.

Figure 3. The panoramic radiographs after
orthodontic debonding and implant surgery.

After these procedures, braces were removed
and fixed lingual retainers were bonded

Aydin Dental - Year 3 Issue 1 - April 2017 (17-20)

canine to canine on lower ach and between
first premolars on upper arch. Implant surgery
was performed and a week later sutures were
removed. A removable Hawley appliance
used for retention until the osseointegration
process was complete. After osseointegration,
the patient was rehabilitated with crown
prosthesis. At the end of the treatment, the
upper third molars were extracted. (Fig. 4)

a

Figure 4. The photographic records after 1
year retention period.

DISCUSSION

In the recent times, due to increasing
expectations of the patients for an esthetically
and functionally stable treatment result, an
interdisciplinary treatment will yield the
best result for the patient and the clinicians.
Evaluating the patient history prior to
treatment is vital for the treatment planning.
In this case, we determine the upper labial
frenulum as an etiological cause of upper
midline diastema. Patient also stated that
her sister has a similar midline diastema
hence it suggests that genetic factors may be
contributing factor in this etiology. Gaas et
al."® reported that, heritability of maxillary
midline diastemas was estimated to be %32
in white population and % 0,4 in black
population. According to their study, the
pedigree data suggest an autosomal dominant
mode of inheritance for maxillary midline
diastema and a possible genetic influence in
the expression of maxillary midline diastema
in both the black and the white sample
populations. In this case, the diastema was
closed orthodontically and then frenectomy
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performed. We should not do frenectomy
prior to orthodontic treatment because the
scar tissue can inhibit the tooth movement.
In these types of cases, the fixed retainers are
recommended to curb the high possibility of
relapse.'

In the treatment of midline diastema and
other diastemas due to missing tooth, a
multidisciplinary approach is necessary to
achieve a successful outcome. All specialists
should set realistic treatment objectives in
order to meet the needs of the patient.

CONCLUSION

Today, many adults demand orthodontic
treatment to improve their appearance and
dental health. Multidisciplinary treatment
approaches should be offered to these
patients. Orthodontic procedures are routinely
used to close diastemas; however more stable
and aesthetic results can be achieved with
interdisciplinary treatments which includes
orthodontics, periodontics, implants, and
prosthetics.
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ABSTRACT

Mesiodenses are tooth-like structures which occur in maxillary
midline and have the major ratio of the supernumerary teeth.
They are related to several syndromes, however may occur
on healthy individuals, as well. They may be unerupted or
erupted, in vertical, horizontal or inverted positions. They
may lead to several complications such as root resorption
of adjacent teeth, crowding, diastema and cyst formation
whereas they may remain both asymptomatically and
unnoticed for a lifetime. Unerupted mesiodenses are needed
to be extracted if they cause any complications. However,
unnecessary extractions of asymptomatic mesiodenses
should be avoided, considering possible damages on adjacent
teeth and anatomic structures. In routine dental practice,
mesiodenses may be misdiagnosed due to the using of
two dimensional radiographies. Nowadays, by means of
three dimensional imaging methods such as CBCT, the
morphology, location, relationship with anatomical structures
of mesiodense and any pathology related with them can be
identified precisely. Therefore, it can be easier to decide
whether a surgical operation is needed in terms of profit/loss
balance. The aim of this case report is to present a double-
inverted mesiodenses diagnosed using CBCT in a 61-year-
old female patient, which reported in a small number of cases
in the literature.

Keywords: Mesiodens, Inverted tooth, Surnumerary tooth,
CBCT

OZET

Mesiodensler maksilla orta hat bolgesinde olusan siirniimerer
diglerin en bilyiik oranini olusturan dis benzeri yapilardir..
Birgok sendromla iligkili olabildigi gibi saglikli bireylerde
de ortaya cikabilmektedir. Gomiili veya siirmis sekilde,
vertikal, horizontal ya da inverted pozisyonda olabilirler.
Komsu dislerde kok rezorpsiyonu, ¢aprasiklik, diastema, kist
olusumu gibi birgok komplikasyona sebep olabilirken hayat
boyu asemptomatik ve fark edilmeden de kalabilirler. Gomiilii
mesiodensler bir komplikasyona sebep oluyorsa cekilmeleri
gerekmektedir. Diger yonden semptomsuz mesiodenslerin
gereksiz ¢ekimlerinden ise operasyon sirasinda komsu disler
ve anatomik yapilarda olusabilecek zararlar diisiiniilerek
kaginilmalidir. Rutin dental pratikte iki boyutlu goriintiileme
yontemleri tercih edildigi i¢in mesiodensler her zaman
teshis edilemeyebilirler. Giiniimiizde CBCT gibi 3 boyutlu
gortintiileme teknikleri sayesinde detayli morfolojileri,
konumlari, anatomik olusumlarla iliskileri ve herhangi bir
patoloji olusturup olusturmadiklari gibi faktorler net olarak
tespit edilebilmektedir. Boylece cerrahi miidahale yapilip
yapilmayacagina kar-zarar dengesi acisindan daha kolay
karar verilebilir.. Bu olgu sunumunda literatiirde oldukga
az sayida rapor edilmis olan ve 61 yagindaki bayan hastada
CBCT sayesinde tespit edilebilmis ¢ift inverted mesiodens
vakasi rapor edilmektedir.

Anahtar Kelimeler: Mesiodens, Inverted disler, Siirniimere
disler, Konik 1sinli bilgisayarli tomografi
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INTRODUCTION

Supernumerary teeth are a relatively common
odontogenesis anomaly, which usually
represents excess tooth formation.! They may
be single or more than one, one-sided or double-
sided, erupted or unerupted and may be seen
in maxilla and mandible.? Mesiodens teeth,
which is considered to be the most common
type of supernumerary teeth in the literature,
refer to an excessive number of teeth in the
maxillary midline, mostly unerupted between
maxillary incisors.>? Mesiodenses may be
related to various craniofacial disorders/
syndromes such as cleft lip, cleft palate
and cleidocranial dysostosis and less often
Gardner syndrome or chondroectodermal
dysplasia. However, they may be encountered
on healthy individuals, as well. Mesiodenses
may be unerupted or erupted. They may
remain stable without any clinical symptoms.
Besides, they may cause complications such
as; non-eruption or late eruption of adjacent
teeth, crowding, ectopic eruption, diastema,
eruption into nasal cavity, bone defects due
to odontogenic cyst formation, pain, swelling
and root resorption on adjacent teeth.*’

Unerupted mesiodenses may be detected with
commonly used conventional radiographic
methods such as orthopantomography, occlusal
and periapical radiographies. Nevertheless, in
some cases, they may not be detected when
2D radiographies do not provide clear display
in maxillary midline.>® In order to overcome
the restrictions of conventional radiographic
methods, cone beam computed tomography
(CBCT), which provides more detailed and
correct evaluations, may be used. Moreover,
by means of CBCT these structures can be
detected more often.*’*#

In this case report, two asymptomatic inverted
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mesiodenses which perforate the base of the
nasal cavity in a 61 year-old female patient are
presented. According to our knowledge, since
the case of two invert positioned mesiodenses
on a single patient has only been reported
twice®!? until now, our case may be accepted
as an extremely rare one.

CASE REPORT

61 year-old female patient was referred to our
faculty because of unidentified radiopaque
areas located in the maxillary midline region
detected on the radiographic examination

(Fig.1).

| ™
TN
4

Figure 1. Orthopantomography of the patient
showing radiopaque formations in the
maxillary midline

The patient was systemically healthy. She had
no clinical complaint and also no finding by
inspection and palpation in the related region.
Only the abrasions on maxillary right central
incisor and canine, caused by the removable
denture was found. The patient stated that she
had no missing tooth in her denture, her teeth
had been extracted due to the periodontal
problems and tooth decays. However during
her youth there had been crowding causing
aesthetic problems particularly on anterior
maxilla.

CBCT imaging (3D Accuitomo 170, J. Morita,
Kyoto, Japan) using 250 pm voxel size with
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140x100 cm field of view (FOV), 90 kV,
SmA and 30.8 sec. was performed in order to
evaluate the region more detailed because it
was not possible to diagnose the radiopaque
formations on conventional radiographs. On
CBCT, two microdontic inverted mesiodenses,
one in the palatine of the right incisor, the
other in the palatinal section of the missing left
incisor, were found. Perforation of the nasal
cavity base was the only pathology detected
by CBCT, no root resorption was observed
for the present right central incisor tooth. Also
mesiodenses were not in contact with the teeth
and were not related to the nasopalatinal canal
(Figure 2, 3).

Figure 2. Sagittal CBCT sections of the
patient A: Right mesiodens B: Left mesiodens
perforating the base of nasal cavity.
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Figure 3. Three dimensional reconstruction of
CBCT images

Duetotheasymptomatic course of mesiodenses
though perforating the nasal cavity base and
the possibility of damaging the anatomic
structures during the operation, not restricting
new removable denture application and age of
the patient, it was decided to follow the patient
annually. After the prosthetic rehabilitation of
the patient, she has been followed up over 2
years without complaint both clinically and
radiologically.

DISCUSSION

Mesiodenses are the most common form
among supernumerary teeth. According to
Mossaz et al.> mesiodenses form the 48.52%
of supernumerary teeth. This finding is also
supported by Fernandez Montenegro et al.
and Ferres-Padro et al.'? as 46.9% and 53.16%
respectively.

Mesiodenses are observed rarely in
mandibula and in primary dentition, more
often in maxilla and in permanent dentition
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and in general population as 0.15- 1.9 % at
higher ratio in men."”* They may be vertical,
horizontal and inverted. The frequency of
inverted mesiodenses forms approximately
9-67% of all cases.'*" In current literature,
more than 278 single inverted mesiodenses
have been reported until now.” In literature
most mesiodenses are in palatinal position;
yet, there are few cases which contact cortical
bone of nasal base and walls of nasopalatinal
canal*® Only 25% of the mesiodenses erupt
in oral cavity spontaneously. Generally, they
remain unerupted and asymptomatic and
they are detected during routine radiographic
examination.'® According to Nazif et al.'” 6%
of them are located in labial position, 80% of
them are located in palatal region and 14% of
them are located between the roots of central
incisors. Mossaz et al.’ reported that %20.5
of the mesiodenses contacted cortical bone of
nasal base, 49% of them contacted nasopalatine
canal. They split the ones which contact
nasopalatine canal into three subcategories
and 38.8% of them in an external contact with
the canal, 8.2% of them perforate the canal
and 2% of them located inside of the canal.
In our case, both mesiodenses are in inverted
position, unerupted in the palatinal section of
the both central incisors and perforating nasal
base.

Mesiodenses commonly present a rudimentary
morphology that has a cone-shaped crown,
smaller than adjacent teeth. Additionally,
there are some cases that they imitate a natural
tooth shape. Root generally forms completely
and may be curved or globular.”!''>!¥ In our
case, mesiodenses were microdontic but they
had a complete root development.

Two dimensional imaging methods such

as orthopantomography can be performed
in the diagnosis of mesiodense. However,
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orthopantomography is  disadvantageous
because the structures outside of the focus
particularly in anterior section, may be
superimposed by other anatomic structures.
Therefore it will be impossible to display
the anterior region in detail. Also occlusal
radiographies may be used in order to evaluate
the relationship of mesiodense with adjacent
teeth and anatomic structures and determine
the exact location. However this imaging
method may not be helpful in the base of nasal
cavity. Nowadays, with the improvement of
three dimensional imaging techniques, it is
now possible to evaluate these structures more
detailed using CBCT.>¢*

The most common complications caused by
mesiodensesarethelate eruptionandrotation of
maxillary permanent teeth whereas crowding,
diastema, root dilatation of permanent teeth,
cyst formation and eruption into nasal cavity
are the more rare ones.'” In the cases with such
complications, an comprehenesive clinical and
radiological evaluation is necessary in order
to make a correct diagnosis. If mesiodenses
cause any pathology, they should be extracted.
Besides, if mesiodenses remain stable without
symptoms and do not affect adjacent teeth
or anatomic structures, they can be followed
up periodically. Using CBCT helps the
clinician to evaluate pathological changes or
the relationship of mesiodense with anatomic
structures so clinician may determine whether
to follow-up or extract the mesiodense.* ¢ 14
In our case, mesiodenses were asymptomatic
and found as an incidental finding in the
routine radiographic examination. The type
of treatment was decided by evaluating
CBCT images according to the profit and loss
balance.

In this case report, one patient with two
inverted mesiodenses which is rare in
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literature, the diagnosis of these structures
using CBCT and the significance of CBCT
in detailed investigation and planning the
treatment process are emphasized.
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ABSTRACT

Needle breakage is an uncommon complication during dental
anesthesia. It generally occurs in inferior alveolar nerve
block; however rare cases during maxillary injections have
also been reported. There are different causative factors
for needle breakage most of which can be preventable.
Advanced radiological techniques are helpful to detect the
exact localization of the broken fragment. Surgical removal
of the needle is recommended since the broken piece may
move deeper through the tissues. Here we report a case of
a broken needle during maxillary dental anesthesia as well
as radiological features and surgical treatment. Furthermore,
we aimed to review the current literature regarding needle
breakage during dental anesthesia.

Keywords: Broken needle, Dental anesthesia, Treatment,
CBCT
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OZET

Igne kirilmasi dental anestezi sirasinda nadir goriilen bir
komplikasyondur. Daha ¢ok Nervus alveolaris inferior
blokaji sirasinda olugur, ancak maksiller enjeksiyonlar
sirasinda goriilen az sayida olgu bildirimleri de mevcuttur.
Igne kirilmas1 dnlenebilir pek gok farkli nedenlerle olusabilir.
fleri radyolojik teknikler kirilan igne parcasmm yerinin
kesin olarak belirlenmesinde faydalidir. Kirilan parganin
yumusak dokular iginde hareket etmesi nedeniyle cerrahi
olarak ¢ikartilmast oOnerilmektedir. Bu olguda maksiller
dental anestezi sirasinda kirtlan igne parcasinin radyografik
ozellikleri ve cerrahi olarak ¢ikartilmasi sunulmustur. Bunun
yant sira, dental anestezi sirasinda igne kirtlmasina yonelik
literatiir derlemesi amaglanmaktadir.

Anahtar Kelimeler: Kirik igne, Dental anestezi, Tedavi,
CBCT
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Needle Breakage During Dental Anesthesia in the Maxilla: Report of a Case and Literature Review

INTRODUCTION

Despite the development of disposable
anesthetic needles, there are still rare cases
of needle breakage during dental anesthesia.'
In majority of cases needle breakage was
usually seen during the blockage of Inferior
Alveolar Nerve (IAN). Augello et al. reported
in a retrospective study that 70% of all dental
needle breakages occurred during IAN
anesthesia.” Repeated use of the same injector,
sudden movement of the patient during
injection, improper anesthesia technique or
improper size of needles (thicker and longer
needles) are the most encountered reasons of
this undesirable situation."” Kronman et al.
argued that a needle has to penetrate about
21 mm deep into the soft tissue to reach the
mandibular foramen for a successful blockage
of TAN.® Needle breakage can also occur
during local infiltration anesthesia aside from
other regional anesthesia techniques.’

Treatment of a broken needle located inside
the tissues is a challenging concept. Trying to
take of a broken needle conversely can cause
its moving into the deeper areas or may cause
injuries of surrounding tissues.! Malamed has
recommended leaving the broken fragment
as long as the patient is asymptomatic.®
Although there is no consensus on optimal
treatment when the patient is asymptomatic,
it is agreed that removal of a broken needle is
essential even if the patient has no symptoms.'
The treatment choice is either removal of the
fragment or follow-up of the patient. The first
and the most important stage is determining
the localization of the needle fragment
properly.”!® Conventional radiographs with or
without metal markers, computed tomography
(CT), cone beam computed tomography
(CBCT) and c-arm fluoroscopy are the main
imaging techniques. The most recommended
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treatment for a broken needle in the oral
region is removal of the fragment surgically
under general anesthesia, although there is
still a lack of consensus.

Here we aimed to present a case of needle
breakage during local anesthesia in the
maxilla and to review the present cases in the
literature. In order to review the literature,
articles published in English were searched
in PubMed (https://www.ncbi.nlm.nih.gov)
by using key words; broken needle, dental
anesthesia, treatment, and CBCT. Only case
reports and review articles and those published
in English were taken into consideration.

CASE REPORT

A 45 year-old-female patient was referred to our
clinic by her dentist with a complaint of broken
needle fragment during maxillary anesthesia
performed in order to fill the left first molar tooth
a few days previously. The patient did not suffer
from pain or swelling, but she has restricted
mouth opening. Panoramic radiography revealed
a broken needle fragment located through the
retromaxillary region (Fig. 1).

Figure 1: Panoramic view of the broken
segment

To determine the exact localization, cone
beam computed tomography (CBCT) was
taken, which revealed broken needle fragment
in the soft tissues of neighboring left maxillary
tuberosity (Fig. 2, 3).



Figure 2: CBCT view of the broken segment

Figure 3: 3D reconstruction of the CBCT
sections
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A vertical incision in the tuber region
was performed and partial thickness flap
was raised under local anesthesia. Blunt
dissection was carried out preciously through
the retromaxillary region in order to avoid
migration of the broken fragment. It was
observed within the Bichat’s fat pad. After
removal of the needle incision was closed with
a resorbable suture (Fig. 4). Postoperative
course was uneventful.

Figure 4: Removed broken needle
DISCUSSION

Needle breakage during dental anesthesia
is still being an important problem. Despite
the development of new dental materials,
needle breakage is almost seen in the same
percentage compared to past.! Metal syringes
were the oldest version of the syringes until
the introduction of stainless steel needles by
Malamed in dental anesthesia.'” The newest
computer controlled local anesthesia devices
(C-CLAD) which are the end point in dental
anesthesia have become more popular so
far'lo,ll

Augelloetal. examined atotal of26 casereports
that consisted of 64 cases of needle breakage
during dental anesthesia between years 1966-
2010. They reported that, 70% of the cases had
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occurred during inferior alveolar nerve (IAN)
block and all of the broken needles located
in the pterygomandibular space. In addition,
most of needles were in 30G diameter, which
is considered as thin.”? Catelani et al. also
claimed that the needle breakage mostly
occurred during IAN block and the fragments
located in the pterygomandibular space."

In the literature, there has been no reported
material defect or factory error as a causative
factor for needle breakage; however; most of
the broken needles have been reported to have
a size of 30G.?

When such a complication occurs,
localization of the broken fragment is the
first step of treatment."" It can be helpful to
mark the oral mucosa (by a marking pen)
where needle penetrated.” It is advisable to
refer the patients to an oral and maxillofacial
surgeon immediately.'> Thorough imaging is
absolutely necessary to localize the fragment.
CT and fluoroscopy are considered the most
popular and current imaging methods."
Neuronavigation techniques in order to find
foreign bodies in oral region can be a proper
option." This system has been used to locate a
broken dental needle in the pterygomandibular
space during local anesthesia. Brucelli
and Bacci tried to use a c-arm fluoroscope
for the same purpose and declared it as
successful.!*!> Stein reported that using 3-D
Navigation systems together with CBCT was
another possible option. They used a custom-
made interocclusal splint for stabilizing the
position of the mandible to prevent migration
of the needle.” Gerbino et. al. also used this
combination to remove a broken dental
needle. However, reference tools which are
being used in this image guided systems
mainly were designed for stable tissues;
hence, they cannot duplicate the movements of
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dynamic organs perfectly, such as mandible.'®
To overcome this problem, stabilizing the
mandibular position by an interocclusal splint
with neuronavigation has been advised.'”"”

Using reference needles or metals is another
simplifying way in imaging. Rifkind et.
al. advised using 2 reference needles in
combination with fluoroscopy inacasereport.?
Some authors suggest to use metal detectors
or magnets in combination with radiographs
as reference tools.?'* If a plain radiograph is
used, at least two reference needles in different
lengths have been advised.'**** Besides, it
has been suggested that radiographs should
be taken in open-mouth position in order to
prevent shift of reference tools.* In addition
to these reference tools, adhesive markers can
also be used.” Furthermore, intraoperative
ultrasound is recommended to localize a
broken dental needle.?’

It is still challenging to decide the best option
for a broken needle in oral tissues; removing
or keeping it as long as it’s asymptomatic.
Rifkind et al. drew attention to the risk of
migration of broken fragment when trying to
removeit. Ifitis happens, there would be aneed
for a second surgery.” Migration of a broken
needle to cervical spaces has been thought
as the most dangerous complication during
surgery.”*® If the tip of a broken fragment
is not visible, patient should be immediately
directed to an oral and maxillofacial surgeon
in order to prevent any possible migration. 1
Thompson et al. argued that removing a
broken dental needle is the best choice in
treatment.*® General opinion about this debate
is to try to remove the broken fragment,***
on the contrary, there is another opinion that
claims, to keep the broken fragment in situ
as long as it is asymptomatic.*?' Frases and
Moodie reported that they were reluctant to



remove the broken needle because of the risk
of pushing it into deeper tissues and injure
any vital/important structures.”” For this
reason, they supported to observe it in situ
as long as it is asymptomatic. Although it is
believed that there is a risk for injury of vital
tissues by migration of the needle, there is no
report showing any serious/life threatening
conditions due to broken needle. However,
there are some cases that showed a broken
needle could migrate into pharyngeal spaces
and caused dysphagia“®>2%* One important
indication for removing a broken needle is
the patient’s psychology.* Patients keep being
irritated as long as they live with a broken
needle inside their body. As a result, there
is an agreement on removing the broken
needle under general or local anesthesia by
a specialist/oral and maxillofacial surgeon
at early stages.”” We preferred to remove
the broken needle in our patient to prevent
its further movement. If there is a swelling
or trismus that prevents mouth opening,
operation should be delayed until symptoms
subside.’ Trying to remove it under local
anesthesia is not recommended, because of
the muscle movements and the risk of further
migration.’'*? In our case we removed the
needle under local anesthesia since it did not
migrate in to deeper tissues.

Complications associated with surgical
removing of a broken needle, are challenging.
Most usual complications are mild truisms
and dysphagia. However, there are some
uncommon cases that reported facial paralysis
after surgical removal of a dental needle.’
Because the unchanging rate of cases from
past to the present, many authors gave some
advises which should be followed by all
clinicians when performing dental anesthesia.
Kronman et al. showed that the most proper
length for penetration is 21mm in a study in
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cadavers.” Philbert et al. claimed that the
needle penetrates into tissue approximately 25
mm to reach the medial aspect of mandibular
ramus and lingula. They recommended to
avoid using short needles in IAN block to
prevent breakage especially in adults.’” In
addition, Brownbill et al. signed that 16 mm
deepness in penetration is enough for an
adequate IAN block in children, therefore,
opposite to adults, using short needles in AN
block in children is proper. *

Malamed showed that the breakage of a
dental needle is mainly associated with the
length and diameter. It was suggested that
selection of proper needle should be made
according to type of anesthesia. Using short
needles should be avoided for IAN block in
adults.8 Besides, 30G needles are not to be
used in both children and in adults in IAN
block. One should not bend dental needles
before penetration into soft tissues nor should
penetrate it to its hub, where this is the weakest
point of the needle and it can totally disappear
inside the tissue.® We cannot comment on
how needle was broken in our patient as this
happened at somewhere else. Paying special
attention to anxious patients is also critical
to prevent them from sudden movement of
their head. The access angle of dental injector
is another important factor to prevent any
needle breakage. If it is needed to change the
angulation during injection, it is better to take
the needle off the tissue.’
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ABSTRACT

This paper discusses the clinical complications of NaOCI
solutions such as its extrusion through the root apex during
canal irrigation and allergic reactions that may happen during
the root canal treatments. In addition, a case of NaOCl
extrusion that occurred during the treatment of a maxillary
was presented left canine. During the treatment under local
anesthesia, the patient reported a slight to moderate acute
pain and burning around the tooth. The root canal was
irrigated with copius sterile saline and the treatment was
completed after cessation of the pain. The patient reported
pain, swelling and paresthesia around the tooth following
the treatment. The signs of chemical inflammation resolved
in a week, but the paresthesia disappeared after 3 months.
The extrusion of NaOCI into the periapical area may cause
serious complications, such as acute severe pain, swelling
and paresthesia. The dentists must apply the precautions of
NaOCl irrigation during the root canal treatment and manage
the treatment of this clinical complication.

Keywords: Sodium hypochlorite, irrigation solution, apical
extrusion, root canal treatment
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OZET

Bu makalede, NaOCl’in endodontik kullanimima baglh
olarak gelisen, alerji ve kok ucundan periapikal dokulara
tagtiginda  olugan  komplikasyonlar degerlendirilmistir.
Makalede ayrica bir olguda gelisen NaOCl taskinlig1 olgusu
ve tedavisi sunulmustur. Hastanin sol iist kanin diginde eksik
yapilmis kanal tedavisi ve periapikal lezyon varligi saptanmig
ve kanal tedavisinin tekrarlanmasina karar verilmistir.
Anestezi altinda %5,25°lik NaOCl ile irrigasyon yapilirken,
hasta yanma tarzinda bir agr1 belirtmistir, kanal bol miktarda
steril salin sollisyonu ile yikanmig ve kanal tedavisi ayni
seansta tamamlanmistir. Hastada tedavi sonrasinda sislik ve
parastezi geligmistir. Olusan siglik 1 hafta sonra parestezi
ise 3 ay sonra diizelmistir. NaOCl’in periapikal dokulara
tasmast ile ciddi komplikasyonlar olusabilmektedir. Uygun
tedaviyle iltihaba bagli sislik, ekimoz gibi komplikasyonlar
kisa siirede iyilesebilir fakat parestezinin ¢oziilmesi uzun
siire alabilmektedir. Dis hekimleri NaOCl kullanirken
komplikasyonlarin gelismemesi i¢in ¢ok dikkatli olmali ve
gerekli donlemleri almalidir.

Anahtar Kelimeler: Sodyum hipoklorit, apikal taskinlik,
irrigasyon soliisyonu, kanal tedavisi
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Endodontik Sodyum Hipoklorit Komplikasyonlarinin Degerlendirilmesi ve Bir Olgu Bildirisi

GIRIS

Sodyum hipoklorit (NaOCI) antibakteriyel
ajan olarak ilk defa 1843 yilinda, hastalar
arasinda  capraz  enfeksiyon  gecisini
onlemek amaciyla el yikama soliisyonu
olarak  kullanilmistirl.  %1’lik  sodyum
hipoklorit yaralarin dezenfeksiyonu igin'.
Diinya Savasinda sodyum bikarbonat ile
tamponlanarak uygulanmistir’. Endodontide
irrigasyon soliisyonu olarak 1920 yilinda
kullanilmaya baslanmistir'.

Endodontide irrigasyon soliisyonu olarak
kullanilan ~ sodyum  hipokloritin  giiglii
antimikrobiyal etkisi ve doku ¢oziicii 6zelligi
vardir.Ayrica,kdkkanalsistemininbosluklarina
ulagabilmesini saglayan diisiik bir viskoziteye
sahiptir, raf Omrii iyidir, ekonomiktir ve
kolay bulunabilen bir soliisyondur. Sodyum
hipoklorit dis pulpasinin amino asitleri ve
yag asitleriyle reaksiyona girer ve organik
dokunun likefaksiyonuna yol agar®. Endodonti
kliniginde %1 ile %6 arasinda olan farkli
konsantrasyonlarda  kullanilmaktadir>. 60
dereceye kadar 1sitildiginda bakterisit olmakta
ve doku ¢o6ziicii etkileri artmaktadir®,

Vital dokulara olan toksik etkileri ve metalleri
korozyona ugratma 6zellikleri ise endodontik
olarak Onemli dezavantajlaridir®. Ayrica,
agartic1 Ozelligi nedeniyle giysiler tlizerinde
zarar olusturabilmektedir. Endodontik tedavi
sirasinda gozlere kagmasi sonucunda, asiri
yanma,kaginma,sulanmavekizariklikmeydana
gelir. Lastik orti kullanilmadan ve yetersiz
aspirasyon ile yapilan tedaviler sirasinda oral
mukozada ve dilde tahris olusabilir. Yiizeyel
korneadaki epitel hiicrelerinin kaybi ile gézde
bulaniklik ve kornea renginde yamali bir
goriintii olabilir®’. Kanal tedavisi sirasinda
NaOCI buharlasmasi sonucunda nefes alma
zorlugu gelisebilir®. Sodyum hipokloritin
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tedavi sirasinda apikal foramenden c¢evre
dokulara tasmas1 endodontide karsilagilan en
onemli komplikasyonlar1 olusturabilir. Bu
olayin sonucunda yumusak doku, kemik ve
sinir dokularinda iltihap, nekroz, parestezi ve
anestezi komplikasyonlar1 ortaya ¢ikabilir®.

Bu makalenin amaci, sodyum hipokloritin
endodontik  kullanim:1  sirasinda  olusan
komplikasyonlari ve tedavilerinidegerlendirmek
ve bir hastanin iist cene kanin disinin endodontik
tedavisi sirasinda sodyum hipokloritin tagmast
sonucu infraorbital bdlgede olusan iltihap
ve parestezi komplikasyonlarinin tedavisini
sunmaktir.

Endodontik Tedavi Sirasinda Kazayla Etrafa
Sa¢ilma Sonucu Olusabilecek Komplikasyonlar

NaOCl’in kanal tedavisi sirasinda kazayla
damlamasi sonucunda, hastalarin giysilerine,
gbze, oral mukozaya ve cilde zarar verebilir.
Ayrica tedavi sirasinda sollisyonun yutulmasi
ve nefes borusuna kagmasi da nadir olusan
diger komplikasyonlardir.

Giysilere bulagtiginda, beyazlatici etkisi ile
kiyafetlerin renginde onarilamayan bir sekilde
beyazlamaya yol acar. G6ze damladig1r anda
hastanin goziinde hemen acil bir sekilde bol
miktarda su veya steril salin sollisyonu ile
gdziin irrigasyonu yapilmalidir ve ardindan
hasta acilen bir goz hastaliklar1 uzmanina
yonlendirilmelidir’. Oral mukozaya kanal
tedavisi sirasinda bulastiginda, soliisyonun
alkali yapis1 yag ve proteinlerle reaksiyona
girerek mukozada tahrise neden olur. Ozellikle
lokal anestezi yapildiktan sonra lastik ortiiden
sizmast hekim ve hasta tarafindan uzun bir
stire farkedilemeyebilir. Boyle durumlarda
mukozada tahrise bagli yara olusabilir.
Hastaya gargara, pomat lokal anestezik,
pomat genis spektrumlu antibiyotik, epitel
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rejenerasyonunu saglayan pomatlar verilebilir.
Cilt tizerine bulasmasi1 sonucunda, alkali
molekiil, dokunun protein ve yaglartyla temasi
sonucu ¢oziinebilen protein kompleksleri ve
sabun olusturur. Cilt bol su ile yikanir ve krem
uygulanir'®.

Sodyum  hipokloritin ~ ¢ok  miktarda
yutulmast durumunda hasta hemen acile
yonlendirilmelidir®. Tedavi sirasinda
sollisyonun nefes borusuna ka¢gmasina bagli
ciddi inhalasyon problemi ortaya c¢ikabilir.
Bu durumda hasta hizla hastaneye tasinmali
ve dekompresyon ve entiibasyon uygulamasi
yapilmalidir'-'2.

Sodyum Hipoklorit Alerjisi

Sodyum hipokloritin alerjik potansiyeli
ilk defa Sulzberger tarafindan 1940’da
tanimlanmistir’>. 1984 yilinda Cohen ve
Burns' sodyum hipoklorite bagli alerjik
reaksiyonlart tarif etmislerdir. Caligkan ve
ark."” kadm hastada gelisen; 0.5 ml %1’lik
sodyum hipokloritin uygulanmasina bagli,
ani baslayan agri, sisme, nefes darligi ve
hipotansiyon ile karakterize olan bir alerji
olgusu bildirmislerdir. Hasta acilen hastaneye
yonlendirilmis ve yogun bakim {initesinde
intravendz  steroid ve  antihistaminik
uygulanmistir. Hastaya taburcu edildikten
2 hafta sonra yapilan alerjik deri testinde
sodyum hipoklorite kars1 yiiksek hassasiyet
tespit edilmistir. Kaufman ve Keila'®
sodyum hipoklorite karsi alerji olasilig1 olan
hastalarda, alerji testinin tedaviden Once
yapilmasini tavsiye etmislerdir. Sodyum
hipoklorit alerjisi nadir olarak goriinsede,
klinisyenler tarafindan alerjinin ve olas1
anaflaksinin belirtilerinin taninmasi énemlidir.
Alerji ve anafilaksi belirtiler arasinda, iirtiker,
0dem, nefes sikliginin artmasi, bronkospazm
(wheezing sesi) ve hipotansiyon vardir.
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Alerji veya anafilaksi olgularinda ilk yardim
prosediiriiniin  ardindan acilen hastaneye
yonlendirilmelidir®.

Kok Kanalindan Hipoklorit Tasmasina
Bagh Olarak Gelisen Komplikasyonlar

a) Kimyasal Yanik ve Doku Nekrozu
Sodyum  hipoklorit kok kanallarindan
periapikal dokulara tasirildiginda, kimyasal
tahrigse bagli lokalize veya yaygm doku
nekrozu gelisir. Periapikal dokularda ve
etrafindaki kemik ve yumusak dokularda akut
ilthihap gelisir. Intra oral dokularda ve ekstra
oral olarak da ciltte ve cilt altinda hizl1 gelisen
bir doku sismesi gozlenir. Sisme ddematdz,
hemorajik veya ikisi birden olabilir'” ve
cevre bolgelere yayilir'". Ani baglayan agri
doku hasarinin ayirict bir tanisidir ve hemen
baslayabildigi gibi dakikalar hatta saatler
sonra bile baslayabilir®®. Maksillar siniis
olaya dahil olursa akut siniizit gelisebilir?'.
Taskinliga bagli olarak dokularda bagslayan
kanama, c¢evresel mukoza dokusunda ve
yliz cilt dokusunda morarma ve hematom
olusumu ile sonuglanabilir'’??, Disin g¢evre
dokularinda kimyasal yamiga bagli olarak
nekrotik iilserasyon olusabilir®. Bu reaksiyon
hizla olusabildigi gibi ge¢ de olusabilir'*.
Bu  belirtiler gelistiginde hasta acilen
maksillofasiyal birimi olan en yakin hastaneye
yonlendirilmelidir ve intravendz steroid ve
antibiyotik  baslanmalidir’?’.  Antibiyotik
kullanim1 nekrotik dokularda gelisebilecek
enfeksiyon riskinden dolay1 gereklidir. Tasan
soliisyonun miktarinin fazla oldugu olgularda,
cerrahi drenaj veya ilgili bolgenin kiiretaji
olgunun 6zelliklerine gore degismekle birlikte
gerekebilir’?2!,

b) Norolojik Komplikasyonlar

Sodyum hipokloritin  kok kanallarindan
kazayla tasmasina bagli olarak, trigeminal
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sinirin mental, inferior alveolar, veya
infraorbital etkilenmesi sonucu parastezi veya
anestezi olugabilir''***, Duyunun normal hale
gelmesi aylar siirebilir''*. Fasiyal sinir hasari
ilk kez Witton ve ark.?® tarafindan 2005 yilinda
tanimlanmistir. Olguda, fasiyal sinirin bukkal
dallar1 etkilenmistir, hastada nazolabiyal
olukta ve dudak kosesinde his kayb1 olmus ve
aylar sonra duyu normale donmiistiir®.

Sodyum Hipoklorit Komplikasyonlarini
Azaltmak I¢in Ne Yapilmah?

Endodontik tedaviesnasindasodyumhipoklorite
kullanimina bagli komplikasyonlari dnlemek
icin aliabilecek 6nlemler sunlardir:*>-2%

* Hastanin kiyafetlerini korumak ig¢in sivi
gecirmeyen hasta onliigii kullanimi

* Hem hasta hem de hekim ve hekim
yardimcisinin koruyucu gozliik takmasi

* Dis izolasyonu ig¢in tedavi esnasinda
sizdirmaz lastik Ortii uygulamast ve
yiiksek hacimli aspirasyon

» Kok kanal irrigasyonu i¢in ucu kapali ve
yan ylizeylerden delikli (side-vented) ve
kilitli (luer-lok) ignelerin tercih edilmesi

« lrrigasyon ignesinin boyu, c¢alisma
boyundan 2-3 mm kisa olacak sekilde
lastik rondel ile sabitlenerek c¢aligma
yapilmasi

+ Igneninkokkanahicerisindesikismasindan
kacinilmal1 ve kanal igerisinde gevsek bir
sekilde konumlanmali

* Soliisyonun apikal bolgeden tasmasinin

Oonlenmesi i¢in, irrigasyon yaparken
enjektdre hafif bir kuvvet uygulanmalidir.
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Bunun i¢in  enjektdriin  pistonuna
bastirirken, basparmak yerine isaret
parmag kullanilabilir.

* Eger agik apeksli immatiir bir dise kanal
tedavisi yapiliyorsa, olusabilecek herhangi
bir sodyum hipoklorit komplikasyonundan
kaginmak i¢in son yikama ajani olarak
sodyum hipokloritten sonra mutlaka salin
ile yikanmalidir.

Sodyum Hipoklorit  Komplikasyonu
Olustugunda Ne Yapilmah?*

a) Goz yaralanmasi,
* Bol miktarda salin ile kibarca irrigasyon
yapilmali

* Eger salin bulunamiyorsa goz musluk
suyuyla bolca yikanmali

+ Daha sonra hasta goz
yonlendirilmelidir.

uzmanina

b) Cilt Yaralanmasi,

* Yaralanan cilt bolgesi direkt olarak bol
miktarda steril salin ile veya musluk
suyuyla yikanmalidir. Hastaya cilt kremi
tavsiye edilmeli.

¢) Oral Mukoza Yaralanmasi,
* Bol suyla gargara yapilmali

* Gerek oldugu diisiiniiliirse analjezik ilag
verilebilir

* Gorlinen bir yaralanma ise sekonder
enfeksiyon riskini 6nlemek i¢in antibiyotik
yazilmalidir

*  Sodyum hipoklorit
inhale edilirse hasta

yutulursa  veya
hemen acile
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yonlendirilmelidir.

Sodyum Hipokloritin Kok Kanalinda Tasmasi

Halinde Yapilmasi Onerilen Uygulamalar®?

» Tedavi sirasinda, hipoklorit tagmasina
bagli olusan akut agr1 olugmus ise,
kok kanali hemen c¢ok bol miktarda
steril salin ile yikanmalidir. Eger
agr1 dinmiyorsa, agriyr azaltmak i¢in
lokal anestezi uygulanir. Sadece pulpa
odasina kalsiyum hidroksit konur ve dis
gecici olarak kapatilir. Antibiyotik (5-7
giin; 250mg 4x1 Amoksisilin, 1g, 2x1
Amoksisilintklavulanik asit) ve agri
kesici (NSAID) regete edilir.

+ Hastaya lokal anestezi altinda islem
yapilmigsa sodyum hipokloritin tedavi
sirasinda tagmasina bagli ani agr1 hissi gok
hafifolabilir veya hi¢ olmayabilir. Tagmaya
bagli sisme hasta klinikten ayrildiktan
sonra genellikle ayn1 giin gelisir. Boyle
olgularda eger kanal dolgusu bitirilmemis
ise hasta klinige ¢agrilir, kanal agilir steril
salin ile yikanir ve apeksten tasirmadan
sadece pulpa odasina kalsiyum hidroksit
konarak dis gegici dolgu ile kapatilir. Eger
hastanin agris1 ¢ok ise sislik géz Oniine
alinarak anestezi yapilabilir. Antibiyotik
ve analjezik verilir. Cok miktarda bir
tagsma s0z konusu ise, cerrahi drenaj i¢in
hasta maksillofasiyal cerrahi boliimiine
yonlendirilebilir.

» Eger kanal dolgusu tamamlanmis ise ve
komplikasyon hasta klinikten ayrildiktan
sonra olugsmus ise kanal dolgusunun
sokiilme islemi dolgunun kanal digina
kagmasi ve islemin uzun siirme ihtimali
ve hastanin genel durumu nedeniyle
genellikle yapilmaz. Hastaya antibiyotik
ve analjezik verilir ve lokal anestezi
yapilabilir.
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* Doku sismesini O6nlemek i¢in ilk 24
saat soguk kompresyon uygulanabilir.
Daha sonrasinda dokunun kanlanmasini
desteklemek amaciyla, sicak su torbasi
uygulamasi 6nerilmelidir.

* Yikama swrasinda olusan hipoklorit
tagmalart ani gelisen agr1 nedeniyle
genellikle az miktarda soliisyonun dokuya
kagmasi ile olusmaktadir. Dokulara
asir1 miktarlarda soliisyon kagmasindan
siiphelenilen  olgularda olusan ani
reaksiyonlarda cerrahi insizyon ile drenaj
saglanir ve bdlge bol miktarda yikanir.

e Hasta kisa araliklarla kontrole
cagirilmalidir. Belirtiler gectikten sonra
kanal tedavisi tamamlanuir.

OLGU BIiLDIiRIMi

Istanbul Aydin Universitesi Dis Hekimligi
Fakiiltesi Endodonti klinigine sol maksiller
kanin disindeki sikayeti nedeni ile bagvuran
55 yasindaki bayan hastanin yapilan klinik
ve radyolojik muayenesinde eksik yapilmis
kanal tedavisi ve kronik periapikal lezyon
varlig1 saptanmistir. Hastada kanal tedavisinin
tekrarlanmasina karar verilmistir. Lokal
anestezi saglandiktan sonra kanal dolgusunun
sokiimiiniin ardindan %y5,25’lik NaOCl ile
yapilan irrigasyon islemi yapilirken hasta agr1
ve yanma hissetmistir. Hastanin agri1 duymasi
tizerine sodyum hipokloritin apeksten tagma
ihtimali g6z Oniine alinmistir. Anesteziden
dolay1, hastada ¢ok siddetli olmayan ve yanma
tarzinda bir agr1 belirmistir. Bol miktarda (20
ml) steril salin soliisyonu ile kanal yikanmistir.
Hastanin agr1 sikayetinin tamamen ortadan
kalktigin1 belirtmesi iizerine kanallar lateral
kondensasyon ile doldurularak, kanal tedavisi
ayni seansta bitirilmistir.
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Hasta tedaviden sonraki sabah telefonla
arayarak agri hissettifini ve yiizliniin sol
tarafinda sislik ve hissizlik olustugunu
bildirmistir. Hastaya antibiyotik (7 giin
Amoksisilintklavulanik asit 1g 2x1) ve
analjezik ila¢ recete edilmis ve kontrole
cagirilmigtir. Ancak hasta tedaviden 3 giin
sonra kontrole gelebilmistir. Hasta kontrole
geldiginde yapilan klinik muayenede sol
ist dudak ve sol alt gbz kapagma arasinda
kalan bolgede sislik ve hafif ekimoz ve
oldugu goriilmistiir. Hasta ayni bdlgede
parestezi bulgular1 tanimlamustir. Ilgili disin
muayenesinde diste perkiisyona hassasiyet
oldugu tespit edilmistir.

Hastaya 15 giin boyunca giinliik B vitamin
takviyesi verilmistir. Ilaclarin1 kullanmasini
takiben yapilan 1 hafta sonraki ikinci
kontrolinde  ise  hastanin  yliziindeki
sisligin ve agrinin tamamen ge¢mis oldugu
ekimozun ortadan kalktig1, ancak parestezini
devam ettigi goriilmiistiir. Hasta l.ay ve
2.ay kontrollerinde parestezinin siddetinin
azaldigin1 rapor etmistir. 3. ayda yapilan
kontrolde ise parestezinin tamamen ¢oziildiigii
hasta tarafindan bildirilmistir. Periapikal

kontrol filminde radyoliisent lezyonun
tyilestigi goriilmiistiir.

TARTISMA

Bu makalede endodontik  tedavideki

irrigasyon soliisyonlarindan olan NaOCl’in
kullaniminda karsilagilan komplikasyonlar
ve bu komplikasyonlarin ¢oziimiinde neler
yapilmas1 gerektigi ve olugmamasi ig¢in
alinmasi gereken dnlemler degerlendirilmistir.
Ayrica Istanbul Aydin Universitesi Dis
Hekimligi Fakiiltesi Endodonti kliniginde
tedavi edilen bir olgunun sunumu yapilmistir.
NaOCI komplikasyonlar1 tedavi edilirken 3
temel unsur goéz Oniinde bulundurulmalidir.
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Bunlar; yeterli klinik bilgi, NaOCl kazas1
yasandiginda olusan klinik isaretler ve
belirtiler ve olusan komplikasyonlarin
tedavisidir.

NaOCl tagkinliginin tedavisi konusunda farkli
goriisler bulunmaktadir. Belirtilerin biiyiik
cogunlugu en gec birka¢c hafta igerisinde
coziilmektedir. Kalict sekeller sinir lezyonlari
ve yara izi olusumudur. Etkilenen sinirler
daha c¢ok inferior alveolar sinir, infraorbital
sinir mental sinir ve fasiyal sinirdir. Sinir
hasari, parestezi seklinde ve ilgili sinirin
innerve etigi bolgede olusur. Endodontik
tedavi anestezi altinda yapilmis ise anestezi
etkisinin gegmesinden sonra etkilenen sinirin
muayenesi yapilmalidir.

NaOCl taskinliklarinda olusan belirtiler;
ani agri, kanama ve hizli olusan sisliktir.
NaOCl kazas1 meydana geldiginde dogru
teshis koyamamak veya tedavisini dogru
yapmamak iyilesmenin gecikmesine neden
olur. Bazi hekimler eger tiim belirtiler, baska
bir durumu degil de, NaOCI tagkinligini isaret
ediyorsa hastanin agris1 olsa da ayni seansta
kanal tedavisini yapmayi, hatta kanallar
doldurmayi tercih etmektedirler®'®*°, Kanal
tedavisinin 6nceden tek seansta bitirilmesinin
planlandig1 dislerde NaOCl tagkinligi olduysa
salin ile bol miktarda irrigasyonun ardindan
kanal tedavisi bitirilebilir. Sayet ¢ok seansta
bitirilmesi planlanmig olan bir diste NaOCl
kazas1 meydana geldiyse salin ile bol
irrigasyondan sonra apikalden tagirmayacak
sekilde  kanal igerisine  medikament
olarak Ca(OH)2 yerlestirilmelidir. Baz
makalelerde ise hastalarin kendini ¢ok koti
hissettigi durumlarda, diger hekimler ile acil
konsiiltasyon yapildig1 ve hastanin miisahade
altina alindig1 rapor edilmistir'®*°3!. Bu olguda
periapikal bolgeden NaOCI tagkinligi oldugu
fark edildigi anda hemen steril salin soliisyonu



Celalettin TOPBAS, Isil KAYA BUYUKBAYRAM, Tartk TOKER, Nilay BUDAK, Riistem Kemal SUBAY

ile bol miktarda (20ml) irrigasyon yapilmis
hastanin agrisinin gegmesinden sonra kanal
tedavisi bitirilmistir. Taskinligin miktarinin
cok kiiciik olmas1 (0,1ml) ve tagkinlik olduktan
sonra kanallardan kanama gelmemesi veya
herhangi bir iltihapsal s1vi akiginin olmamasi
nedeniyle tedavi ayni seansta bitirilmistir.
Hastanin 1 hafta sonraki kontroliinde sislik ve
agrinin gectigi ancak parestezinin devam ettigi
gozlenmistir. Hastadaki parestezi bulgusunun
ise 3.ay sonunda ¢0ziildiigii hasta tarafindan
bildirilmistir. NaOCl tagkinliginin direkt etkisi
olarak dis kaybi rapor edilmemistir, ancak
olabilir. Bdyle bir durumun olugmasi g¢ok
nadir olmakla birlikte hasta i¢in ¢ok ciddi bir
travmadir ve hasta-hekim iliskisini zedeler*?.

Sonu¢ olarak, sodyum hipokloritin kanal
yikama sirasinda kazayla kanal digina tagmasi
durumunda, akut agri, akut iltihap ve sislik,
yaygin ekimoz ve parestezi gibi klinik
komplikasyonlar olusabilmektedir. Bu gibi
istenmeyen belirtilerin hepsi uygun tedavi
ile geri donebilir ve iyilesme saglanabilir.
Fakat parestezinin iyilesmesi zaman alabilir.
Diger taraftan soliisyonun tagsmasiyla beraber
olusabilecek siddetli agr1 ve akut sislik
hastalar iizerinde 6nemli derecede olumsuz
psikoloji olusturmakta ve hekim ve hasta
arasindaki giiven iligkisini etkilemektedir.
Dighekimlerinin endodontik tedavi sirasinda
sodyum hipoklorit kullanimi sirasinda dikkatli
olmalar1 ve bdyle bir komplikasyona neden
olmamak i¢in gerekli uygulamalar1 yapmaya
0zen gostermeleri gerekir.
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REVIEW

MAKSILLOFASIYAL CERRAHIDE CAD/CAM

SISTEMLERININ KULLANIMI

Onur ADEMHAN', Can TUKEL?, Sercan KUCUKKURT®

ABSTRACT

The abbreviation “CAD/CAM” stands for Computer-Aided
Design and Computer-Aided Manufacturing. CAD/CAM
technology is among the most contemporary methods used
in both medicine and dentistry. These systems are already
widely used in the prosthetic dentistry for a long time and
have been widely used by oral and maxillofacial surgeons
in recent years. Along with the progress of technology, its
usage are expanding day by day. In maxillofacial surgery,
it is becoming increasingly possible to use CAD/CAM
systems from diagnosis to preoperative planning, to surgical
guidance to defect reconstruction. It has been reported that
the use of CAD/CAM systems not only increases the success
of operations but also shorten the operation time and make
complex operations simpler. Besides higher costs, one of
the biggest disadvantages, are increasingly getting cheaper
through rapid technological developments and makes these
systems more accessible. In this review, it is aimed to
investigate current usage areas of CAD/CAM systems in
maxillofacial surgery.

Keywords: Maxillofacial Surgery, Orthognathic Surgery,
Dental Implant Surgery, Surgical Guide, CAD / CAM
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OZET

“Computer-Aided Design and Computer-Aided
Manufacturing” (CAD/CAM), bilgisayar-destekli tasarim
ve bilgisayar-destekli iretim anlamma gelen terimlerden
olusmaktadir. CAD/CAM teknolojisi tip ve dis hekimligi
alaninda kullanilan en gilincel yontemler arasinda yer
almaktadirlar. Kullanimalanlarioldukga genigolanbusistemler,
dis hekimleri tarafindan protetik tedavi alaninda yaygin olarak
kullanilmakla beraber, son yillarda oral ve maksillofasiyal
cerrahlar tarafindan da yaygin olarak kullamlmaya
baglanmistir. Teknolojinin ilerlemesi ile birlikte kullanim
alanlar1 da her gegen giin genislemektedir. Maksillofasiyal
cerrahide teshisten, planlamaya cerrahi rehberden, tedaviye
varan bircok alanda hizla bu sistemden yararlanilmasi
giderek artmaktadir. Rapor edilen ¢aligmalarda CAD/CAM
sistemlerinden yararlanilmasinin iglem basarisini arttirdigi
gibi islem siiresini kisalttigi ve karmagsik operasyonlari daha
basit islemlere doniistiirebildigi bildirilmektedir. En biiyiik
dezavantajlarindan biri olarak kabul edilen yiiksek maliyetleri
ise teknolojide yasanan gelismeler sayesinde giderek daha
ulagilabilir seviyelere gelmektedir. Bu derlemede CAD/CAM
sistemlerinin maksillofasiyal cerrahi alaninda giincel kullanim
alanlarmin incelenmesi amaglanmaktadir.

Anahtar Kelimeler: Maksillofasiyal Cerrahi, Ortognatik
Cerrahi, Dental Implant Cerrahisi, Cerrahi Rehber, CAD/
CAM
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Maksillofasiyal Cerrahide CAD/CAM Sistemlerinin Kullanimi

GIRIS

Bilgisayarlarin  oral ve maksillofasiyal
cerrahide kullanimi giderek daha yaygin
ve etkin hale gelmektedir. Teshisten tedavi
planlamasina, ti¢ boyutlu (3D) goriintiilerin
etkin olarak degerlendirilebilmesine kadar
bircok asamada bilgisayar sistemlerinden
faydalanabilmek miimkiindiir. Giiniimiizde
bilgisayar sistemlerinin cerrahi branslarda,
model lizerinde planlama, cerrahi
operasyonun provasinin yapilmasi ve elde
edilen modellerin egitim amacl kullanilmasi
oldukga popiilerdir.'?

Ik zamanlarda yalmzca teshis i¢in kullanilan
3D goriintiileme sistemleri, CAD/CAM
sistemleri ile bunun 6tesine ge¢mis ve tedavi
planlamasinda hatta tedavi agamasinda da
kullanilir hale gelmistir. CAD/CAM sistemleri
ile model elde etmek, hastaya 6zel implantlar
olusturmak, kullanilan implanta ozel st
yap1 yaratmak ve kusursuza yakin ¢ene yiiz
protezleri yapabilmek miimkiindiir. Operasyon
bolgesinin birebir kopyasimin model olarak
olusturulmasi, tedavi planlamasinin islem
Oncesi detayli yapilabilmesi agisindan
cerrahlara bliyik kolaylik saglamaktadir.
Bu sistemler sayesinde yapilabilen cerrahi
rehberler  sayesinde  kemik  kesileri,
greftleme islemleri ve implant uygulamalari
operasyon Oncesi plana uygun sekilde
gerceklestirilebilmektedir. Boylelikle hastaya
en uygun tedaviyi yapabilmek, operasyon
sirasinda meydana gelebilecek muhtemel
riskleri en aza indirmek, operasyon Oncesi
planlamaya en yakin operasyonu yapabilmek
ve hastaya yapilacak islemler hakkinda daha
net bilgiler verebilmek miimkiin olmaktadir.>¢
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CAD/CAM SISTEMLERI iLE 3D KATI
MODEL ELDE EDILMESI

3D kati modeller, oral ve maksillofasiyal
cerrahide tani, tedavi planinin olusturulmasi
ve tedavi plani ile belirlenen hedeflere ne
kadar sadik kalindiginin belirlenmesi amaciyla
kullanilabilecek ve hekime dogru planlamada
yardimc1 olabilecek hata payr c¢ok aza
indirilmis olan gorsel araglardir. Kat1 modeller
anatomik yapilarin daha iyi anlasilmasi,
tedavi Oncesi ve sonrast simiilasyonlart ile
sorunun tam olarak tespit edilmesi, kisiye 6zel
implant ve distraktorler gibi materyallerin
hatasiz iiretimi gibi faydalarimin yaninda,
ameliyat siiresinin kisaltilmasi ve basarisinin
arttirilmast, hastanin iyilesmesinden
hastaneden erken ayrilmasini saglamak gibi
bir¢ok yararlar da saglamaktadir. Baslangicta
maliyeti artirdig1 diisiiniilse de bunun hatasiz
cerrahi, milkemmel estetik sonuglarla birlikte
degerlendirildiginde ihmal edilebilir diizeyde
oldugu diistiniilmelidir.'>"

D’Urso ve ark.® standart goriintiileme ile
uygulanan cerrahilere gore, model olusturarak
gerceklesen cerrahi operasyonlarin; Operasyon
planlamasini gelistirdigi, teshise karar vermede
daha faydali oldugu, ol¢limlerde hassasiyeti
artirdigi, hata paymi azalttifi, operasyon
stresini ~ kisalttigi ~ bununda  operasyon
masrafin1 dnemli dl¢lide azalttigini ve hastalar
tarafindan da faydalarinin kabul gordiigiini
bildirmiglerdir.

3D model iiretiminde gliniimiizde en yaygin
olarak “Fused deposition modeling” (FDM),
“Stereolithography” (SLA) ve “Selective Laser
Sintering” (SLS) yontemleri kullanilmaktadir.
3D goriintilerden 3D model elde etme bir
takim islemlerin sirasiyla yapilmasiyla
gerceklesmektedir:*!°



1. Hastaya ait verilerin elde edilmesi (BT,
Dental Voliimetrik Tomografi, Ultrason)

2. Bu verilerin CAD sistemine aktarilmasi

3. Ozel yazilmlar kullanilarak verilerin
dontstiirilmesi

4. Ozel yazilmlarla tasarrm olusturma,
anatomik olusumlarin rekonstriiksiyonu

5. Hazirlanan tasarimmm CAM  olarak
kullanilacak sisteme aktarilmasi

6. CAM ile tasarimin model olarak
uretilmesi.

3D modelleme gelismekte olan bir yontem
olmasina ragmen kisa siirede genis kullanim
alanlar1  bulmustur. Ozellikle ¢ene yiiz
bolgesini i¢ine alan kompleks cerrahi
operasyonlarin  Onceden planlanmasi ve
ongoriilmesine olanak saglamasi hekimlere
bu alanda yeni ufuklar agmaktadir. En biiyiik
dezavantaji olan model olusturma maliyeti,
modelin operasyona sagladigi katkilar goz
onlinde bulunduruldugunda hastaya olumlu
anlamda geri donebilmektedir.”

MAKSILLOFASIYAL CERRAHIDE
CAD-CAM KULLANIM ALANLARI>'""

« Implant cerrahisi

* Distraksiyon osteogenezi

* Ortognatik cerrahi

* Maksillofasiyal defektlerin tedavisi

* Cene yliz protezlerinin yapimi

* Maksillofasiyal bolgedeki patolojilerin
cerrahisi

* Temporomandibular rekonstriiksiyonu
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IMPLANT CERRAHISI

Maksillofasiyal cerrahlar bilgisayarli dental
tomografi gibi 3D goriintiileme sistemlerini
kullanilarak implantinenuygunyerlesimyerini
operasyondan once planlayabilmektedirler.
Uzaysal diizlemde yapilan bu planlamalarin
cerrahi uygulama sirasinda gerceklestirmek
cokta kolay degildir. Bunedenle planlamalarin
tam olarak operasyon sahasina aktarilabilmesi
icin cerrahi rehber sablonlarin kullanilmasina
ihtiya¢  duyulmustur.!”””” CAD/CAM hem
planlama hem de planlamaya uygun sablon
olusturmada etkin olarak kullanilan sistemdir.
Implant cerrahisi i¢in gerekli dl¢iimler, kemik
yapisinin  degerlendirilmesi, planlama ve
buna uygun cerrahi sablonlarin hazirlanmasi
bilgisayar yazilimlariyla miimkiindr.'*'¢17:1?

Cerrahi sablonlu bir cerrahi planlantyorsa
sirastyla;

1. Tarama protezi
vakalarda)

yapimi (tam dissiz

2. Protezle birlikte goriintiileme

3. Planlama ve
degerlendirilmesi

operasyon  bdlgesinin

4. Cerrahi rehber sablon yapimi asamalar
uygulanmalidir, 13171922

1. Tarama Protezi

Cerrahi sablon planlanan hastada tam dissizlik
ya da uzun digsiz sahalar mevcut ise 6ncelikle
tarama protezi hazirlamak gerekmektedir.
Hastadan BT alinmadan oOnce alt ve {ist
ceneden Olcii alinir. Planlama yapilan sahanin
durumuna uygun olarak radyopak disler
kullanilarak rehber protezler hazirlanir. ince
bir kaide seklindeki tarama protezi ¢enelere
yerlestirilir.'?17:19-22
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2. Protez ile Goriintiileme

Hasta protezler ile normal okliizyon
konumunda goriintiilenir. Tarama boyunca
hastanin hareket etmemesi ¢ok Onemlidir.
Meydana gelebilecek bir okliizyon kaymasi

planlamanin  hatali yapilmasina neden
olabilir.'*17-19-22

3. Planlama ve Degerlendirme

Tarama isleminden sonra hastanin
okliizyonuna  uygun  sekilde  implant

yerlestirilecek alanlar belirlenir. Bu asamada
hangi bolgelere implant yerlestirilecegi ve kag
implant kullanilacagi planlanir. Operasyon
sahasinda bulunan kritik anatomik olusumlara
olan mesafeler degerlendirilir. Alt ¢ene
icin ¢ogunlukla mandibular kanalin seyri
ile mental foramenin lokalizasyonu izlenir.
Ust ¢enede burun tabani, siniis komsulugu
degerlendirili. =~ 3D  goriintiilerde 2D
panoramik radyografilere gore {iistiin olarak
bukkolingual/palatinal yondeki mesafeler de
degerlendirilebilir. Boylelikle implantin var
olan kemikte 3D pozisyonu ayarlanabilir ve
kemik ogmentasyonu islemlerinin gerekip
gerekmeyecegi  O6n  goriilebilir.  Klinik
calismalarda iist cenede vertikal boyutun
yetersiz oldugu molar sahalarda siniis
yiikseltilmesi gibi ekstra cerrahi islemler
yapmadan cerrahi rehber sablon kullanilarak
implant i¢in yeterli kemik mesafesi, ag1 ve
giris noktas1 saptanarak belirlenip basarili
uygulamalar yapilmigti.  Boylelikle ek
maliyet ve zaman kaybinin 6niine gecebilmek
miimkiindiir.">!"1%-22

4. Sablon Yapim

CAD sisteminde hazirlanan planlama CAM
sistemine aktarilarak birebir uyumlu olarak
cerrahi rehber sablon iiretilmektedir. Uretimde
daha ¢ok SLA cihaz1 kullanilir ve bu cihazla
cok kisa siirede iiretim yapmak miimkiindiir.
Sablon hazirlanmasi sathasinda ne tiir sablon
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kullanilacagina karar vermek gerekir. Destek
aldig1 dokulara gore sablon tipleri dis destekli,
mukoza destekli ve kemik destekli olarak ii¢
tipe ayrilir.!”-1-2!

Dis Destekli Sablon: Hastanin agzinda kismi
dissizlik veya tek dis eksikligi mevcut ise
dis destekli cerrahi sablonlar kullanilabilir.
Implant yapilacak sahaya komsu disler rehber
ve destek olarak almir. Dis destekli cerrahi
sablon, hastaya 6zel lretilen bir frez rehberi
olup hareketsiz olarak diger dislerin iizerine
yerlestirilerek frezin tam planlanan noktaya
hedeflenmesini saglar. Tiim planlama cerrahi
oncesinde yapildig1r ve kemik yapisi en ince
detayina kadar degerlendirildigi igin frez ve
implant yerlesimi i¢in ogmentasyon gerektiren
vakalar hari¢ flep kaldirma gereksinimi bile
ortadan kalkabilir. Mukoza i¢inde yapilacak
kiigtik bir pang, implantlarin dogru ve hassas
yerlesimi icin yeterli olacaktir. Dis destekli
cerrahi sablon hazirlamak i¢in ayrica tarama
protezine ihtiya¢ yoktur.'7-1-2!

Mukoza Destekli Sablon: Hastada tam
dissizlik mevcut ise mukoza destekli cerrahi
sablonlarkullanilabilir. Tamdissizliknedeniyle
tarama protezi kullanilmalidir. CAD/CAM
ile hazirlanan mukoza destekli sablon sabit
olarak hastanin kretlerine oturur. Sablonun
sabitlenmesinde mini vidalarin kullanilmast
gerekmektedir. Vidalar sabitlenirken implant
yerlestirilecek alanlara dikkat edilmeli ve
implant giris yoluyla ¢cakigmamalidir. Mukoza
destekli sablon kullanarak flepsiz cerrahi
uygulamasi miimkiindir. '7-12!

Kemik Destekli Sablon: CAD/CAM ile
yapilan kemik destekli cerrahi sablonlar,
kemik iizerine tam uyumlu olarak oturur.
Mukoza destekli sablonlardan farkli olarak
mutlaka flep kaldirilir ve sablon dogrudan
kemik yiizeyine oturtulur. Flep kaldirilip



kemik goriildiigli i¢in cerrahlar Ozellikle
kemik hacmi sinirli olan vakalarda bu sablonu
daha cok tercih ederler. Boylelikle implant
uygulanacak saha da goriilmiis olur ve gerekli
ise kemik ogmentasyonu yapilabilir. '71%2!

Implant uygulamalarinda CAD/CAM
kullanimi, hem hasta agisindan, hem de
cerrah acisindan geleneksel yontemlere gore
daha giivenli ve daha konforlu bir operasyon
sunmaktadir. Operasyon Oncesi planlamadan
cerrahi rehber yapimina kadar pek ¢ok safthada
avantajlar vardir.

Avantajlar'®1719-22
* Mevcut kemigin yapisal ve boyutsal
acidan degerlendirilebilmesi

* Operasyonsahasininanatomikkomsuluklar
acisindan degerlendirilebilmesi

* Planlamanin 3D olarak yapilabilmesi

* Planlamaya en uygun implant boyutlarinin
islem Oncesi belirlenebilmesi

* Hata paymin en aza indirilmesi

e Sablon kullanarak cerrahi

yapilabilmesi

flepsiz
* Flep kaldirilmayan vakalarda daha az
invaziv bir cerrahi ve daha erken iyilesme

* Potansiyel olarak en uygun iist yapi
hazirlanabilmesi

* Planlamaya uygun operasyon &ncesi
protez yapimi

* Planlamaya en yakin operasyon sonrasi
sonug
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Dezavantajlar®
* Planlama asamasinin uzun siirmesi ve
teknik bilgiye ihtiya¢ duyulmasi

» Hastaya ek maliyet getirmesi

e Sablon ve frez yolunun kalinligindan
dolay1 posterior bolgede kullanim zorlugu

DISTRAKSIYON OSTEOGENEZI

CAD/CAM  sistemleri,  maksillofasiyal
cerrahlar i¢in  distraksiyon osteogenezi
operasyonlarinda  da  bircok  kolaylik
sunmaktadir. Tedavinin basarilt olabilmesi
icin oncelikle dogru bir planlama yapilmasi
gerekir. Hastadan elde edilen BT, sefalometrik
ve submentoverteks veriler degerlendirilir.
Distraksiyon osteogenezinde en Onemli
noktalardan biri istenilen miktarda ve paralel
olarak genisletmeyi saglamaktir. Bu asamadan
itibaren CAD/CAM sistemi kullanilir. CAD/
CAM sistemi sayesinde distraksiyon iglemleri
icin; 3D olarak planlama, distraksiyon
miktarinin tam olarak o6l¢iimii, 3D model
elde etme, Olclimlere uygun distraktdrlerin
yapimi, model {izerinde planlama ve pratik
yapma, distraktorlerin pozisyonlarinin model
tizerinde denenmesi ve operasyon sonrasi
durumun Onceden belirlenebilmesi hastaya
operasyonun ve sonrasinin  anlatilmasi
miimkiindiir. Operasyonun model {iizerinde
planlanmas1 ve uygulama cerrahlar i¢in nemli
bir avantajdir. Ozellikle distraktérlerin model
tizerinde degerlendirilmesi operasyon aninda
daha hizli ve pratik uygulamayi saglar. Gerekli
olan distraksiyon miktari tam olarak belirlenir
ve buna uygun son durum goriilebilir. Gerekli
olan distraktorler 6zel olarak tasarlanir. SLA
cihazi ile hazirlanan plaklarla distraktorler,
konvansiyonel cerrahiye kiyasla daha paralel
olarak yerlestirilebilir.>**-%’
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ORTOGNATIK CERRAHI

Ortognatik cerrahide kraniofasial kompleksin
kapsamli degerlendirilmesi ve kayitlarinin
alinmasi, geleneksel olarak al¢1 modeller,
fotograflar ve radyografiler gibi yontemlerle
saglanmaktadir. Bununla birlikte konik-
1s1nl1 bilgisayarli tomografi (CBCT) gibi 3D
goriintilleme  yontemlerinin  yayginlagsmasi
ile bu alanda da CAD/CAM teknolojisini
kullanmak miimkiin olmaktadir.”® Hastaya
ait 3D wveriler 6zel yazilimlarla yeniden
yapilandirilir, 3D modeller tasarlanir ve
tasarlanan modeller SLA cihaziyla tretilir."
Elde edilen 3D modeller; Planlama, model
iizerinde osteotomi, uygun miniplak ve
distraktorlerin - se¢imi, Ameliyat sonrasi
durumun degerlendirilmesi, ameliyat sirasinda
kargilastirma, hastaya operasyon hakkinda
bilgi verme gibi birgok amagla kullanilir.'$2%3°

Planlama  sathasinda  6zel  yazilimlar
kullanilarak 3D  kemik  osteotomileri,
kemik  segmentlerinin  farkli  renklerle
renklendirilmesi  yapilabilir. ~ Operasyon
oncesi mini plaklar ve kullanim1 gerekli
ise distraktorler model {izerinde denenir
ve duruma gore O6zel boyutlu distraktorler
yapilabilir. Tedavi sonrasi okliizyonun alacagi
sekil 3D olarak olusturulur. Ortognatik
cerrahide CAD/CAM kullanmak operasyonun
daha giivenli ve hizli yapilmasini saglar.
Hastaya, planlamaya en yakin tedavi sunma
imkan1 verir. Hata payini en aza indirerek
komplikasyon riskini de azaltmig olur.'!:!82%30

MAKSILLOFASIYAL BOLGEDEKI
DEFEKTLERIN VE FRAKTURLERIN
TEDAVISI

Kemik yapisindaki deformitelerin tedavisinde

otojen veya yapay kemikler kullanilir.
Biyouyumluluk agisindan en ideali otojen
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greftlerdir. Ancak bazi vakalarda defektlerin
rehabilitasyonu otojen greftlerle miimkiin
olmayabilir. Bu gibi durumlarda da disaridan
elde edilen kemikler daha avantajlidir.*'®
Defekt tedavilerinde yapay kemiklerin yani
sira titanyum onleyler de kullanilir. Titanyum
onleylerin biyouyumluluklari yapay
kemiklere gore daha istiindiir. Titanyum
onleyler CAD/CAM sistemleri kullanilarak
kolayca tasarlanip {retilebilirler. Defekt
bolgesine birebir uyumlu olarak olusturulup,
tretilirler.'>-!

Tasarim icin hastanin 3D goriintiileri tekrar
sekillendirilir. Defekt bdlgesinin sinirlar
belirlenir. Simetrik taraf referans alinarak
onley defekt lizerinde tasarlanir ve daha sonra
tasarim CAM sisteminde iiretilir. Olusturulan
onley operasyon Dbolgesine  fiksasyon
teknikleri kullanilarak sabitlenir. Tasarim ve
tiretimde CAD/CAM kullanmak geleneksel
yontemlere gore; operasyonun daha az
komplikasyonla kisa zamanda yapilmasi, 61¢ii
asamasindaki zorluklarin ortadan kalkmasi,
estetik acidan {istlin  olmasi, andirkat
sahalarinin  varliginda bile 1iyi sonuglar
verebilmesi gibi ¢esitli avantajlar saglar. Diger
yonden iretimde kullanilan materyallerin
ek maliyet getirmesi bir olumsuzluk olarak
degerlendirilebilir.***** Diger yonden CAD/
CAM sistemleri ekstraoral defektlerin yani
sira intraoral defektlerin tedavisinde de
kullanilabilirler. Son zamanlarda intraoral
otojen blok greft alinmasi sirasinda CAD/
CAM yontemiyle liretilen cerrahi rehberlerin
kullanildig1 teknikler rapor edilmektedir.**
Ayrica intraoral greftleme sirasinda kullanilan
titanyum meshlere alternatif olarak membrane
gorevi gorebilecek materyallerin CAD/CAM
sistemleriyle kisiye Ozel iiretimini bildiren
calismalarda mevcuttur.’!



MAKSILLOFASIYAL BOLGEDEKI
PATOLOJILERIN TEDAVISi

Kompleks maksillofasiyal timor rezeksiyon
ameliyatlarinda renklendirilmis SLA
modelleri kullanilarak patolojik alanin rezeke
edilmesinden sonra bu bolgeye konulacak
otojen kemik greftinin biiyiikliigii ve konumu
belirlenebilir. Rezeke edilecek patolojik
alanin model lizerinde 6ngoriilmesiyle cerrahi
yaklasimin planlanmasi da kolaylagsmaktadir.
Maksillofasiyal implant ve rekonstiiriiksiyon
ylizeyleri cerrahi islemden 6nce hazirlanarak
daha iyi bir kontur olusturulmasina olanak
saglar. CAD/CAM ile yapilan planlamalar
ve kullanilan kati modeller anatomik
yapilarin daha iyi anlasilmasma, cerrahi
oncesi operasyon simiilasyonuna, lezyonlarin
operasyon sirasinda gercege yakin olarak
lokalize edilmesine, ayrica model lizerinde
rekonstriiksiyon plaklariin preoperatif olarak
adapte edilmesine dolayistyla operasyon
stiresinin  kisalmasma yardimci olmaktadir.
Ayrica medikal 3D kati model, yapilacak
islemleri ve dogacak problemleri hastaya
kolayca anlatilabilmesine imkan vermektedir.
Boylelikle hastalar operasyonlar1 psikolojik
acidan daha iyi tolere edebilmektedir.'#3%3%:3¢

TEMPOROMANDIBULAR
REKONSTRUKSIYONU

EKLEM

Temporomandibular eklem (TME), 3D
modeller kullanilarak TME bozukluklarinin
tedavisinde cerrahlara yararlar saglamaktadir.
TME operasyonlari oncesinde 3D model
iizerinde anatomik yapilarin mevcut durumu
goriilerek operasyon planlamasi yapilabildigi
gibi ayrica pek ¢ok dejenerasyon vakasinda
SLAmodellerkullanilarak vakaya 6zel parsiyel
veya total eklem protezleri yapilabilmektedir.
TME ankilozu veya fossa-eminens yapilarinin
gelismedigi  sendromlu  vakalarda 3D

Aydin Dental - Year 3 Issue 1 - April 2017 (43-52)

Onur ADEMHAN, Can TUKEL, Sercan KUCUKKURT

modeller {izerinde fossa-eminens protezi
hazirlanmaktadir. Bu sayede operasyonda
kullanilacak olan protez yapi onceden bire
bir boyutlarda kisiye 6zel olusturulmaktadir.
Eklem protezleri daha uyumlu, hizli ve etkin
sekilde uygulanabilmektedir. Dolayisiyla
cerrahi miidahaleler daha az komplikasyonla,
daha kisa siirede ve daha yiiksek basari ile
uygulanabilmektedir.’’-

SONUC

CAD/CAMsistemleriileyapilan3Dmodellerin
sundugu kuvvetli planlama yetenegi sayesinde
cerrahlar geleneksel yontemler kullanarak
tedavisini gergeklestiremeyecekleri vakalari
bu yontem dahilinde tedavi etme sansi
yakalayabileceklerdir. ~ Giliniimiizde 3D
modellemede teknoloji hizla gelismektedir
ve kullanim alanlar1 genislemektedir. Bu
konuda yapilan arastirmalar halen devam
etmektedir. Ozellikle son yillarda maliyetleri
giderek diisen ve daha ulasilabilir hale gelen
3D yazicilarin kullanimi sayesinde cerrahi
uygulamalarda bir¢ok avantaja sahip CAD/
CAM uygulamalarinin ulagilabilirligi  de
giderek artacaktir.
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ABSTRACT

Periodontitis is a complicated infection that involved by
Gram-negative anaerobic bacteria, such as Aggregatibacter
actinomycetemcomitans, ~ Porphyromonas  gingivalis,
Prevotella intermedia and Tannerella forsythia and many
other predisposing factors. The treatment of inflammatory
periodontal diseases starts with mechanical removal of
supra and subgingival biofilm that once becomes pathogenic
by time. Antibiotics and mouthwashes are widely used
in addition to these mechanical treatments. However,
alternative methods to antibiotics have been investigated in
recent years because of increased resistance to antibiotics and
disruption of the balance of oral microbial flora. Probiotics
are defined as vital microorganisms that can provide benefits
on host when used in sufficient amount. Important probiotic
familyof bacteria include Lactobacillus and Bifidobacterium,
Escherichia, Enterococcus, Bacillus, and Streptococcus
species. Probiotics have positive effects on periodontal
tissues by replacement of pathogenic microorganisms in oral
flora, by stimulating immune response, by interfering the
growth and development of periodontal pathogens. Therefore
probiotics are promising of hope because of positive effects on
conventional periodontal therapy and as protective agents for
high-risk individuals in terms of periodontal disease. In this
review, the usage of probiotics for treatment of periodontal
inflammation and maintenance of oral hygiene was evaluated
considering the current literature.

Keywords:  Lactobacillus, Pathogen-host interactions,
Periodontitis, Probiotics

OZET
Periodontitis, ozellikle Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis,

Prevotella intermedia ve Tannerella forsythia gibi gram
negatif anaerobik bakterilerin ve bircok faktoriin rol aldig
karmagik bir enfeksiyondur. Iltihabi periodontal hastaliklarin
tedavisi, zamanla patojenik hale gelen supra ve subgingival
biofilmin mekanik tedavi ile uzaklastirilma ile baslar. Bu
mekanik tedaviye ek olarak antibiyotikler ve gargaralar
siklikla kullanilmaktadir. Ancak son yillarda antibiyotiklere
kars1 direng gelistiginden ve kullanilan bu ilaglar oral floranin
mikrobiyal dengesini bozabildiginden dolay1 alternatif
yontemler arastirilmaktadir. Probiyotikler yeterli miktarda
kullanildiginda konak canlinin sagligi lizerinde yararl etkiler
olusturan canh mikroorganizmalardir. Onemli probiyotikler
Lactobacillus ve Bifidobacterium, Escherichia, Enterococcus,
Bacillus ve Streptococcus tiirleridir. Probiyotikler patojen
bakterilerin biiyiime ve gelisimini inhibe etmek, konak immiin
yanitin1 uyarmak ve patojen bakteriler ile yer degistirmek gibi
mekanizmalar yoluyla periodontal dokular iizerinde olumlu
etkilere sahiptir. Bu olumlu etkilerinden dolay1 periodontal
inflamasyonun tedavisinde konvansiyonel tedavilere ek olarak
periodontal hastalik agisindan yiiksek riskli bireylerde son
yillarda koruyucu amaglh kullanimlari umut vaadetmektedir.
Bu derlemede probiyotiklerin periodontal inflamasyon ve
genel oral hijyenin devamliliginin saglanmasinda kullanimlart
glincel literatiir 1s1§inda degerlendirilmistir.

Anahtar  sozciikler:  Lactobacillus,  Patojen-  konak
etkilesimleri, Periodontitis, Probiyotikler
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GIRIS

Periodontitis, diinya c¢apinda yetiskinlerin
%11.2” sini etkileyen, insanlarda en yaygin
goriilen kronik hastaliklarin  altincisidir.
Periodontitis, disleri destekleyen dokular1
etkiler ve bag dokusu atagmani yikimi,
alveolar kemik rezorbsiyonu ve dis kaybi ile
sonuglanan bakteriyel plak formasyonu ve
onlarin tirlinlerine karst olusan inflamatuar
konak yaniti ile karakterizedir'.

Periodontal ~ ceplerde  kolonize  olan
yaklasik 400 bakteri tiirlerine ek olarak oral
kavitede bulunan 300 tiir* arasindan bazilari
siklikla  periodontal — yikimla  iligkilidir.
Aggregatibacter actinomycetemcomitans
(A.a), Porphyromonas  gingivalis (P.
gingivalis), Tannerella forsythia (T. Forsythia)
ve Treponema denticola (T. Denticola) yaygin
periodontal patojenler olarak kabul edilirler.
Ayrica Prevotella intermedia (P. intermedia),
Parvimonas micra (P. micra), Fusobacterium
nucleatum (F. Nucleatum), Campylobacter
rectus (C. rectus), Prevotella nigrescens
(P. nigrescens), Eikenella corrodens (E.
corrodens) ve Capnocytophaga tiirleri de
periodontal hastalikla iliskilidir®.

Periodontal Hastaliklarin Siniflandirilmasi

1. Gingivitis

2. Kronik Periodontitis

3. Agresif Periodontitis

4. Sistemik Hastaliklarla Iliskili Periodontitis
5. Nekrotizan Periodontal Hastaliklar

6. Periodontal Apse
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7. Periodontal-Endodontik Lezyonlar

8. Gelisimsel veya Kazanilmis Deformiteler ve
Durumlar®.

Periodontal hastaligin konvansiyonel tedavi
yontemleri, genellikle antibiyotik esliginde
esas olarak mekanik debridmanin 6nem
tasidig1 cerrahi olmayan ve cerrahi tedavileri
kapsar. Bu tedavi yontemleri, patojenitelerine
bakilmaksizin tim mikrofloray1 ortadan
kaldirmayr hedefler. Olusan antibiyotik
direnci ve patojen bakterilerin tedavi
edilen alanlara yeniden kolonize olma
sikligt nedeniyle, periodontal hastaliklara
yonelik yeni tedavi paradigmalarina ihtiyag
duyulmustur. Periodontoloji alaninda, bu
ihtiya¢ probiyotiklerin tanitimi ve bakteriyel
yer degistirme tedavisi ile yerine getirilmistir’.

Probiyotiklerin Tarihgesi

Probiyotik, “’yasam ic¢in” anlamma gelen
yunanca kelime  “pro bios” dan gelir.
Agizdan yeteri miktarda alindiginda konagin
saghigini  olumlu yonde etkileyen canh
mikroorganizmalardir. Probiyotiklerin tarihi
insanlik tarihiilebaglar. Yunan ve Romalilar’in,
peynir ve fermente siitli 6zellikle cocuklara ve
iyilesme doneminde olan hastalara 6nerdikleri
bilinmektedir®.

Probiyotiklerle ilgili giiniimiize kadar yaygin
olarak kullanilmis tanim ve acgiklamalar
Tablo-1’de gosterilmistir’.

Probiyotiklerin Simflandirilmasi
Probiyotik  aileleri ~ Lactobacillus  ve
Bifidobacterium, Escherichia, Enterococcus,
Bacillus,  Streptococcus’lardir.  Bununla
birlikte, diger bakteriler ve baz1 mayalar da
probiyotik 6zelliklere sahip olabilir. Probiyotik
olarak kullanilan mikroorganizmalar Tablo-
2’de gosterilmistir 3°.



Laktobasil ve Bifidobacteria Gram (+) laktik
asit Ureten bakterilerdir. Hayvanlarda ve
insanlarda normal bagirsak mikroflorasinin
onemli bir boliimiinii olustururlar'.

Laktobasiller, spor olusturmayan c¢omak
sekilli bakterilerdir. Beslenme gereksinimleri
komplekstir  ve  zorunlu  fermentatif,
aerotolerant veya  anaerobik, asidiirik
veya asidofiliklerdir. Laktobasiller, insan
ve hayvanlarin miik6z membranlar1 gibi
karbonhidrat iceren yiizeyler, bitkilerde veya
bitki kokenli materyaller, kanalizasyonda
ve fermente siit Urlinleri gibi ¢esitli dogal
ortamlarda bulunurlar.

Bifidobakteriler, insan hayat1 boyunca normal
bagirsak florasinin 6nemli bir bolimiini
olusturmaktadir. Yetiskinlerde kolonda 1010-
1011 cfu/gr bifidobakteri bulunur fakat bu
say1 yas ilerledik¢e azalir. Bifidobakteriler,
hareketsiz, sporlanmayan, cesitli c¢omak
goriinlimiindedirler. Cogu susu zorunlu
anaerobiktir'®.

Probiyotiklerin Genel Ozellikleri
Probiyotikler, zorunlu olmamakla
birlikte, c¢ogunlukla ortak¢r bakterilerdir.
Mikroorganizmalarin,  probiyotik  olarak
nitelendirmesi  i¢in  asagida  belirtilen
kriterlerin, hepsine olmasa da ¢oguna sahip
olmalar1 gerekmektedir'’;

1. Patojenik ve toksik olmamali

2. Canliolmali, uygun kosullar saglandiginda
canliligint korumali

3. Disik pH ve safra tuzlarina dayanikli
olmal

4. Antimikrobiyal maddeler tiretebilmeli
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5. Plasmidle kodlanmis antibiyotik direng
genleri olmamali

6. Intestinal mukozaya
biiyliyebilmeli

tutunup  orada

7. Intestinal epitel yiizeyinde kolonize
olabilmeli

8. Katki maddesi olarak kullanim ig¢in
giivenli olarak kabul edilmeli

9. Avantajl biiyiime 6zelliklerini gostermeli
(0rnegin; kisa lag periyodu, kisa
dublikasyon siiresi ve konak sicakliginda
bliylime)

10. Bir veya daha fazla temel patojene karsi
antagonistik 6zellikler sergilemeli

11. Hiicre dist sindirim enzimlerini  ve
vitaminleri tiretebilmeli

12. Yetistirildigi ortama veya konaga ozgii
olmali

13. Normal depolama kosullarinda canli
kalmal1 ve endiistriyel islemlerde hayatta
kalmak i¢in yeterince gii¢lii olmalidir

14. Karsinojen olmamali.

Bu o6zellikleri diislintildigiinde probiyotik
triinler diizenli kullanilirsa  varliklarini
stirdiirebilir, zararli mikroorganizmalarin
aktivitelerine engel olur ve saglikli durumun
korunmasina yardimer olurlar'?. Probiyotik
suslarin  kombine olarak  kullanilmasi,
genellikle bu yararli etkilerini artirmak i¢indir.
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KLINIiK VE ARASTIRMA ETKILERI

Probiyotiklerin Genel Saglik Uzerine Etkileri
Insan viicudu asir1 kontamine bir bakteriyel
ortamda yasar ve bu mikroorganizmalarla
simbiyoz iligski hayatta kalmak icin sart
gibi gorinmektedir. Bir insanda okaryotik
hiicrelerden ¢ok, deri, akciger ve bagirsak
ylzeyleriyleiliskili prokaryotik organizmalar
vardir. Probiyotikler, patojenlere karsi direk
antagonizm ile bagirsak epiteli ve konak
immun sistemi lizerine etki arasinda degisen
genis spektrumlu farkl: etkiler gosterirler.

Probiyotiklerin  kullanimindan  dogdugu
ileri siiriilen potansiyel yararlar asagida
belirtilenler gibidir;

* Bulasici hastaliklara karst  direncin
artirilmasi'?,

e Laktoz intdleransinin hafifletilmesi'4,

» Diyare, gastrit!’®, vajinal ve lirogenital
enfeksiyonlardan korunma'®,

* Hipertansiyon ve serum kolesterol
konsantrasyonu diizenlemek icin kan
basincinin azaltilmasi'’,

* Alerji ve respiratuar enfeksiyonlarin
azaltilmas1'®,

» Kanser kemoterapisine diren¢ ve kolon
kanseri riskinin azaltilmas1'.

“Medikal probiyotikler” (mikrobik
preperasyon) veya “diger probiyotikler”
(islevsel gida) seklinde terimler
tanimlandiginda,  probiyotikler = market
drlinlerinin  i¢inde dort temel guruba
ayrilmistir?’;
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Bir icecek veya yiyecege ilave edilen bir
kiiltiir konsantresi olarak (6rnegin meyve
suyu),

* Probiyotik liflere ilave edilmis sekilde,

+ Siit kaynakli gidalara ilave edilmis sekilde
(stit, sttlii icecek, yogurt, ayran, peynir,
kefir, bio-i¢cecek, dondurma),

* Diyet takviyesi olarak paketlenmis
konsantre ve kurutulmus hiicreler (toz,
kapstil, jelatinli tabletler gibi gilinlik
olmayan {irtinler).

Probiyotiklerin Caliysma Mekanizmasi
Probiyotiklerin nasil ¢alistigin1 agiklamak
icin bazi hipotezler gelistirilmistir (Sekil-1).
Probiyotikler, organik asit, hidrojen peroksit ve
bakteriosin gibi ¢esitli antimikrobik maddeler
salgilar. Buna ilaveten mukoza iizerine
adezyon i¢in patojenik ajanlarla yarisirlar.
Probiyotikler ayrica pH veya oksidasyon-
rediiksiyon  potansiyelinin ~ modiilasyonu
ile cevresel sartlar1 modifiye edebilir. Bu
durum, patojenlerin yerlesebilme yetenegini
tehlikeye atabilir. Ilave olarak, probiyotikler
nonspesifik immuniteyi uyararak ve hiimoral
ve hiicresel immun yaniti modiile ederek
fayda saglayabilir?'.
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Sekil 1. Probiyotiklerin ¢alisma hipotezleri

Probiyotikler ve Agiz Saghg
Probiyotiklerle ilgili daha 6nceden yapilan
caligmalarin ¢ogu alt gastrointestinal sistemle
ilgilidir. Bu nedenle oral mikrofloradaki
probiyotik etkileri net olarak bilinmemektedir.
Laktobasiller oral kavite ve sindirim
yolunda kolonize olan dogal bakterilerdir.
Antibiyotiklere karsi olusan bakteriyel direng
gdz Oniine alindiginda, probiyotik tedavisi
kavrami agi1z sagligi uygulamalari i¢in kabul
edilmistir. Agiz hastaliklar1 arasindan, dis
clirtigli, periodontal hastalik ve halitozis (ag1z
kokusu) hedeflenmistir. Agiz boslugunda
cesitli yiizeylere adezyon ve kolonizasyon
kapasitesi, agiz saglig ile ilgili olabilecek bir
probiyotik i¢in gerekli olan bir kosuldur®.

Probiyotikler ve Dis Ciiriigii

Dis  cliriigli, mine  yiizeyinin  asit
demineralizasyonu ile karakterize, bakteriyel
orijinli multifaktoriyel bir hastaliktir”®. Bir
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probiyotigin dis ¢iiriglinlin sinirlanmasi veya
onlenmesinde faydali bir etki gostermesi i¢in
dis ylizeylerine yapisabilmesi ve biyofilm
olusturan bakteri topluluguna katilabilmesi
gerekir. Ayni zamanda, clirlik olusturan
bakterilere antagonistik etki gostererek
onlarin ¢ogalmalarini engellemelidir. Son
olarak, gida siifindaki sekerlerin probiyotik
tarafindan metabolizmas1 sonucunda asit
iiretimi az olmahdir. Iginde probiyotik
bulunan siit iriinlerinin avantaji  asidik
ortami  ndtralize  etmeleridir.  Ornegin,
peynirin minede demineralizasyonu 6nledigi
ve remineralizasyonu tesvik etti§i rapor
edilmistir*.

Probiyotikler ve Agi1z Kokusu

Agiz kokusu bir hastalik degildir, ancak
rahatsizlik verici bir durumdur. Nedenleri
arasinda periodontitis gibi agiz hastaliklari
olmasiyla birlikte vakalarin yaklagik olarak
%90’1 agiz boslugundan koken alir®.
Probiyotikler agiz ve mide-bagirsak sistemi
kaynakli agiz kokusunu tedavi etmek icin
pazarlanmaktadir. Buna ragmen sadece birkag
calismada farkli probiyotik tiirlerinin veya
triinlerinin  etkisi  bulunmustur. Calisilan
tiirler, Escherichia coli (E.coli),Streptococcus
salivarius  (S.salivarius),Weissella  cibaria
(W.cibaria) ve  vyazarlar1  tarafindan
belirtilmemis laktik asit {ireten bakteri
karigimidir?®?’,

Probiyotikler ve Periodontal Hastahik
Kronik  Periodontitiste  goriilen  patojen
bakteriler:

P. gingivalis, T. forsythia, P. intermedia,
P. nigrescens, C. rectus, E. corrodens, F.
nucleatum, A. a (serotip b), P. micra, E.

nodatum, Spiroketler, T. denticola seklindedir.

Aktifbolgelerdeise; P.gingivalis, P.intermedia,
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, F. nucleatum, T. forsythia siklikla goriiliir.

Agresif  Periodontitiste
bakteriler:

goriilen  patojen

Lokalize agresif periodontitis: A.a (yiiksek
oranda),  Capnocytophaga,  P.gingivalis,
E. corrodens, C. rectus, F. nucleatum, P.
intermedia, T. forsythia, T. denticola

Generalize agresif periodontitis: A.a (serotip
b), P. gingivalis, P.intermedia, E. nodatum,
T.denticola,T. forsythia , E. corrodens,
P. nigrescens, C. gracialis ve Spiroketler
seklindedir®®,

Bu  bakteriler, subgingival  alanlara
yerlesmelerine, konak savunma sisteminden
kagiglarima ve doku hasar1 yapmalarina izin
veren cesitli viriilans faktorlere sahiplerdir.
Konak immiin yanitinin devam etmesi de
hastaligin ilerlemesinde belirleyici bir faktor
olusturmaktadir®.

Probiyotik bakteriler konak {izerinde su
mekanizmalar izleyerek fayda saglarlar:

1. Besin ve kofaktor saglama
2. Patojenlerle rekabet

3. Patojenlerin  viriilans  faktorleri ile

etkilesim
4. Konak immiin yanitini1 uyarma*.

Periodontal  hastaliklarda  probiyotiklerin
olast mekanizmas1 biyofilmin patojenik
potansiyeline,  periodontal  patojenlerin
biliylime ve gelisimi ilizerine miidahalesine ve
patojen bakterileri faydali bakteriler ile yer
degistirmesine baglidir®'.
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Lactobacillus  gasseri (L. gasseri) ve
Lactobacillus fermentum (L. fermentum)
gibi laktobasillerin agiz boslugunda goriilme
siklig1, saglikli bireylerde kronik periodontitis
hastalarindan daha fazla oldugu belirtilmistir®.
Benzer calismalarda  laktobasillerin  P.
gingivalis, P. intermedia ve A. a’y1 kapsayan
periodontopatojenlerin gelisimini engelleme
kapasiteleri rapor edilmistir*>*. Bu gézlemler,
ag1z boslugunda bulunan laktobasillerin agzin
cevresel dengesinin saglanmasinda énemli rol
oynayabilecegini gostermektedir**.

Lactobacillus reuteri’nin (L. reuteri) gingivitis
lizerine faydali etkisini arastirmak igin
yapilan bir ¢calismada agiz igerisinde siddetli
gingivitis problemi olan hastalarda 14 giin
probiyotik igeren sakiz kullanimindan sonra
L. reuteri’ nin ag1z igerisine kolonize oldugu,
dis ylizeyine baglanmasi ile de plak indeksinin
diistiigii gortilmistiir®. L. Reuteri, reuterin ve
reutericyclin adli bakteriosinleri salgilayarak,
patojen bakterilere karsi miicadele verir.
Ayrica intestinal mukozada bulunan L. reuteri
pro-inflamatuar sitokin salinimi inhibe ederek,
periodontal hastalikli bireylere direkt ya da in
direkt fayda saglar’.

Bunlara ek olarak, periodontal olarak saglikli
ve hasta bireylerden izole edilen Laktobasil
tiirlerininA. a, P. gingivalis ve P. intermedia gibi
periodontopatojenlere karsi1 antimikrobiyal
aktivite gosterdigi rapor edilmistir’”>°.

Probiyotikler, periodontal inflamasyonda,
proinflamatuar sitokin diizeylerini azaltarak
da yararli etki gosterirler. Ornegin Riccia ve
ark.** kronik periodontitisli hastalar tizerinde
yaptiklar1 ¢aligmada Lactobacillus brevis’in
(L. brevis) etkisini aragtirmiglardir. Dort
giinliik pastil kullaniminin ardindan klinik
parametrelerde iyilesme gdzlenmistir. Ayrica
tikiiriikte  prostaglandin E2 ve matriks



metalloproteinaz (MMP) seviyesinde azalma
gbzlenmistir. Bu azalma L. brevis’in nitrik
oksit liretimini engellemesiyle agiklanabilir.
Probiyotiklerin konak cevabi {iizerine olan
etkileriyle ilgili calisma yapan Szkaradkiewicz
ve ark.* kronik periodontitisli hastalarda,
Twetman ve ark.*' ise gingival inflamasyonu
olan bireylerde, L. reuteri i¢eren probiyotik
tiriinlerin  etkisini aratirmiglardir. Sonugta
probiyotik kullanimimin Tiimoér Nekrotize
Edici Faktor-alfa (TNF-a) gibi proinflamatuar
sitokin diizeylerini azalttig1 gosterilmistir.

Staab ve ark.** yapmis olduklari ¢alismada
probiyotik igeren siitiin gingival saglik
lizerine  etkilerini  arastirmiglardir.  Test
grubundaki hastalar giinde bir kez probiyotikli
icecek alirken, kontrol grubundaki bireyler
herhangi bir igecek tiiketmedi. Sekiz hafta
sonra bireysel plak kontrolii 96 saat siire ile
durduruldu. Klinik periodontal parametrelerde
gruplar arasi istatistiksel farklilik gézlenmedi.
Ancak test grubunda, probiyotik siit alimini
takiben, elastaz aktivitesi ve MMP-3
miktarinda belirgin azalma, kontrol grubunda
ise myeloperoksidaz (MPO) aktivitesinde
belirgin artig gozlendi.

Probiyotiklerin baska bir kullanim alani ise,
periodontal hastalik riski yliksek bireylerde
koruyucu amagla kullanimidir. Bu konuda
Shimauchi ve ark.* Lactobacillus salivarius
(L. salivarius) WB21 tabletinin siddetli
periodontititisli bireyler hari¢ tutularak 66
gOniilliiniin periodontal durumlar1 iizerine
etkilerini  arastirmiglardir.  Bireylere L.
salivarius WB21 ve xylitol igeren tabletler
veya sadece xylitol iceren tabletler
kullandirilmistir. Test grubunda sigarakullanan
bireylerin, plak indeksi ve sondlama derinligi
ve tikriik laktoferrin enzim seviyesinde
plasebo grubuna kiyasla baglangica gore
belirgin sekilde azalma gozlendi. Sonug
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olarak; probiyotikler periodontal hastalik
icin yiiksek risk bulundugu durumlarda, oral
sagligin devamliliginin saglanmasinda faydali
olabilecegi sonucuna ulasiimigtir®.

Toiviainen ve ark.* saglikli geng bireylerde
Lactobacillus rhamnosus (L. rhamnosus)
GG (LGG) ve Bifidobacterium animalis
(B. Animalis) subsp. lactis BB-12 igeren
oral pastillerin, tlikirlikteki Streptococcus
mutans (S. mutans) sayisima, plak ve
gingival inflamasyon miktarma etkilerini
aragtirmiglardir. Test grubundaki bireyler
probiyotik  igeren  pastilleri,  kontrol
grubundakiler ise plasebo pastilleri 4 hafta
stire ile giinde 4 adet kulland1. Test grubundaki
bireylerde kontrol grubuna kiyasla, 4 hafta
sonunda plak ve gingival indekslerinde
azalma gozlenirken, tiikiiriigiin mikrobiyal
iceriginde  probiyotik nedenli  degisim
gozlenmedi. Sonug¢ olarak; probiyotik oral
mikrobiotayr  etkilemeden,  periodontal
durumun 1iyilesmesini sagladigi sonucuna
varildi.

Bu konuda yapilan giincel bir caligmada,
Teughels ve ark.* L. reuteri igeren
pastillerin periodontitisli bireylerde cerrahi
olmayan periodontal tedaviye (SRP) ek
olarak kullanimlarin1 plasebo grubu ile
karsilagtirmiglardir. 12. Hafta sonunda tiim
gruplarda klinik parametrelerde belirgin
azalma  gozlenirken, periodontal cep
derinliginde azalma ve atagman kazanci
orta ve derin ceplerde daha belirgin oldugu
goriildii.  P. gingivalis sayisindaki azalma
SRP + probiyotik grubunda istatistiksel
olarak anlamli derecede daha fazlaydi. Sonug
olarak L. reuteri igeren pastillerin kronik
periodontitisli bireylerde SRP ile birlikte
kullaniminin yararli olabilecegi bildirildi.

Probiyotik bakteriler, periodontopatojenlerin
say1sini azaltabilmektedir. Sugano ve ark.’’ ve
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Mayanagiveark.** caligmalarinda L. salivarius
iceren probiyotik tabletleri periodontitisli
yetiskin bireylere kullandirarak subgingival
patojen bakteri sayisim1  arastirmislardir.
Sonugta P. gingivalis, T. forsythia gibi
patojenlerin azaldigi, Lactobasillus sayisinda
artis oldugu gozlenmistir.

Vivekananda ve ark.*® periodontitisi bulunan
hastalarda L. reuteri ‘nin tek basina ve SRP
ile birlikte olan etkisini arastirdiklart bir
calismada, hastalarin iki quadrantina SRP
yaparken diger iki quadrantina herhangi bir
tedavi uygulamamiglardir. Cep derinligi ve
klinik atagman diizeyinde 42 giin sonunda
SRP+ probiyotik grubunda belirgin diizeyde
azalma, probiyotigin tek basina veya SRP’yi
takiben alindig1 gruplarda; A. a, P. intermedia
ve P. gingivalis bakteri sayilarinda azalma
gozlenmistir.

Zahradnik ve ark.*®  Streptococcus oralis
(S. oralis) KJ3sm, Streptococcus uberis (S.
uberis) KJ2sm ve Streptococcus rattus (S.
rattus) JH145 suslarini iceren iki farkli dozda
probiyotik gargaralarin tlikiiriikteki dental
patojenlere ve subgingival plaktaki periodontal
patojenlere etkilerini arastirmiglardir. Giinde
2 kez 4 hafta siire ile kullanim sonunda
subgingival plakta C. rectus ve P. gingivalis
sayisinda azalma gozlenmistir. Probiotik agiz
gargarasinin gilinlik kullanimmin dental ve
periodontal sagligin idame ettirilmesinde
giivenli oldugunu bildirmislerdir.

Shah ve ark.*” agresif periodontitisli hastalarin
tedavisinde L. brevis iceren probiyotik pastilin,
doksisiklin (100 mg) ile kombine kullanimini
sadece doksisiklin veya probiyotik pastil
kullanilan gruplar ile karsilagtirmiglardir.
Ikinci aymn sonunda her iic grup igin de
klinik periodontal parametrelerde istatiksel
olarak anlamli azalma gozlendi. Lactobasil
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miktarinda sadece probiyotik kullanan grupta
belirgin sekilde artis gozlendi. Calismanin
sonunda doksisikline kars1 direng gelisimi ve
Laktobasil sayisina negatif etkisi oldugundan,
probiyotiklerin doksisikline  alternatif
olabilecegi bildirilmistir.

Yapilan ¢aligmalarin ¢cogunda probiyotiklerin
periodontal hastalik tedavisinde ek olarak
kullanildiginda yarali etki gosterdigi belirtilse
de, plasebo ile karsilastirildiginda ek bir
faydasinin olmadigin1 sdyleyen c¢aligmalar
da vardir. Probiotik kullantminin herhangi
bir etkisi olmadigin1 gdsteren bir ¢aligmada,
Laleman ve ark.*® periodontitisli bireylerde
SRP sonras1 S. oralis KJ3, S. uberis KJ2 ve
S. rattus JH145 igeren probiyotik tabletlerin
etkinligini  arastirmiglardir. ~ Yirmi  dort
haftalik takip siiresinin sonunda gruplar
arasinda klinik periodontal ve mikrobiyolojik
parametreler bakimindan istatistiksel farklilik
gbzlenmedi. Bu nedenle erigkin periodontitis
tedavisinde gilinliik pratikte bu probiyotik
tabletin kullaniminin ek bir yarar saglamadigi
sonucuna varildi.

Matsuoka ve ark.”” periodontitisi bulunan
yetiskin  bireylerde yaptiklar1 ¢alismada
iki farkli dozda (2x 10 7 ve 2x 10 8) L.
salivarius  igeren  probiyotik  tabletleri
kullandirarak etkinligini plasebo grubu ile
karsilagtirmiglardir.  Sonugta  sondlamada
kanama ve cep derinliginde belirgin degisiklik
gozlense de gruplar arasi istatiksel olarak
farklilik gozlenmedi.

SONUC

Biitiin bu c¢alismalarin sonuglarina bakarak
sunlar sdylenebilir:

. Probiyotik  bakteriler
hastaliklarla miicadelede,

periodontal
birkag



farkli mekanizma yoluyla yararli etki
gostermektedir.

Probiyotik bakteriler zamanla normal
ag1z florasinin elemani olarak, patojenlerin
yerlesmesini engellemektedir.

Probiyotik bakteriler secici olarak
belirli  periodontopatojenler  iizerine
antimikrobiyal etki gosterebilmektedir.
Bunu yaparken normal flora elemanlarina
herhangi  bir etkisi  olmamaktadir.
Dolayistyla normal floray1 koruyucu etki
gostermektedir.

Patojen bakterilerde goriilen antibiyotik
direnci, probiyotiklere karsi s6z konusu
olmamustir.

Periodontopatojenlerile spesifik olarak
savastig1 icin, bu bakterilere karsi olusan
konak cevabini azaltmakta, dolayisiyla,
zaman icinde yikict hale doniisebilen
konak inflamatuar cevabi da engellenerek,
hastalik sonucu olusacak doku hasarinin
da ontine gecilebilmektedir.

Bu6zelliklerinden dolay1, probiyotikler
periodontal hastalikli ya da hastalik riski
yiiksek bireylerde hem tedaviye ek, hem
de koruyucu amagh kullanilabilir.
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AGIZ SAGLIGI ILE ILISKILI YASAM KALITESI VE

KULLANILAN OLCEKLER

Giilhan Yildirim!, Funda Erol', Melahat Giiven Celik’
ABSTRACT

The concept of oral health related quality of life (OHRQOL)
is the individual’s perception of the effect of oral health on
his/ her quality of life and general health. OHRQOL can be
used not only as a means of assessing clinical practice or
research in dentistry, but also as a tool to understand and shape
the concept of wider social quality of life. There are many
different methods for measuring oral health-related quality of
life. But these are the most frequently used questionnaires. In
this article, it is aimed to give general information about oral
health related quality of life concept and used indices.

Keywords: Oral Health, Quality Of Life, Oral Health Related
Quality Of Life
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OZET

Agiz saghg ile iligkili yasam kalitesi kavrami, bireyin,
agiz sagligmin kendi yasam kalitesi ve genel saghigini
tizerine olan etkisini bireysel olarak algilamasidir. Agiz
sagligi ile iligkili yasam kalitesi sadece dis hekimligi klinik
uygulamalarini veya arastirmalarini degerlendirilmek igin
degil daha genis toplumsal yagam kalitesi kavramini anlamak
ve sekillendirmek i¢in de arag olarak kullanilabilmektedir.
Agiz saghgr ile iliskili yasam kalitesinin Ol¢iilmesi icin
pek cok farkli yontem bulunmaktadir. Fakat bunlarin en
sik kullanilani anketlerdir. Bu makalede agiz saghg iliskili
yasam kalitesi kavrami ve kullanilan dlgekler ile ilgili genel
bilgilerin sunulmasi1 amaglanmaktadir.

Anahtar Sizciikler: Agiz Saghgi, Yasam Kalitesi, Agiz
Saghig lle Iliskili Yagam Kalitesi

! [stanbul Yeni Yiizyil Universitesi, Dis Hekimligi Falkiiltesi, Protetik Dis Tedavisi Anabilim Dali, Istanbul, Tiirkiye
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GIRIS

“Yasam Kalitesi” kavramimin tarihi ¢ok
eski zamanlara kadar dayanmaktadir. Ilk
filozoflardan Aristo yazilarinda mutluluktan ve
“lyi bir yagam” i¢in gerekli olan faktorlerden
bahsetmistir'. Aristo ve pek cok filozofun
ortak gdriisiine gore yasamanin temel amaci,
en yiiksek seviyeye ve yasamin izin verdigi
en iyi duruma sahip olmaktir. Bu hedefe
ulasan kisiler de en yliksek yasam kalitesine
sahip olmaktadir. Tip alaninda ise, Hipokrat
tarafindan hekimlere Ogretilen ilk ilke
hastalarin iyilestirilmesi ve yakinmalarinin
giderilmesi sirasinda olabildigince 1iyilik
halinin en yiiksege c¢ikarilmasi olmaktaydi®.
Fakat yasam kalitesi terimi ilk kez Priestley’in
1943°deki “Cumartesi Isiklar1” adli oyununda
kullanilmistir®. Diinya Saglik Orgiitii (WHO)
1946 yilinda saghigr “Yalnizca hastalik ve
sakatligin olmayis1 degil, fiziksel, ruhsal ve
sosyal yonden tam iyilik hali” olarak olumlu
bir sekilde tanimlamasindan sonra “Yasam
Kalitesi” kavramimna karsi ilgi oldukca
artmistir’. Buna karsin tip literatiiriinde yasam
kalitesi terimi ilk olarak Long’un 1960 yilinda
yayinladigr “On the Quantity and Quality of
Life” isimli makalesinde gecmektedir®.

Agiz saghg ile iliskili yasam kalitesi ise
bireyin; fonksiyonel, psikolojik, sosyal
faktorler ve orofasiyal bolgede yasadigi agri/
rahatsizlik gibi tecriibeler sonucunda iyi olma
halini nasil degerlendirdigini anlatan bir ifade
seklidir®’.

Saglik alaninda giderek artan teknolojik
geligsmeler kronik hastaliklara sahip bireylere
daha uzun siire yasama sansi tanimaktadir®.
Fakat bu durum “Kronik hastaligi olan
bireylerde  yasadiklar1  siire  boyunca
kaliteli bir yasam siirebilir mi?” sorusunun
sorulmasina sebep olmaktadir. Bu noktadan
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yola c¢ikarak, hastaligin tiim sathalarinda
yasam kalitesini arttirmak i¢in  ¢esitli
medikal tedaviler uygulanmaktadir. Ozellikle
1960’1 yillardan sonra uygulanan tedavi
yontemlerini ve basarilarint degerlendiren
Ol¢eklerin gelistirilmesini, anket sorularinin
cevaplarim1 ve bunlarin normatif degerlerle
karsilastirilmasinit iceren ¢alismalarin sayisi
giderek artmaktadir®. 1970’11 yillardan sonra
yapilan c¢aligmalar ile oral hastaliklarin
bireylerin yasam kalitesi lizerinde etkilerinin
oldugu fikri de olusmaya baglamigtir'®'?,

Dis ciiriikleri ve periodontal hastaliklar gibi
agiz  hastaliklarinin  degerlendirilmesinde
kullanilan klinik parametreler, DSO’niin
mental ve sosyal olarak iyilik halinin
degerlendirilmesi i¢in yeterli bulunmamuistir.
Bu da saglik diizeyinin Olgililebilmesi icin
yeni parametreler bulunmasi ihtiyacini
dogurmustur. Arastirmacilar bu noktadan
yola ¢ikarak agiz sagligi diizeyinin bireyler
tizerindeki fiziksel, psikolojik ve sosyal
etkilerini degerlendirmek icin alternatif
Olciim yontemleri gelistirmistir. Bu alternatif
yontemlerin biiyiik ¢cogunlugu anket formlari
seklindedir'.

AGIZ SAGLIGI iLE iLiSKIiLi YASAM
KALITESI

Agiz saghigi ile iliskili yasam kalitesi kavrami;
bireyin fonksiyonel, psikolojik, sosyal
faktorler ve orofasiyal bolgede yasadigi agri/
rahatsizlik gibi tecriibeler sonucunda iyi olma
halini nasil degerlendirdigini anlatan bir ifade
seklidir®’. Baska bir deyisle, agiz saglig ile
iliskili yasam kalitesi, bireylerin beslenmesini,
uyumasini, diger bireylerle iletisim kurmasini
ve kendilerine olan 6zgiivenlerini etkileyen
degiskenleri ve agiz ve dis sagliklarindan
duyduklart memnuniyeti kapsayan ¢ok
boyutlu bir kavramdir' .



Agiz saghg; oral kavitenin, disler ve
diglerle ilgili yapilarin sagligt ve bunlarin
fonksiyonlariin devamliligindan sorumludur.
Genel saghigin da 6nemli yapir taslarindan
birisini  olusturmaktadir. Ilerleyen yasla
birlikte dis kayiplarmin sayist artmaktadir,
buna bagli olarak fonksiyon ve beslenme kotii
yonde etkilenerek yasam kalitesi diismektedir.
1980’lerden bugiine kadar aragtirmacilar agiz
sagliginin yasam kalitesi lizerine etkisini
O0lemek icin c¢esitli caligmalar yapmustir.
Pek cok calisma, dogal dis sayisinin fazla
olmasimmin agiz saghigmma ve buna bagh
olarak yasam kalitesine pozitif yonde etkisi
oldugu sonucunu ortaya koymustur'®. Disler,
yliziin estetik goriiniimiinii etkilemektedir.
Dislerin varlig1 ya da yoklugu kisinin kendine
duydugu 6zgiiveni ve yiizlinlin gériinimiinii
etkilemektedir. Ayrica siglerin  varliga
veya pozisyonuna bagli olarak kisinin
konusmasindaki netlik ve dig goriiniisii de
sosyal iliskilerinde olduk¢a nemlidir'’. Oral
kavite, basta “konusma” ve “beslenme” olmak
tizere bireylerin pek ¢ok hayati islevlerinin
yerine getirilmesini saglamaktadir. Beslenme
ile iligkili olarak yalnizca yeme ve i¢cme
fonksiyonunu degil ayn1 zamanda tat almay1
saglamaktadir!’.

Ag1z saghgi, bireylerin fiziksel, sosyal ve
ruhsal saglik diizeyleri ile iliskilidir ve genel
sagligin ayr1 bir boyutunu olusturmaktadir.
Ag1z saghg ile genel saglik algis1 ve ruhsal
saglik arasinda pozitif bir korelasyon, fiziksel
saglik ile ise negatif bir korelasyon oldugu
bulunmustur. Ag1z fonksiyonlarindaki bozukluk
ve sagliksiz disler, agr1 ve rahatsizlik gibi
sikayetlerin yaninda bireylerin yasamsal
kapasitelerini, sosyal yagamlarini ve psikolojik
durumlarini olumsuz yonde etkileyerek yasam
kalitesini de etkilemektedir'® (Sekil-1).
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FONKSIYON
- Cigneme
- Isirma
- Yutma
- Konusma

AGRI/HUZURSUZLUK
- Akut
- Kronik
AGIZ SAGLIGI iLE
iLiSKiLi YASAM
KALITESi
PSIKOLOJIK BAKIS ACISI SOSYAL BAKIS ACISI
- Gorinim - Seks/ictenlik

-Ozgiiven -iletisim
-Sosyal iliskiler

Sekil 1: Agiz Sagh ile iliskili Yasam
Kalitesi Kavrami Ile ilgili Faktorler

Klinik  Uygulamada Kalitesi

Olgiimlerinin Kullanimi

Yasam

* Psikososyal sorunlarin taranmasi ve
incelenmesi

» Saglik sorunlariile ilgili niifus anketlerinin
yapilmasi

* Tibbi denetim

e Saglik hizmetleri veya arastirmalarin
sonuglarinin degerlendirilmesi

* Klinik testler

* Fayda- maliyet analizi’

Klinik  Uygulamada Kullanilan Yasam
Kalitesi Olgiimlerinin Sahip Olmas1 Gereken
Ozellikler

*  Giivenilirlik

*  Gegerlilik

*  Uygunluk ve kabul edilebilirlik
* Degisime duyarlilik

*  Yorumlanabilirlik’

Gegmis yillara bakildiginda, tibbin bir¢ok
alanindasagliklailiskiliyagamkalitesidlgekleri
kullanilmasma ragmen dis hekimliginde bu
tiir 6l¢timlerin yapilmasi pek yaygin degildi.
Dis hekimliginde agiz saglig1 problemlerinin
psikososyal etkilerinin de arastirilmasi
gerektigini ilk olarak 1976 yilinda Cohen
ve Jago vurgulamistir'®?!. Sonraki yillarda
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Reisine, agiz hastaliklarinin sosyal etkilerini
degerlendirmek icin dental problemlere
bagl is giicii kayb1 gibi toplumsal belirtilerin
kullanimmin  gerekliliginden  bahsetmistir
ancak kullandigi metod bireysel diizeyde ¢ok
fazla bilgi vermedigi igin yayginlagmamistir®.
Locker,agizsaghgtileilgiliyapilangalismalarin
ag1z i¢indeki problemlerin genel sagliktan ayri
olarak diisiinlildiigiini ve bu problemlerin
psikososyal etkilerine 6nem verilmedigini
belirtmistir*. Ayrica saglikla ilgili sonuglarin
bireysel  diizeyde degerlendirilebilmesi
icin bireysel bir Ol¢iim metoduna ihtiyag
oldugunu da belirtmistir®. Cushing ve ark.
yaptiklar1 calismada, ¢alisan insanlarda agri,
yeme zorluklar1 ve konugma bozukluklarinin
ciddi sekilde psikososyal problemlere sebep
oldugunu bildirmislerdir*. Reisine de yaptigi
calisma verilerine gore agiz i¢ci problemlerden
dolay1 yilda yaklasik 160 milyon is saati kayb1
oldugunu bildirmistir*.

Locker tarafindan agiz-dis sagliginin ol¢iilmesi
icin ortaya atilan kavramsal iskelet, DSO’niin
Sakatliklar, Yetersizlikler ve Handikaplar
Uluslararasi Siniflamasina dayanmaktadir ve agiz
icindeki problemlerin cbiitiin olas1 fonksiyonel
ve psikososyal sonuglarini kapsamaktadir*' .

Bu iskelet su sekilde incelenebilir;

* Digslerini kaybeden insanlar bir sakatliga
sahiptir (viicudun bir parcasinin kaybi)

* Dis kayb1 yetersizlige sebep olmaktadir
(konugma, yemek yeme gibi giinliik
aktiviteleri yapamama)

* Var olan bu durumlarin sonucunda da
insanlar bir handikaba sahip olmaktadir
(tam  protez  kullanimindan  dolay1
olusan utang sebebiyle sosyal iligkilerin
bozulmasi) (Sekil-2)
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Rahatsizhik ve Agr1

Hastalik—y Bozuklu > Yetersizlik, —a Sakatk,
‘Fonksiyonel Sinirlama * Fiziksel

# Psikolojik
* Sosyal

Sekil 2: Locker’in Agiz Sagligi Modeli

AGIZ SAGLIGI ILE iLiSKIiLi YASAM
KALITESI OLCEKLERI

Locker’in gelistirmis oldugu bu iskelet daha
sonra yapilan agiz sagligi 6l¢iim metotlarinda
esas olarak kabul edilmistir. Yapilan tiim bu
arastirmalarin sonucu ve Locker’in kavramsal
iskeleti  dogrultusunda  giliniimiizde de
kullanilan degisik tiirde agiz sagligi 6l¢timleri
olusturulmustur®® (Tablo 1,2). (Tablo 2
makalenin sonunda yer almaktadir.)

Tablo 1: Agiz saghig ile iliskili yasam kalitesi
Olgekleri ve gelistiren arastirmacilarin listesi?!

Yazar Olcek

Cushing ve ark, 1986 Dis Hastaliklarinin Sosyal
Etkisi

Geriatrik Hastalarda Oral
Saglig1 Degerlendirme
indeksi

Dental Etki Profili (Dental
Impact Profile)

Agiz Saghg Etki Profili

Atchinson ve Dolan, 1990

Strauss ve Hunt, 1993

Slade ve Spencer,
1994

Locker ve Miller, 1994

Subjektif Oral Saglik
Durumu Gostergeleri

Leao ve Sheiam, 1996 Dental Sagligin Giinliik

Yasam Uzerindeki Etkileri

Adulyanon ve Sheiam, Ag1z-Dis Sagliginin Giinliik
1997 Performans Uzerindeki

McGrath ve Bedi, 2000

Agiz Sagliginin Yasam
Kalitesi Uzerindeki Etkileri




YASAMKALITESININOLCULMESININ
ONEMIi

Saglik  algisi,  bireylerin  sagliklarim
nasil  degerlendirdiklerini anlamak igin
klinisyenlerin ve arastirmacilarin kullandig:
ana gostergelerdendir. Algilanan sagligin
Olgiilmesi, Dbireylerin kendi sagliklarimi
nasil  degerlendirdigini  gostermektedir?!.
Arastirmacilarin, geleneksel Olctim
yontemlerinin  hastalarin  durumunu  tam
olarak  yansitmadigimi  fark  etmeleriyle
saglikla ilgili yasam kalitesinin Ol¢limiinii
iceren galismalarin sayist oldukga artmistir®.

Saglikla ilgili yasam kalitesi Ol¢limlerinin
uygulanma amaglari;

* Bireylerin kendi
degerlendirmeleri,

saglik  durumlarini

* Tedavi uygulamalarmin kalitesinin ve
yontemin etkinliginin hekimler tarafindan
degerlendirilebilmesi,

* Tibbi bakim icin gerekli kaynaklarin
kullaniminda 6nceliklerin belirlenmesi,

* Farkli ilkelerin  saghk
ve zaman igerisindeki
karsilagtiritlmasidir?'.

diizeyinin
degisiminin

Arastirmacilar, bu konu ile ilgili bircok
model gelistirmesinden sonra fikir birligine
ulagilan son nokta; saglikla ilgili herhangi
bir girisimin timiyle degerlendirilebilmesi
icin, hasta ve klinisyenlerin dl¢iimlere dahil
edilmesi gerektigi ve dlgeklerin hastalara bagli
olarak hazirlanmasi gerektigi diigiincesidir®.
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GELISTIRILEBILECEK YONLER

Agiz saghgi ile iligkili yagam kalitesi kavramu,
saglik hizmetleri sunumuna ve aragtirmalarina
yeni bir bakis agis1 kazandirmistir. Sadece
ag1z i¢i boglugunun degil, bireyin hem saglig
hem de genel sagliginin dikkate alinmasini
saglamigtir. Boylece saghgt ile iliskili
yasam kalitesi kavrami saglik hizmetlerinin
sunumuna, bu alanda yapilan arastirmalara ve
ag1z ve dis saglig1 hizmetleri ile ilgili verilen
egitimlere dnemli oranda katk1 saglamistir’.

Son yillarda agiz saghg ile iliskili yasam
kalitesinin degerlendirilmesi icin spesifik
Olceklerin gelistirilmesi adina pek ¢ok ¢alisma
yiritilmektedir. Gelistirilen Ol¢eklerin bir
kismi su an igin yetiskinlere yonelik dis
hekimligi aragtirmalarinda ve Uluslararasi
aragtirma komitesi tarafindan toplumlar
aras1 karsilagtirmalarin yapildig1 arastirmalar
da kullanilmaktadir. Yapilan bu calismalar
sonucunda kullanilan 6l¢ekler toplumlar arasi
farkliliklarin belirlenmesi ag¢isindan yararl
olacaktir. Ayrica agiz-dis hastaliklarinin
sonuclarinin  kiiltiirel farkliliklara  sebep
olmasi agisindan da Onemli oldugunun
farkina varilmasimi saglayacaktir’'. Allison
ve ark. yaptiklari ¢alismada farkli kiltiirel
geemise sahip toplumlar arasinda yasam
kalitesinin etkilenme orant ve siddetinin
farkliik  goOsterebilecegini  bildirmistir?.
Bu farklilik  toplumlar arasi1 yapilan
aragtirmalar da hata olmasma sebebiyet
verebilmektedir.Degisikliklere  duyarliligin
degerlendirilebilmesi  i¢in  daha ileri
metodolojik ve klinik ¢aligmalarin yapilmasi
gerekmektedir®'.

SONUC

Hizla gelisen teknoloji ile saglik modelleri de
daha fazla gelistirilmektedir. Bu gelismeler,
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kalitesi ve agiz saghgi ile iliskili yasam
kalitesi  kavramlarmin  degerlendirilmesi
icin pek cok yeni 6lcek gelistirilmektedir ve

var olan Olgeklerin kavramsal temelinin
yeterince saglam olup olmadigmmi ve yeni
saglik modellerine ihtiya¢ olup olmadiginin

tespiti agisindan

olduk¢a Onemlidir. Yasam

bunlarm kullanimlar1 hizla artmaktadir.

Olcek DEGERLENDIRILEN SORU | ORNEK SORU CEVAP FORMATI
BOYUTLAR SAYISI
SOSYO-DENTAL Cigneme, konusma, giilme, kahkaha | 14 Cignemekte giigliik ¢ektiginiz her hangi Evet/hayir
SKALA atma, agri, goriiniis bir yiyecek tipi var mi1?
RAND DENTAL Agr1, kaygi, muhabbet 3 Disetleriniz ve disleriniz size ne kadar “Hi¢” den “oldukca
SAGLIK INDEKSI agr1 veriyor? fazla *’ya kadar 4
kategori
GENEL AGIZ Cignemek, yemek, sosyal iliski, 12 Dislerinizdeki veya protezlerinizdeki “daima’’dan “higbir
SAGLIGINI goriiniis, agri, kaygi, utanma problemlerden dolay1 ne kadar sik zaman”’a kadar 6
DEGERLENDIRME yediginiz gidalarin ¢esit ve miktarlarinin | kategori
INDEKSI smirladiniz?
DENTAL ETKi Goriinis, yeme, telafuz, giiven, 25 Size gore dislerinizin veya protezlerinizin | “iyi”, “kotii” ve
PROFILI mutluluk, sosyal hayat, iliskiler rahat hissetmeniz lizerine iyi (pozitif), “hi¢” etki olmak
kotii (negatif) veya hig etkisi oldu mu? tizere 3 kategori
(OHIP) AGIZ Fonksiyon, agri, fiziksel kisitlilik, 49 Disleriniz, agziniz veya protezlerinizdeki | “Cok sik™’tan
SAGLIGI ETKi psikolojik kisitlilik, sosyal kisitlilik, problemlerden dolay1 yiyecekleri ¢igne- “hi¢cbir zaman™’a
PROFILI engelli olmak mekte zorluk ¢ektiginiz oldu mu? kadar 5 kategori
SUBJEKTIF AGIZ Cigneme, konusma, semptomlar, 42 Gegen yil dissel problemler ne kadar sik Soruya gore farkli
SAGLIGI DURUMU | yeme, iletisim, sosyal iliskiler uyumanizda zorluga sebep oldu? cevaplar Soruya
INDIKATORLERI gore farkli cevaplar
YASAMIN AGIZ Agiz saglig, beslenme, kendi ile 56 iki boliimlii soru: (A) Anlagilir Kisim A: 4 kategori
SAGLIGI KALITESI | ilgili agiz saglig, genel yasam konusmak sizin i¢in ne kadar 6nemli? (Hi¢ 6nemli
ANKETI kalitesi (B) Anlasilabilir konusabildiginiz i¢in ne | degil”’den “cok
kadar mutlusunuz? 6nemli”’ye), kisim
B: 4 kategori
(“mutsuz”’dan
“Mutlu”’ya)
GUNLUK HAYATA | Rahatlik, gériiniis, agr1, giinlik 36 Son 3 ayda genelde dislerinizden ne kadar | Soru tipine gore
DISSEL ETKIi aktiviteler, yeme tatmin oldunuz? cesitlilik
AGIZ SAGLIGIiLE | Giinliik aktiviteler, sosyal aktiviteler, | 3 Caligma veya hobileriniz gibi Her zaman™’dan
ILISKILI YASAM muhabbet giinliik aktivitelerinizin etkileyecek “higbir zaman™a
KALITESI kadar disleriniz veya disetlerinizde kadar 6 kategori
problemleriniz oldu mu?
GUNLUK Yeme, konusma, ag1z sagligi, uyuma, | 9 Daért boliimlii sorular: (A) Son 6 ayda dis | Soru tipine gore
PERFORMANSA goriiniis, duygusal performanslar problemleriniz yemede veya yiyecekten cesitlilik
AGZIN ETKiSi zevk almanizda zorluga yol agt1 mi1?
(B) Bu zorlugu diizenli/periyodik veya
belli donemlerde/rastgele mi yasadiniz?
(C) Son 6 ayda bu zorlugu ne kadar
sik yasadiniz? (D) 0’dan 5’e bir skala
kullanarak, glinlilk yasaminizda yemede
veya yiyecekten zevk almanizda bu
zorlugun etkisini tanimlayabilirsiniz?

Tablo 2: Agiz saglig ile iligkili yagam kalitesi 6lgekleri ve soru-cevap drnekleri
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that add value to the existing evidence, and
with implications in clinical practice are given
preference.

Articles submitted as Case Reports are
expected to have one of the following
properties: cases challenging to diagnose;
novel diagnostic technique, treatment or
operative approach; management of clinical
complications. Rarity of the case isnotrequired
but it should be presented with a discussion
of differential diagnosis. Complications
that serve clinical decision making will be
considered for publication. Case Reports
should be presented as an informative manner
and simulation of cases should be supported
with clinical photographs, photomicrographs
and radiographs as appropriate.

Reviews must include recent research and
summarize important concepts. Use of
diagrams, flow charts, tables and figures to
enhance clarity rather than using block bulk of
written information is encouraged. In general
terms, it should consist of abstracts written
in both Turkish and English, Main Text and
Contemporary References. It is recommended
that the article does not exceed 5000 words,
even if there is no exact word limit.

Opinions should represent concise opinion
pieces that address various topics of relevance
to dental practice. These topics may highlight
controversial opinions, or issues within the
field. These topics may also include public
health care, patient safety, or surgical trends,
government actions, and commentaries on
specific article or editorial that has been
published by the Aydin Dental Journal.

Manuscript format
In preparation of their texts, the authors must
pay attention to the points listed below:

Manuscripts should be prepared in A4 format
with margins of 2,54 cm (1 inch) from all
the four sides. Pages must be numbered



consecutively throughout the document. The
entire manuscript should be typed in Times
New Roman, 12 point font and one half-
spaced. Headings and subheadings should be
typed in bold faced letters without a colon, or
any other mark at the end. Headings should
be typed in capitals while subheadings should
be typed in lower-case, capitalize the first
letter. Type all text justified margin. A blank
line between paragraphs, between headings
and text, and between references should
be inserted, no indentation. The preferred
submission format is Microsoft Word.

Manuscript sections

Order of manuscript should follow as Title
Page; Abstract and Key Words (for Research
Articles and Reviews); Main Text; Conflict
of Interest; Acknowledgements (optional);
References; Appendix/Appendices (optional);
Tables; Figure Legends and should be
combined into a single Word document.

Title Page: Each manuscript should have a
title page providing the article title (in capital
and bold faced letters and no more than 12
words); full names of each author with degrees,
professional title; authors’ institutional
affiliations including city and country; name,
address, telephone, fax and email address of
the author responsible for correspondence.

Abstract and Key Words: No abstract is
included in Opinions. Research Articles, Case
Reports and Reviews should be accompanied
by an abstract. The abstract should not
exceed 250 words. The abstracts should
be in a structured format. Research Article
abstracts should be under subheadings of
Background/Objective, Methods, Results
and Conclusion. Review articles should be
structured as Background/Objective, Types of
Studies Reviewed (a description of the types

of studies reviewed), Results, and Conclusion.
Case Reports should have subheadings of
Background/Objective, Case Description, and
Conclusion.

Keywords: (3-10 words) highlighting the
article’s most important topics should be
listed afterwards.

Main Text:

Research Article should be presented in
the order of Introduction, Methods, Results,
and Discussion sections. The main text of
manuscripts submitted as Research Articles

should have a limit of 3500 words.

Case Report should be consisted of a short
introduction, case report, discussion and
conclusion sections. Case Reports should be
written so as not to exceed 1500 words.

Letter to the Editor should have a limit of
600 words and written nonstructured format.

Review Invited or non-invited reviews will be
published.
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the conduct of the research or any commercial
affiliations that could be considered to pose
a conflict of interest regarding the submitted
manuscript. If so, briefly describe the role of
the sponsor(s).
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paragraph at the end of the text and before
the references. Permission and approval of
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Tables and Figures: A maximum of 5 figures



and 4 tables should be submitted. Tables and
figures must be numbered consecutively.
Ensure that each table and figure is cited in
the text.

A short descriptive title should appear above
each table. Do not draw vertical rules in
tables. Figures should be submitted separately
in TIFF, JPEG or EPS format in grayscale.
Figures should have a caption. If the patient is
clearly identified in the article, his/her written
permission must be obtained. Figures should
be sent at high resolution (1920x1080) and
high DPI (at least 300 DPI).

Citations: Cite references in the text
sequentially as a superscripted number after
any punctuation mark.

For example:

...as reported by Saito et al.2

If a reference is cited more than once, the
same number is used. A hyphen should be
used to link numbers which are consecutive,
and a comma used where numbers are not
consecutive.

For example:
Several studies3—6, 11, 15 have shown that
primary stability in dental implants.

References: All references cited in the text
must be included in the list of references at the
end of the paper. The accuracy of references
is the responsibility of the author. References
are listed in the order in which they are cited
in the text.

Citations in the reference list should be in the
following style:

When citing papers from periodicals, give the
author’s name, article title, journal name as

abbreviated in Index Medicus, year, volume,
pagination.

For example:

Halsband ER, Hirshberg YA, Berg LI
Ketamine hydrochloride in outpatient oral
surgery. J Oral Surg 1971;29:472-6.

When citing papers from books, give the
author, year of publication, title of chapter,
title of book, editor of book, place, publisher,
and first and last page numbers respectively.

For example:
Costich ER, White RP. Fundamentals of oral
surgery. 1st ed. Philadelphia: WB Saunders,
1971: 201-20.

Internet pages and online resources may be
included within the text and should state as a
full URL and date of access.

For example:
http://www.tdkterim.gov.tr/bts/ (12.10.2014)

Example for thesis references:

Efthimiadou D. (2006) Evaluation of Dental
and Skeletal Changes Due To Surgically
Assisted Rapid Maxillary Expansion. PhD
Thesis, Istanbul, Marmara University, Institute
of Medical Sciences.

CHECKLIST

Only complete manuscript submissions will
be considered for publication. Complete
submission must include:

» Cover letter for manuscript submission

« Signed copyright transfer statement by
corresponding author



* Letter of approval from review committee
for the use of human samples in research
and human experiments (if necessary)

» Letter of approval from relevant authority
for the use of animals in experiments (if
necessary)

» Signed consent to publish from human
subjects who can be identified in your
manuscript (if necessary)

In the actual article, ensure that the
following information is provided:
» Title page (double spaced)

o Article title
o Name(s) and affiliation(s) of author(s)

o Running title not exceeding 50 characters
and 12 Words

o Corresponding author’s contact details
(name, e-mail, mailing address, telephone
and fax numbers)

* Abstract max 250 words and 3-10 key
words (double spaced)

* Main text with appropriate section
headings (double spaced)

* References (double spaced), on a new
page

* Tables (double spaced), each on a new
page

» Figures and/or illustrations should be JPG/
TIFF format and separate files



