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Özet  
 
Erbiyum, Krom: Yittriyum-Selenyum-Galyum-Garnet (Er, Cr:YSGG) lazerler dental kliniklerde kullanımı gittikçe artmaktadır. 

Çalışmamızın amacı konvansiyonel yöntemler ile açılmış implant kavitelerine Er, Cr:YSGG lazer uygulanmasının implant stabilite 
(ISQ) değeri üzerine etkisini karşılaştırılmasıdır. 

Çalışmaya dahil edilen 16 bireyin her birine iki adet implant yerleştirilmiştir. Her bireydeki iki implantin birine konvansiyonel 
yöntemler ile implant kavitesi açılarak implant yerleştirilmiş (I-1), ikincisine ise yine konvansiyonel yöntemler ile implant 
yerleştirildikten sonra implant kavitesine Er, Cr:YSGG lazer uygulanmasını takiben implant yerleştirilmiştir (I-2). Ossseointegrasyon 
süreci tamamlandıktan sonra ISQ değeri tekrar ölçülerek arasındaki fark alınıp karşılaştırılmıştır. 

Operasyon sonrası ISQ değerler ile osteointegrasyon süreçleri tamamlandıktan sonraki ISQ değerlerin farkları alındığında 
I-1 grubunun ISQ değer değişimi 11,18 olurken I-2 grubunda ortalama ISQ değer değişimi ise 17,5 olarak bulunmuştur. ISQ değişim 
değerleri I-2 grubunda, I-1 grubundan istatistiksel olarak anlamlı şekilde yüksek olduğu belirlenmiştir 

Er, Cr:YSGG lazer uygulanması kavite içerisindeki osseointegrasyonu geciktiren ya da önleyen bakterileri yok ederek 
osseointegrasyonun tam oluşmasını sağlıyor olabilir. Diğer bir açıdan düşünüldüğünde ise Er,Cr:YSGG laser kemik yüzeyine 
uygulandığında kemik rezenerasyonu hızlandırmakta ve collajen fibril oluşumun artırabilmektedir. 

 
Anahtar Kelimeler: Er, Cr:YSGG lazer, osseointegration, implant, implant stabilite değeri. 
 
Abstract 
 
The usage of Erbium chrome: yttrium-selenium-gallium-Garnet (Er, Cr:YSGG) lasers in dental clinics have increased in 

time. The aim of these invention is to compare the effect of Er, Cr:YSGG laser applications carried out on implant cavities that have 
been opened using conventional methods, to the implant stability quotient (ISQ) values.  

Two implants have been implanted for each of the 16 subjects which have been included in the study. One of the implants 
have been implanted by opening an implant cavity through conventional methods (I-1) and the other again has been implanted by 
opening a cavity through conventional methods but said second implant has been inserted following the application of  Er, Cr:YSGG 
laser to the implant cavity (I-2). After the completion of the osseointegration process, ISQ values were again measured and the 
differences between the initial values have been compared.  

When the difference between the ISQ values following operation, and the ISQ values following the completion of 
osseointegration processes were taken, it has been determined that the average ISQ value variance was 11,18 in the I-1 groups, and 
the average ISQ value variance was 17,5 in the I-2 group. It has been found out that the ISQ variance values in the I-2 group wherein 
was statistically meaningfully higher to the ISQ variance values in I-1 group.  

The Er, Cr:YSGG laser application could ensure the full formation of osseintegration by preventing bacteria that delays 
osseointegration in the implant cavities. If taken into consideration from another aspect, when Er, Cr:YSGG laser is applied on a 
bone surface the bone regeneration is accelerated and compromised collagen fibres to re-grow before osteogenesis can begin.  

 
Key words: Er, Cr:YSGG laser, osseointegration, implant, implant stability quotient. 

  

 
 

              INTRODUCTION 
 

Laser in periodontal treatment is 
basically non surgical, surgical, and is 
considered to be safe with its usage and correct 
parameters in antimicrobial treatment in 
addition to periodontal treatment. Laser 
treatment is also used in controlling bleeding 

postoperatively, and is used to benefit from its 
effects to decrease the severity of pain and 
inflammation. Following all mechanical 
procedures, it can also be used in maintenance 
treatment as antimicrobial support.1-3 Many 
studies have been carried out to increase the 
success of periodontal treatment nowadays and 
various types of laser have been applied. CO2 
laser was used as defocus and it has been 
defined that the smear layer on the root surface 
was lifted, decontamination was obtained and 
fibroblast adhesion was provided.4 In studies 
carried out with Nd:YAG laser, it has been 
reported that Nd:YAG laser provided 
decontamination and endotoxine inactivation on 
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unhealthy root surfaces and provided 
bactericidal effect.4,5 It has been put forward 
that clinical applications of diode laser, had a 
bactericidal effect on the bacteria found in the 
environment.4 It has been mentioned in many 
studies that the usage of Er:YAG lasers showed 
high bactericidal effects on 
periodontopathogenic bacteria in low energy 
levels and that it removed toxins such as 
lippolysaccharides that have been diffused on 
the root surface.6 In order to decrease the 
thermal side effects that can be formed during 
periodontal tissue applications and to increase 
the cutting efficiency of the system, different 
types of lasers have been developed. One of 
these systems are the Er, Cr:YSGG lasers. Er, 
Cr:YSGG lasers have 2.78 μm wave lengths, 
and comprise together the YSGG laser energy 
and air-water cooling system which removes 
enamel and dentine efficiently. The air-water 
spray is attached to the device, and while a light 
beam is exuded air-water flow is established 
towards the sapphire tip. The laser energy at 
this wave length is absorbed at a maximum 
degree by water molecules.7 Laser treatment is 
successfully applied in dental implant 
applications. The most important rule in oral 
implantology is to ensure the primary 
stabilization of the implant and to protect 
stabilization following overload, or in other 
words to ensure the development of 
osseointegration.8-11 In order to evaluate the 
primary stabilization of implants and the 
osseointegration degree, methods such as 
histology, histomorphometry, extraction torque 
analysis, pushing and pulling tests, and 
radiological methods have been used. However 
as some of these methods are invasive and not 
trustworthy enough, they are deemed to be 
unsuitable for long term clinical evaluations.12 A 
non invasive Periotest (Siemens AG, Bensheim, 
Germany) device has been used in order to 
overcome such problems and to measure the 
implant stabilization.11,12 However this device 
does have disadvantages as it is low resolution, 
it has insufficient precision and is sensitive to 
the physician using the device. By starting off 
from these necessities, a resonance frequency 
analysis (RFA) method has been developed 
which evaluates the status between the implant 
and bone without damaging the implant and 
which provides reliable results.13-16 RFA is a 
method which measures osseointegration and 
stabilization without causing any kind of 

damage to the implant.15,16 In order to carry out 
these measurements an Osstell device 
(Integration Diagnostics AB, Gothenburg, 
Sweden) has been used. The transducer which 
connected to the device in order to take the 
necessary measurements is screwed on tightly 
to the implant and oscillation is carried out with 
the effect of piezo elements.14,15 The device 
records the resonance frequency established 
between the ranges of implant-bone. This value 
is shown with a graphic and numerical value 
that varies between 0-100. The numerical value 
that is established as a result of the oscillation 
of the implant-transducer elements is called the 
implant stabilization rate (ISQ).16 The higher the 
ISQ value of the implant, the more that implant 
is stabilized.13,16 It is possible to monitor the 
implants during their insertion (primary 
stabilization), during the healing process and 
after overload by means of this device used for 
diagnosis. An implant which shows decrease in 
its stabilization due to excessive overload can 
be early diagnosed and can be saved before 
the implant is unsuccessful. The implant 
stability of laser treatments or in other words 
studies which investigate the effects of laser 
treatment on osseointegration are scarce in 
literature. The aim of the invention, is to 
compare the changes of the ISQ values 
following the osseointegration processes of 
implants, between implants which have been 
implanted following the application of Er, 
Cr:YSGG laser into the implant cavities that has 
been formed with conventional methods during 
dental implant treatment and which have been 
implanted without the application of Er, 
Cr:YSGG laser into the implant cavities. 

 
MATERIAL AND METHODS 
 

Subjects participating in the study: 
 

16 subjects have been included in our 
study who had applied to Yüzüncü Yıl 
University Faculty of Dentistry, Periodontology 
Department Clinics in the year 2012, who were 
found to have at least two teeth missing as a 
result of clinical and radiographic analysis and 
were planned to receive two implants as 
treatment. Attention was paid to the subjects to 
be included in the study so that they did not 
have any kind of systemic diseases in their 
anamnesis, that they were not menopausal, 
pregnant, or lactating, that they had not used 
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any kind of medicine which was effective on 
their immune system or that they did not use 
antibiotics in the last six months, and that they 
are non smokers. The subjects involved in the 
study were told about the aim and content of 
the study, and they signed an approval form 
stating that they voluntarily participated in the 
survey. Each subject read the Helsinki 
Declaration before getting involved in the study. 
Consent for the study from the Human Ethics 
Research Committee of Konya University 
Medical Faculty (KU-120312) has been 
obtained. 

 

Applying the implants: 
 

At least two implant treatments have 
been carried out on each of the 16 subjects 
who have participated in the study. Each 
implant applied to each subject has been 
opened by using conventional surgical methods, 
and the implant cavities have been filled in 
accordance with the methods suggested to be 
applied by the implant company. An additional 
method was not applied to the first one of the 
cavities and an implant was inserted. Er, 
Cr:YSGG laser (1.5 W power setting and 20 
Hz/sec pulse repetition with 35% water and 
45% air spray) has been applied to the other 
implant cavity and then said implanted were 
inserted. Irradiation was performed with a 
sapphire tip (8.5 mm, 0.6 mmΦ, MG6; 
BIOLASE) in noncontact and focusing modes. 
Each patient was rehabilitated with two 
endosseous osseointegrated implants (10 mm 
in length and 3.7 mm in diameter, Implant-
Direct Screwplant). All of the implants included 
in the study were implanted in the mandible. All 
measurements were made by the same dentist. 
Finally 32 implants were used in 16 patients in 
the present study. Said 32 implants were 
divided into two groups; 

I-1 Group: Is the group where the 
implant is inserted into the cavity opened with 
conventional methods without an application of 
Er, Cr:YSGG laser treatment.  

I-2 Grubu: Is the group where the 
implant is inserted into the cavity opened with 
conventional methods following the application 
of Er, Cr:YSGG laser treatment. 

The ISQ values of implants following 
their insertions have been measured and it has 
been waited for the osseointegration process to 
be completed. After the completion of the 

osseointegration processes of the implants (100 
day), the ISQ values of the implants belonging 
to the subjects participating to the study have 
been re-measured and the changes between 
the ISQ values have been recorded.  

 

Data Analysis: 
 

Each implant has been accepted to be a 
statistical unit in this study and the analysis 
have been carried out with a SPSS 15 packet 
program. Defining statistics such as arithmetic 
means, standard deviation are used in the 
presentation and evaluation of data. The intra 
group comparisons of the ISQ values before the 
osseointegration process was completed and 
after the osseointegration process was 
completed were carried out with a Wilcoxon 
Test. The statistical significance of the results 
were evaluated at p<0.05 level. 

 

RESULTS 
 

16 subjects, 7 of which were women and 
9 of which were men were included in the study. 
32 implants were implanted in total, as two 
implants each for all 16 subjects. The average 
ages of the subjects participating in the study 
was calculated to be 40.32 (Table-1).  

 

Table-1: Shows the implant stability quotient 
(ISQ) values following the operation and after 
completion of the osseointegration process of 
groups wherein Cr:YSGG was not applied to 
the implant cavity (I-1) and wherein Cr:YSGG 
was applied to the implant cavity (I-2). 
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The ISQ values calculated following 
surgical operation of all implants and the ISQ 
values following the completion of the 
osseointegration process have been presented 
in Table 1.  

When the results were evaluated, the 
average ISQ values following operation in the I-
1 group have been determined to be 56,5. And 
the average ISQ values following operation in 
the I-2 group have been determined to be 54,6. 
When the results were evaluated, the average 
ISQ values following completion of the 
osseointegration processes in the I-1 group 
have been determined to be 67,6. And the 
average ISQ values following completion of the 
osseointegration processes in the I-2 group 
have been determined to be 72,1. When the 
difference between the ISQ values following 
operation and following the completion of the 
osseointegration process are taken, it has been 
determined that the average ISQ value variance 
was 17,5 in the I-2 group and the average ISQ 
value variance was 11,18 in the I-1 group. It 
has been found out that the ISQ variance 
values in I-2 group were statistically 
meaningfully higher in comparison to the I-1 
group (p<0,05). 

 

DISCUSSION 
 
There are some proven techniques for 

opening implant cavities and inserting implants. 
These techniques are based on the principle for 
establishing healing such that it will not prevent 
the relationship between the implant and the 
bone. When this healing process is examined, 
there are some conditions which need to occur. 
Blood clots fill the extraction site, provisional 
connective tissue matrix replaces the blood clot, 
woven bone fills in most of the provisional 
matrix, cortical bone grows over the woven 
bone, and bone marrow fills the inside of the 
lamellar bone.17 When healing processes 
continue without any problems, the 
osseointegration between the bone and the 
implant is formed without any problems. With 
this study it has been examined to see if dental 
lasers are effective in the implant bone healing 
process. Conventional drills and different laser 
types have been used in opening implant 
cavities in literature and these drills and laser 
types have been compared with each other. 

However a study like our one, which compares 
the osseointegration levels of both implants with 
RFA, wherein one of the implants are inserted 
into an implant cavity which has been opened 
with conventional methods following the 
application of Er,Cr:YSGG laser and the other 
implant is inserted into an implant cavity which 
has been opened with conventional methods 
without the application of Er,Cr:YSGG laser, is 
not present in literature. When studies wherein 
implant cavities are opened only using a laser 
are evaluated; it was found that the Er:YAG 
laser showed faster bone healing and better 
osseointegration than that achieved after 
conventional techniques using a drill.18 In these 
study, although a cavity is not opened 
completely using a laser, it was found that the 
ISQ variance values in the group wherein 
Er,Cr:YSGG laser was applied to the implant 
cavity like in other studies, were higher in 
comparison to the group where Er,Cr:YSGG 
laser was not applied. In this case it is shown 
that the implants where Er,Cr:YSGG laser is 
applied were better osseointegrated. The 
reason for this situation could be that even 
though an implant cavity is sterile, it could be 
contaminated with bacteria. It has been 
determined in literature, in many studies that, 
the level of bacteria decreased in areas which 
were treated with laser.19 The laser treatment 
could be eliminating the bacteria that delay the 
osseointegration within a cavity and ensuring 
that osseointegration is fully established.20 If 
taken into consideration from another point of 
view, it could be said that when Er,Cr:YSGG 
laser is applied on a bone surface, bone 
regeneration could be accelerated and could 
compromise collagen fibres to re-grow before 
osteogenesis can begin.21 Moreover there are 
studies which show that preparing the implant 
cavity with different lasers stimulate the growth 
factors and increase healing.22,23 In another 
study, the difference between the implant cavity 
in dogs where the cavities were opened with 
conventional methods, and where the cavities 
were opened with Er:YAG laser have been 
examined and it has been found that the 
primary stability of implants inserted into the 
cavity opened by using Er:YAG laser device 
was better in comparison to the ones opened 
with conventional drills.22  

Extensive heat through thermal 
destruction of cells, reduced blood flow, a 
denaturation of alkaline phosphatase and 
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change in the hydroxyapatite mineral lattice 
structure are some of the factors that affect the 
self treating of the bone following the 
preparation of a dental implant cavity.24,25 Not 
only in implant surgery but also in surgical 
procedures, irrevocable damages could occur 
in the bone depending on mechanical and 
thermal effects.26-28 In order to decrease this 
damage, laser treatments are frequently used. 
Thermal surgical trauma and mechanical 
trauma caused by the manipulation of the 
osseous tissue during implant cavity 
preparation substantially affects the progress of 
osseointegration and bone healing.28-30 As it 
can be understood from the results of our study, 
it has been found out that the ISQ variance 
values were higher when Er,Cr:YSGG laser is 
applied during surgical operation into the 
implant cavities opened using conventional 
drilling. This situation can conclude that 
osseointegration was better when Er,Cr:YSGG 
laser was used.  

 
CONCLUSION 
 
The bone tissue regeneration being 

effected due to thermal and mechanical trauma 
occurring during the opening of implant cavities 
could have gone back to its prior state with the 
application of Er,Cr:YSGG laser. Therefore, 
further studies could help us understand better 
the effect of laser treatment on implant 
osseointegration. Many more studies need to 
be carried out in order to understand the level 
of effect of the interaction on the bone implant 
surface of laser treatment applied in addition to 
conventional implant cavity opening methods. 
Within the limits of the present study, it was 
concluded that Er,Cr:YSGG laser may 
represent a promising tool for suitable 
osseointegration. 
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