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ABSTRACT

Hard tissue preparation prior to dental implant placement: A
four-year retrospective study

Background: The purpose of this study was to investigate
incidence for the requirements of hard tissue preparation prior to
dental implant placement.

Methods: In this retrospective study, the records of 1086 patients
who referred to Mustafa Kemal University, Faculty of Dentistry,
Periodontology and Oral and Maxillofacial Surgery clinics between
2011 and 2015 were investigated. The received frequency of
patients’ onlay grafting, autogenous block grafting, socket
preservation, guided bone regeneration, external sinus lifting, ridge
split osteotomy, alveolar distraction osteogenesis, inferior alveolar
nerve repositioning were evaluated in any process of the dental
implant.

Results: 3186 dental implants in 1086 patients were included to
the study. Among 295 patients, it was observed that the number of
men was 144 (48.8%) and number of implants was totally 309
(47.2%) implants, while the number of grafted implants in women
of 151 (51.2%) was 346 (52.8%). The numbers of grafting
procedures for augmentation are as follows; 286 (43.7%) onlay
grafting, 23 (3.5%) socket preservation, 9 (1.4%) guided bone
regeneration, 271 (41.3%) open sinus lifting, 62 (9.5%) alveolar
ridge splitting, 2 (0.3%) alveolar nerve repositioning and 2 (0.3%)
distraction osteogenesis.

Conclusion: In this study, it was observed that the different
augmentation procedures were applied to place the dental implant.
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6z
Dental implantasyondan 6nce sert doku hazirhigi: dort yillik
retrospektif bir calisma

Amag: Bu calismanin amaci dental implant yerlestiriimeden énceki
sert doku hazirhgr gereksinimlerininin insidansini arastirmaktir.

Gere¢ ve yodntem: Calismamizda, 2011-2015 yillan arasinda
Mustafa Kemal Universitesi Dis Hekimligi Fakiiltesi, Periodontoloji
ve Agiz, Dis ve Gene Cerrahisi kliniklerine basvuran 1086 hasta
incelendi. Dental implantasyon éncesi veya sirasinda yapilan onlay
greftleme, otojen blok greftleme, soket koruma, yonlendiriimis
doku rejenerasyonu, eksternal sinus lifting, ridge-split osteotomisi,
alveolar distraksiyon osteogenezi, inferior alveolar sinir
repozisyonu islemleri her bir implant icin ayn ayn kaydedildi.

Bulgular: 1086 hastada 3186 implant degerlendirildi. 295 hastada
(% 27.1) 655 implantin herhangi bir augmentasyon proseduru ile
yerlestirildigi saptandi. Augmentasyon prosedirlerinden en az
birini alan 295 hastanin 144’G erkek iken 151’i kadindi. Erkeklerde
309 implant kadinlarda ise 346 adet implantin augmentasyon
prosedlru ile yerlestirildigi saptandi. Augmentasyon prosedirl
uygulanan 286 implant igin onlay greftleme, 23’G icin soket
koruma, 9'u icin ydnlendiriimis kemik rejenerasyonu, 271’i igin
eksternal sinus tabani yukseltme girisimi, 62’si icin ridge-split
osteotomisi, 2’si i¢in inferior alveolar sinir repozisyonu, 2’si igin
distraksiyon osteogenezi seklinde dagilim gésterdigi gézlendi.

Sonug: Bu calismada, implant yerlestirme islemi 6ncesi veya
sirasinda gesitli greftieme prosedurlerinin uygulandigi gézlendi.
ANAHTAR KELIMELER

Kemik augmentasyonu, dental implant, tanimlayici istatistik

Due to absence of the stimulation of periodontal fibres
in process after tooth extraction, alveolar bone
resorption begins naturally. In the first year, there is a
decrease of 25% in the total bone width depending on
the bone resorption caused by advanced periodontal
diseases, endodontic lesions and/or trauma.'? Also, it
has been reported that the proportion of bone loss
within the first year was greater than that of the
following years.®* Sometimes, progressing quickly in
women and in early tooth loss, the resorption may
result in the complete loss of alveolar bone. In addition,

the alveolar bone resorption is faster in the mandible
compared to the maxilla.> Apart from the physiologic
resorption of the alveolar ridge, fragmental bone loss
might cause by traumatic tooth extraction procedures.®

Titanium dental implants have been used in the
treatment of partial and total edentulous individuals a
time for more than 40 years.” The most important
things to be taken into consideration at the placement
of dental implant are: the amount and quality of the
pre-existing bone. The pre-existing bone is defined as
the amount of bone in the edentulous area. In the past,
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the condition of the pre-existing bone would affect
the position and size of the implant. Whereas, both
hard and soft tissue have to be adequate in volume
and quality for the ideal placement of an implant.
Therefore, bone augmentation should be done
according to the size and number of the planned
implant. The grafting of extraction socket, guided
bone regeneration, horizontal and vertical ridge
augmentation and sinus lifting are some of the
methods used for the bone augmentation. In order
to maximize the results in these applications,
different techniques such as particle grafting,
membrane usage, block grafting, and distraction
osteogenesis, either alone or in combination, could
be used.®® Moreover, the ridge splitting technique
showed that it would be successfully used as an
alternative method for horizontal ridge expansion.°
In cases of which augmentation is contraindicated
as a result of excessive resorption of the posterior
mandible, alveolar nerve repositioning procedures
might be required to provide the necessary space
for the placement of implant.’ In the light of these
data, the aim of our study was to investigate
retrospectively incidence of the requirements of
hard tissue augmentation for the dental implant
placement.

MATERIALS AND METHODS

The records of patients who referred to the
Periodontology and Oral and Maxillofacial Surgery
clinics between 2011 and 2015 years for dental
implantation were examined. Follow-up charts of the
patients including age, sex, type of augmentation
technique, implants received any augmentation
procedure were screened retrospectively. The
applications including onlay grafting (particle and
autogenous block grafting), socket preservation,
guided bone regeneration, open sinus lifting, ridge
splitting osteotomy, alveolar distraction
osteogenesis, and inferior alveolar nerve
repositioning, which they had been performed by
different surgeons, were recorded in this study. The
number of procedures was determined according to
whether it is required the augmentation for the
implantation. For instance, when a horizontal ridge
augmentation was performed with one piece of
autogenous block graft on a crest, the number of
onlay autogenous block grafting were calculated
twice if two implants were placed in the same area.
When considering an implant for inclusion criteria, it
had to be loaded with dental prosthesis. Implant
loaded was confirmed by clinical records and/or
radiography. The cases augmented which
placement of dental implant has not been
performed yet were excluded from the study.

RESULTS

The records of 1086 patients who applied to our centre
between 2011 and 2015 were reached. In the 4-year
period, 3186 dental implants were placed in these
patients, of which the average age was 45.92 years
(Table 1). Augmentation or grafting procedures were
applied by using different methods for the 655 (20.5%)
of the 3186 implants, and the distributions of the
number of implants with or without augmentation
according to the number and age of the patients, are
shown in Table 1. The average age of the 295 patients
received any graft application was 44.8. Among these
patients, it was observed that the number of men was
144 (48.8%) and number of implants was totally 309
(47.2%) implants, while the number of grafted implants
in women of 151 (51.2%) was 346 (52.8%) (Table 2).

Table 1.

Number of patients and implants included to the
study

Male 47,63 524 (48,3%) 1478 (46,4%)

Female 44,21 562 (51,7%) 1708 (53,6%)

Total/Average 45,92 1086 (100%) 3186 (100%)

Table 2.

Number of patients and implants with augmentation

Male 46,39 144 (48,8%) 309 (47,2%)

Female 43,31 151 (51,2%) 346 (52,8%)

Total/Average 44,8 295 (27,1%) 655 (20,5%)

Considering that the number of grafting procedures,
while the number of onlay grafting were 286, others
were 9 for guided bone regeneration, 23 for socket
preservation, 271 for open sinus lifting, 62 for alveolar
ridge splitting, 2 for alveolar nerve repositioning and 2
for distraction osteogenesis. The ratios and
percentages of the numbers of implant according to the
grafting method are shown in Table 3.
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Table 3.

Number and percentages of bone augmentation techniques

n 286 23 9 271 62 2

% 43,7 3,5 1,4 41,3 9,5 0,3

2 655

0,3 100

“n” shows number of grafted implants with any of augmentation technique. “%” shows frequency of the

augmentation technique reviewed in present study.

DISCUSSION

Nowadays, the developments in the treatment of partial
and total edentulous cases have made a breakthrough
in dentistry. Especially, the dental implants are often
preferred and used worldwide for this reason.'?'® When
a conventional or an implant prosthesis is planned to
replace a tooth lost by trauma or congenital causes,
the alveolar ridges in the edentulous area must be
evaluated. This is very important in terms of ensuring
the adequate bone volume and aesthetic
appearance.' The several studies showed that it need
to be at least 1 to 1.5 mm-width bone plate in lingual
and buccal of the implant for a good result. In case of
being less than 5 mm of alveolar bone thickness in
bucco-lingual direction, the augmentation of the
alveolar ridge would have great importance in order to
provide minimally 1-mm-width alveolar bone which is
surrounding any dental implant.

Many methods have been developed to increase the
bone volume.™ Of which, the onlay grafting technique
has been frequently used especially in the treatment of
small defects by wusing autografts, allografts,
xenografts, and alloplasts.®®

It was reported that significant levels of success could
be achieved in the horizontal and vertical bone
augmentations when the iliac block graft applied for
the purpose of implant rehabilitation.’® In addition to
the extra-oral graft sources such as tibia, fibula, and
costa, there are regions in the mouth for harvesting of
bone graft, which are symphysis, ramus, and bone
exostosis etc.’'® In our retrospective study, the choice
of both individuals and physicians was the iliac bone
among the autogenous block grafting methods. The
reason for this may be the presence of large defects
and resorption areas; because it easily provides the
desired shape during the application of the graft; easy
manipulation; and additionally to collect the desired
amount of particle grafts.

Another factor complicating the implantation is the
expansion of the maxillary sinus in the posterior
maxilla. The insufficient bone quantity frequently
encountered in the posterior maxilla is derived from
maxillary sinus pneumatisation and bone atrophy after
tooth extraction.®'® Maxillary sinus augmentation,

which is used to increase the bone height in the
atrophic posterior maxilla, is a procedure allowing the
placement of dental implant. It is divided into two
procedures: open and closed.?*?2 We included the
open cases to this retrospective study in which open
sinus lifting was applied to 271 (41,3%) of the 655
grafted implants. The hypothesis of “inorganic bovine
bone and its combination with autogenic bone have
an important difference in terms of bone healing”
could not be confirmed but also not be denied
because of insufficient evidence. As a result, there is
no a strong data about which graft material is the best
in maxillary sinus augmentation. In this retrospective
study, the allograft, xenograft or alloplastic particle
graft materials were used in cases of open sinus
lifting.20-23

On the basis of this information, we can say that a
larger portion of the augmentation techniques in the
maxilla consisted of maxillary sinus lifting procedures.

The cause of alveolar crest resorption after tooth loss
was mentioned above. According to a systematic
review, alveolar bone loss occurs in a range of 2.46—
4.56 mm for the control sites (without intervention)
compared to a loss of 1.14-2.50 mm for test sites
applied socket preservation. Also, there was a range
from 0.9-3.6 mm for control sites versus a gain of 1.3
to a loss of 0.62 mm in test sites.?* These results have
supported that the bone resorption decreased in the
areas where the socket preservation was applied.®
The reason for the decreased socket preservation
rates in this study was attributed to the reason that
the patients had their teeth already extracted when
they applied to our clinic or they expressed a willing
to take some time for decision making on implant
treatment option, which a result caused a loss of
valuable time needed for a proper healing of the
socket post-extraction.

In alveolar ridge insufficiency, block graft, guided
bone regeneration, distraction osteogenesis, alveolar
ridge splitting or expansion methods can be used
alone or in combination.® The ridge splitting
procedure is very advantageous for implant
placement and augmentation applications because of
shortening the treatment time for implantation. The
crest width to be subjected to ridge splitting must be
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at least 3.5 mm*. In the 1970s, over 5000 implants
were placed to the maxillary anterior area by Tatum,
using the ridge splitting method. All of the implants
were placed by expanding atrophic ridges thicker
than 3 mm in the same session.?

Scipioni et al. observed that the survival rate of
implants placed with ridge expansion was 98.8% even
after 5 years of follow-up.® Although the ridge splitting
method can be used in both jaws, the best results are
seen in the maxilla®. The ridge splitting procedure has
been preferred in the maxilla because its spongy
structure allows the ease of application. According to
our data, 45 (72.5%) of 62 implants were placed to the
augmented maxilla simultaneously  with  split
osteotomy.

The resorbable and/or non-resorbable membranes
are used for guided bone regeneration. However, the
resorbable membranes might not provide the
stabilization of applied particle graft material, whereas
the non-resorbable membranes are not affected by
soft tissue pressure. Titanium mesh forms an excellent
truss for bone augmentation, and the desired
successful results can be obtained.’®?® In this study,
among the reasons of low number of guided bone
regeneration might be included such as high cost, risk
of exposure, and requiring of a second surgical stage
can be counted.

Sometimes, the height of alveolar bone decreases
depending on resorption, which results in the
aesthetic and functional problems. In these cases,
although vertical augmentation could be applied in
combination with block graft and non-resorbable
membranes, but it has high rate of exposure.
Therefore, the distraction osteogenesis called method
of moving together the bone segment with the soft
tissues should be used for increase the bone crest.?°
The proximity of the alveolar nerve to the bone crest is
one of the challenging factors for implantation in
mandible. In case of decreasing vertical distance
between dental implant and alveolar nerve, the
alveolar nerve repositioning is indicated in order to
preserve the vital tissues. It is needed that the
distance is the range of 5-8 mm for this procedure.
Thus, the better results can be obtained in terms of
the biomechanical conditions, providing the ideal
crown-root ratio.® In our retrospective study, we
observed one alveolar nerve repositioning for two
dental implants.

Various augmentation techniques applied for implant
placement are more common in women than in men.®
Ella et al. used synthetic bone grafts together with the
horizontal ridge splitting method in mandibular crest
expansion; 59% of the 32 patients were women and
41% of them were men.®* Huumonen et al. evaluated
326 patients radiographically, and resorption occurred

in the jaw crests of 211 women, showing a higher
frequency than in men.® In another study, 19 of the 22
patients planned augmentation prior to their dental
implants were women.®* Our records were in agreement
with these reports.

In conclusion, this study showed that many
augmentation procedures were performed in order to
place dental implant
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