Downloaded from http://journals.tums.ac.ir/ on Wednesday, April 18, 2012

Original Article

Comparison of Peri-Ilmplant Bone Loss and Survival of M ax-
illary Intrasinus and Extrasinus ImplantsAfter 2 Years

AR. Rokn'?, AAR. Rasouli Ghahroudi®**<, S. Hemati®, A. Soolari®

1Associate Professor, Dental Implant Research Cefgéran University of Medical Sciences, Tehram Ira

2Associate Professor, Department of PeriodonticBp8icof Dentistry, Tehran University of Medical 8otes, Tehran, Iran
3Assistant Professor, Dental Research Center, Tehmaretdity of Medical Sciences, Tehran, Iran

4Assistant Professor, Department of PeriodontickpSlcof Dentistry, Tehran University of Medical 8ctes, Tehran, Iran
General Dentist, Sanandaj, Kordestan, Iran

®Diplomate of American Board of Periodontology, Ptévaractice, Silver Spring, MD, USA

Abstract:

Objective: Low quality of the bone and insufficient bone doethe size of the sinus ¢
resorption of the alveolar ridge decrease the‘kengr survival of implants in theosterio
maxilla compared to other regions of the jaws. ®aigorocedures to increase bone vo-
lume make it possible to place implants longer tBanm. In this situation sinus elevat
makes it possible to place implants. We intendvialuate peri-implant bone loss and sur-
vival of implants placed in elevated sinuses aftgrears and to compare with imple
placed in the native posterior maxilla.

Materials and M ethods: Twenty-five implants placed in sinuses that hadnbescon-
structed with Bio-Oss andealed after 9 months were compared with 30 implatdce:

in the posterior maxilla without any surgery. Th®ups were compared using prok
pocket depth, bleeding on probing, Plaque Indexlatk loss immediately after impl
placement. surgery and y&ars postoperatively. The criterion for implantvéeal was
presence or absence of the implant in the oraltygawhich was recorded in relev
forms in both groups.

Results: Three implants were lost; one in control and twayiafted sinuses. No signifi-
cant differences were observed in the survivaktdtegeneral, the mean bone loss ari

. intrasinus and extrasinus implants was not siggnifily different. In the same context,
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INTRODUCTION riorly and it may even extend to the canine
In many patients, the posterior maxilla posesminence after tooth loss.

problems for the placement of dental implant&8s a result, bone height is decreased in this
as a result of the presence of maxillary sinusesmea. Subsequent to periodontal disease, tooth
The maxillary sinus expands laterally and infdoss and maxillary sinus expansion, there is
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usually less than 10 mm of bone remainingutogenous bone grafts have been the primary
between the alveolar ridge and the floor of thmaterial of choice by dental practitioners all
maxillary sinus. This small amount of bone i®ver the world since surgical techniques for
usually associated with insufficient bone dersinus floor elevation were introduced. Al-
sity and great force in the region, endangerirfjough autogenous material is the most ac-
the long-term prognosis of many endostegeptable biomaterial for osseous grafts, its use
implant systems. A sinus elevation procedur@as some disadvantages, including the need for
may be undertaken to reconstruct bone at tBesecond surgical procedure.

sinus floor to increase the survival of dentdn addition, postoperative pain at the donor site
implants. Several techniques have been priay be severe, depending on its location and
posed for reconstruction of the posterior masthe amount of grafting material needed.

illa. Application of xenografts to increase bone
In the late 1960s, Linkow [1] reported that th&€ight and volume in_posterior maxillary de-
maxillary sinus membrane may be displacel@cts has been proved highly effective. Anor-
slightly to provide room for the placement ofganic bovine bone matrix, either alone or in
blade implants inside the sinus in the posteri§PMbination with, autogenous materials is the
maxilla. This technique requires at least 7 mfypaterial of choice by the majority of physi-
of vertical bone height under the sinus. cians who' perform sinus graft surgeries.
Barone [2] used onlayautogenous bone takéfoum and Wallace [4] examined 5,267 im-
from the illac to provide sufficient bonePlants aiter atleast 1 year of loading.

height to support implants and increase bong'€ Study included 34 lateral window accesses
height in the posterior maxilla. Tatum [3] in-and 11 xenografts, alone or in combination

troduced a modified Caldwell-Luc techniqudVith autogenous bone or in combination with

for maxillary sinus floor grafts. In this tech-Platélet-rich plasma. , ,
nique, the alveolar crest of the maxilla'is in] N€ Study showed that the survival of implants
cised and used to lift the maxillary sinus menf
brane. Then the bone graft is placed in the arB
that was previously occupied by the inferio

third of the maxillary sinus. Endosteal im-

plants are placed inside this grafted area aft . .
approximately 6 months of healing. This tech' 040 patients assessed for 12 to 25 months in
9 eligible studies were evaluated.

nique was developed for simultaneous placé: . 0 :
ment of the implant. he mean survival rate was 87.7% for im-

i 0,
Various materials that have been used to grﬁ‘ltalnts placed in 100% autogenousgrafts and
the sinus cavity are listed in Table 1.

‘l;aced in autogenous bone from a statistical
lewpoint.

n another systematic study by Del Fabbro et
Ir[5]' the survival rates of 6,913 implants in

Table 1. Materials used in sinus elevation procedures

Autogr aft Bone harvested from iliac crest, tibia, mandibuéanus and mandibular symphysis
Allograft Freeze-dried demineralized bone

Alloplast Resorbable hydroxyapatite, nonresorbable hydroxitepend resorbable glass
Xenoplast Bio-Oss, osteograft and inorganic bovine bone
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for implants placed in sinuses that had bedively.

reconstructed with a combination of xenograttandi et al [7] used demineralized freeze-dried
and autogenous bone the survival rate wa®ne allograft (DFDBA) and hydroxyapatite
94.9%. instead of autogenous bone to graft sinuses.
A survival rate of 85% was reported for sinusThe healing period varied from 6 to 13 months
es reconstructed with pure xenografts. Basdmfore implant placement, during which an
on the results of this study [5], it may be conesseous sample was taken from each patient
cluded that xenografts are as efficacious d&sr histologic and histomorphometric evalua-
autogenous bone. Xenografts are osteoconduion. Woven and lamellar bone was observed
tive rather than osteoinductive; therefore, thia all samples, with a mean volume of 27.92%
osseous walls of the sinus need to providd lamellar bone. Newly formed bone was
blood vessels, cells and growth factors thatroportional to the duration of the healing pe-
encourage bone formation. To achieve the bastd; the bone formed after 6 months was
results, the sinus membrane should be elevate®6%, which increased to 43.67% after 12
from the floor and the medial segment so thatonths. DFDBA particles were visible in the
the whole graft may receive blood vessels argpecimens surrounded by inflammatory agents
the greatest number of particles are in contatetken at 6 months. The particles decreased in
with the osseous walls. In addition, autogenowsze over time and no particles were visible
bone provides growth factors, so that bonafter 12 and 13 months.

formation is induced during bone turnoverScarano et al [8] carried out a study on 94 pa-
Because xenografts do not include growth fatients who had undergone sinus lifting proce-
tors, they need a longer healing period so thdtires to compare nine different graft materials
viable bone may be formed. in-an attempt to solve the problem of implant
The success of sinus grafting procedures [dacement in the posterior maxilla. A total of
evaluated by following the therapeutic objec362 implants were placed in reconstructed si-
tives and feedback from the patient. The aimauses. Six months after the implants were
of sinus lifting procedures include formatiorioaded, all of them were in satisfactory condi-
of viable bone in areas.in which no bone iBon and the patients had no complaints. Radi-
present and the survival of implants placed iographic evaluation revealed compact bone
the reconstructed bone. The latter should l@®ound the implants. Four years later, only
evaluated through prospective clinical studiesseven implants had failed and histologic eval-
Papa et al [6] evaluated 50 patients who hadhtions showed that vital bone had replaced
undergone sinus elevations between 1995 atiwe graft particles.

1998. Different grafting materials, includingOlson et al [9] conducted a study on patients
xenografts, autografts and allografts were usedth a mean age of 56 years to evaluate the
during the period. Postoperative evaluatiosurvival of implants placed in maxillary sinus-
consisted of radiographic examination and higs. The materials studied were allografts such
tologic evaluation at 6 and 12 months, respeas DFDBA, alloplasts such as HA, xenografts
tively. In radiographic examinations, theand a combination of these materials. One
amount of the bone formed was assessed dmehdred twenty implants were placed in 45
in the histologic evaluation, the quality of thegrafted sinuses. Thirty-eight months after the
bone formed was evaluated. The evaluatiomsplants were loaded, only three of the im-
revealed that xenograft particles and HA oplants failed, These failures occurred in pa-
autogenous bonehad the greatest and lowéishts who had a history of smoking. The sur-
resorption and replacement by bone, respedval rate of the implants placed in elevated
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sinuses was higher than that of the implantgas 96.8%, which was comparable to the suc-
placed in sinuses which had not undergoreess rate of 90% in sinuses reconstructed with
surgery. a combination of xenograft and allograft bone
Simunek et al [10] performed a histomorphofDFDBA). Hallman et al [14] evaluated the
logic study on 24 patients with a mean age efffects of different graft materials on implant
47 years to evaluate the effect of alloplastisurvival. They reported an overall survival rate
graft materials, such as hydroxyapatite in sinug 91% for 111 implants placed in 36 elevated
lifting procedures. Forty-five titanium im- sinuses at least 1 year subsequent to loading.
plants were placed and the patients were r8urvival rates for sinuses reconstructed with
examined at 6, 9, 12, and 15-month intervalButogenous bone alone and autogenous bone
after sinus grafting. In addition, samples wereith bovine bone at a 20:80 ratio were 82.4%
taken from the patients for histomorphologi@and 94.4%, respectively. In addition, implant
evaluations. The results showed complete rsurvival was reported to be 96% in sinuses re-
sorption of graft materials and replacemerdonstructed with 100% Bio-Oss.

with viable bone. The histomorphologic evaluThe aim of the present study was to evaluate
ation carried out in the study represented ahe survival of implants  placed in recon-
appropriate and noninvasive technique for costructed maxillary sinuses and to determine the
relation with implant survival rates. extent of bone loss around implants placed in
Andreana et al [11] carried out a study in siguch sinuses. These factors were then com-
patients who had undergone sinus lifting prgpared with implants placed in the intact post-
cedures to evaluate the efficacy of the use efiormaxilla.

calcium sulfate alone or in combination with

DFDBA in sinus grafting procedures. ClinicaMATERIALSAND METHODS

examinations showed long-term survival ofrhis case control study was carried out in the
implants placed in the grafted sinuses and hiBepartment of Implantology in the Faculty of
tologic evaluations of bone biopsies obtained Bentistry, Tehran University of Medical
to 24 months after surgery showed new borf&ciences after approval by the Ethical Re-
formation. search Committee of the Tehran University
Maiorana et al [12] compared peri-implanSchool of Dentistry. Eligible subjects who
bone loss and implant survival with the use afeeded dental implants in the posterior maxilla
HA versus a xenograft in sinus lifting proceincluding the first and second premolar and
dures and found no ‘significant differences ifirst and second molar regions, had a less than
peri-implant bone loss or successful osseointé-mm original distance between the alveolar
gration after 4 years. They reported a succesest and the sinus floor, had sinus surgery
rate of 97% in the treatment of 34 patientperformed with the lateral window technique
with 36 reconstructed sinuses and 37 implanéd Bio-Oss material, had a time interval of 9
with one failed implant. The average marginahonths since sinus elevation, had at least 24
bone loss for both HA and xenograft was months passed after the implant placement
mm. were enrolled in the study. Patients who had
Valentini and Abensur [13] studied 59 patient€lass Il or Ill occlusal relationships, bruxism
who received 178 cylindrical implants in 78and/or clenching habits and those who had
reconstructed sinuses to evaluate implant sutmmmunosuppressive systemic conditions such
vival. They reported a success rate of 94.5%s diabetes mellitus, pregnancy and smoking
over a mean period of 6.5 years. Survival dfabit were excluded from the study.Dental im-
implants in xenograft-reconstructed sinusgslants placed in reconstructed maxillary sinus-
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es with the lateral window technique and Bicusing SPSS software.
Oss graft material were compared with dental
implants placed in the posterior maxilla withRESULTS
out any other surgeries. For each subject, proh-total of 25 dental implants placed in recon-
ing pocket depth (PPD) at six spots around tistructed maxillary sinuses with the lateral win-
implants, bleeding on probing (BOP), Plagudow technique and Bio-Oss graft material and
Index (PI, presence or absence of plaqu® dental implants placed in the posterior max-
around implants) and bone loss on panoramia without any other surgeries were com-
radiographs immediately after implant surgerpared. The means and standard deviations of
and after at least 2 years were recorded fBPD (probing pocket depth), BL (bone loss)
both the test and control groups. The impla@nd LT (loading time) in both groups are listed
survival criterion consisted of presence or abn Table 2.Distribution of implants under study
sence of the implant in the oral cavity deteetween the two groups is; in intrasinus im-
mined by clinical examination. In order to calplants 4 implants placed in the second premo-
culate the type and amount of bone loss, tha region, 17 in the first molar and 4 in the
two radiographic views were compared as fosecond molar region. In extrasinus implants,
lows. Since the implant length was declared, there were 12 implants inserted in the first
was possible to determine the radiographmgremolar region, eight placed in the second
magnification for  each radiographicpremolar region, eight in the first molar and 12
view.Magnification was calculated by dividingpositioned in the second molar region.One of
the implant length on the radiograph by théhe 30 extra sinus implants placed in this study
actual implant length. failed and was extruded. In the intrasinus
group, two of the 25 inserted implants failed
Implant length on the » and were extruded. The chi-square test did not
Radiographic magnification = radiograph reveal any significant deference between the
Actual implant length two groups (P:0.448).
Then, the bone height around each impladtccording to BOP index, 18 implants of the
was measured on the radiograph from the mastrasinus group were marked as 0 and five of
inferior spot of the bone around it; subsequenthem were marked as 1. On the other hand, in
ly, divided by the magnification calculated forthe extrasinus group, 20 implants were marked
the implant on the same radiograph. This ca#s 0 and nine were marked as 1.
culation was carried out separately for eachhe chi-square test did not show any signifi-
implant on both radiographs. cant deference between the two groups
(P=0.397).According to PI, 19 implants of the
Bone height around the implant cniNtrasinus group were marked as 0 and four of
Actual bone height = __the radiograph them were marked as 1, but in the extrasinus
Mag“t':]'gastfn’:eoﬁégfog?;ﬁm °" group, 24 implants were marked as 0 and five
as 1.The chi-square test did not reveal any sig-
The difference between the two bone heightsficant deference between the two groups
calculated on the two radiographs representir{§=0.637).
the bone loss between the two time intervals
was recorded for each implant. In case of borid SCUSSION
loss, its type was determined and recorded. The use of dental implants in the posterior
Data were analyzed by descriptive statisticahaxilla is often limited due to the maxillary
tests (chi-square test) and analysis of varians#uses. To overcome the problem, open and
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closed sinus elevation procedures have beand resorption of graft materials and replace-
recommended using various materials to ossifgent with viable bone was reported.

the sinus cavity. In the present study, 25 inmn the present study, of the 25 implants placed
plants placed in sinuses reconstructed wiih reconstructed sinuses, only two had failed
Bio-Oss were compared with 30 implantafter 2 years.

placed in the posterior maxilla without sinugn a similar study by Olson et al [9] on the
grafting. The results may be evaluated froraurvival rate of 120 implants placed in 45 re-
various viewpoints. constructed sinuses, only three implants had
The survival rates of the implants were ndiiled after 38 months.

significantly different between the two groupshe similarities between the results of the
after 2 years. present study and those of other studies indi-
The survival rate of implants placed in the recate that sinus elevation with the lateral win-
constructed sinuses was 92% after 2 yeadpw technique may be used reliably for os-
whereas, the survival rate of the implantseous reconstruction. In addition, the use of
placed in intact maxillae was 96.7%. In a simiBio-Oss graft material alone can be an appro-
lar study by Hallman [14], a survival rate ofpriate alternative to autogenous grafts on the
91% was reported for 111 implants placed ioondition that there is at least an interval of 9
36 elevated sinuses, which had been loaded foonths after the graft procedure prior to im-
at least a year. In the present study, the meplant placement.

bone loss around the implants placed in eldean values for bone loss around implants
vated sinuses was less than 1 mm after 2 yeataced in reconstructed sinuses and outside the
(P = 0.981). In a similar study performed bysinuses were 0.641 mm and 0.643 mm, respec-
Maiorana et al [12] in 2005, 1 mm of bone losBvely, demonstrating no statistically signifi-
was reported around 37 implants placed in"2&nt difference. In the present study, there
reconstructed sinuses in a 4-year follow-up. ~were no significant differences in BOP, Pl and
In a study carried out by Simunek et al [10]RPPD around implants placed inside and outside
the success rate of intrasinus implants walse sinusesR = .397,P = .637, and® = .314,
evaluated by histology and histomorphometryrespectively).

Table 2. Means and Standard Deviations of PPD, BL and LEBdth Groups

Frequenc Standard Devia-
™ y Mean . P
(No.) tion
Extra-sinus implants 29 1.88 0.38
PPD 0.314
Intra-sinus implants 23 2.07 0.7001
Extra-sinus implants 29 0.64 0.69
BL 0.981
Intra-sinus implants 23 0.64 0.52
Extra-sinus implants 30 40.06 20.88
LT 0.024
Intra-sinus implants 25 28.16 16.33

PPD = Probing Pocket Depth; BL = Bone LossA.Moading Time
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CONCLUSION tayesh R. Maxillary sinus floor elevation using
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