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Early Osseous Tissue Formation Associated to Submerged
and Non-Submerged Dental Implants. A Histomorphometric
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SUMMARY: The purpose of this research was to compare the bone formation around submerged and non-submerged implants
installed in a mandible of dog. Seven beagle dogs were used in this protocol; initially, was performed extraction oftgetsterior
mandible and after 3 month healing were installed two dental implants with surface treatment (subtraction of titaniurficeigoagidi
in each hemimandible. Atransmucosal healing screw of 7 mm without oclusal contact was installed at the anterior iimulelat e a
non-submerged implant; in the posterior implant were installed a cover screw, using the submerged technique. After six weeks of
healing, histomorphometric analysis of osseous tissue between the threads was performed. Was analyzed the implanasniteas well
cervical, meddle and apical region of implant. Student t test with 5% significance was used. The non-submerged implaowedel sh
more bone formation than submerged implant without statistically significance (p=0.106); for regional analyses, cerniimalsrea s
more osseous formation than middle and apical areas. The regional analyses did not present statistical difference befoveen areas
comparative analysis of submerged and non-submerged implant model. Non-submerged implant model it's not an obstacle for osseous
formation.
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INTRODUCTION

The success of dental implant has been reported in ~ Success of osseointegration can be associated
the international literature (Busetal, 1997; Chiapascet to bone quality, implant stability and immobilization
al., 1997). In almost all of them, the standard protocol dMeyeret al; Romanoset al, 2002; Romanost al,
Branemark (two-stage surgery), is a prerequisite, leaving tB®03; Morriset al, 2003), because its early movement
implant submerged for 3 to 6 months. The primary objectivean be related to implant failure (Piller al., 1986);
was to allow the osseointegration and stability of thedgowever, the implant micromovement can be important
implants (Branemarét al, 1969) because early orimmediatefor osseointegration and implant success (Nkenke &
loading were related to fibrous tissue encapsulation and pdegnner, 2006).
capacity of bone for stress support, leaving necrotic bone to
implants contact (Branemark, 1983). On the other hand, Beckeret al in a prospective multicenter research
clinical researches and animal studies demonstrated teagluated the clinical outcomes of one-stage implants,
when implants are immediately loaded, osseointegration céarstalled immediately after tooth extraction with
occur without modifications or alterations as two-staggansmucosal healing abutments, showed 95.6% success in
implants (Chiapascet al.,Romanost al, 2001; Meyeet one year follow-up. Ericcsoet al (1994) placed one- and
al., 2003; Nkenkeet al, 2005). Advantages to one-stagegwo-stage implants into edentulous human mandibles and
implant surgery are to reduce number of surgeries angported 100% survival implants for both techniques in a
decrease total treatment time (Beckeal. 1997). short-term follow-up.
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Weberet al (1996) evaluated submerged and nonSurgical Procedure All surgical procedures were performed
submerged implants in an animal model; the plasma-sprayiach veterinary surgical room. The animals were submitted
titanium implants showed similar distances from tops db anesthesia with an intramuscular ketamine (10 mg/kg),
implants to the bone crest for both submerged and naairopine (0.06 mg/kg) and xilazine clorhidrate (0.03 ml/kg);
submerged implants. Another report of Ericcebal. (1996) analgesic medication was applied with intramuscular
compared healing times for one-stage implants and two-stagetamizol (25 mg/kg). In all surgical procedure, tooth debris
implants in dogs for a six month follow-up; the marginahnd calculus involving dentition were systematically remo-
bone loss for one-stage implants was 2.6 mm and for tweed.
stage implants was 2.1 mm. Gotfredseal (1991) analyzed
responses to submerged and non submerged implants in  For implant placement, a lineal incision with
monkeys with histomorphometric analysis withoumucoperiosteal flap was executed; the socket was created
differences between them. using hand piece at low speed with 1,500 rpm/min and

continuous external saline irrigation. The last burr used was

The aim of this research was to evaluate the eardy3.0 mm diameter. The implants were installed by manual
periimplant bone formation in dog jaws with submergethpping into the sockets and the screws were fully embedded
and non-submerged implants originally used for two stageto bone; the shoulder of implants were placed 1 mm below
surgery. the ridge crest. A cover screw was used in the posterior

implant and 7 mm healing screw was used for the anterior
implant. Suture was performed with absorbable material.
MATERIAL AND METHOD The animals diet was comprised of soft commercial feed.
The dogs were sacrificed 6 weeks after implant insertion by
induction of deep anesthesia followed by an intravenous
Experimental Model. Seven male beagles dogs, 3 to 5 yeawverdose of sodium pentobarbital.
of age with a body weight between 10.4 and 21.3kg were
maintained with commercial diet and water. BilateraHistomorphometric analysis. The specimen was
mandible bicuspid were extracted, with a 3-months healirsybmerged in 4% formalin and subsequently embedded in
time. Two implants (Neodent®, Curitiba, Brazil andresin according to routine histological technique. Samples
Conexao®, Sao Paulo, Brazil) with a length of 11 mm andere cut longitudinally to the implant and stained with HE
diameter of 3.75 mm were placed in each hemimandibifar light microscopy analysis. Histomorphometric analyses
the implants presented surface treatment by subtractionveére executed with a point lineal analysis. The mineralized
titanium via acidification. In accordance with the experitissue within the threads in the cervical area was measured,
mental model, non-submerged implant was installed 6mmiddle and apical areas using 10X and 50X magnification;
posterior to proximal teeth with a healing screw of 7 mnthe analysis include three measurement area for each
without oclusal contact. Submerged implant was installéchplants.
6mm posterior to non-submerged implant with a cover screw
(Fig. 1). This study was approved by the Animal EthicStatistical Analysis Descriptive analysis and Student’s t
Committee of the State University of Campinas unddest were used to analyze 72 slices of 24 implants with a 5%
reference number 1261-1. significance level (p<0.05) (Biostat 10.0 software).

RESULTS

Were not observed gaps or fibrous tissue in any of
the 24 implants; for other hand, were not observed signs of
tissue infection and did not existed vestibular or lingual
perforations. Soft tissue reparation was observed without
problem.

Histological Analysis. The histological situation of

Fig. 1. Submerged and non-Submerged models in dog mandlbﬁé'bmerged and non-submerged implant was comparable in
For proximal implant were installed a transmucosal healing scre@ervical, middle and apical areas (Figs. 2 and 3). All samples
for posterior implant were installed the cover screw. showed osseous repair with quantitative differences in count
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Fig. 2. Magnified view of the non-submerged specimens showirkg. 3. Magnified view of the submerged specimens showing the

the osseous tissue between thread in cervical (A), meddle (B) as$eous tissue between thread in cervical (A), meddle (B) and apical
apical areas (C) (10X magnification). areas (C) (10X magnification).

of collagen fibrous and count of mineralized tissue. The analysis of implant areas showed more osseous
Differences between old bone and new bone were cleaftyrmation for non-submerged implant (Fig. 4), however none
observed and was osteoblast activity with sign of osseopanalysis showed any statistically significant differences
apposition was also observed. Blood vessel was obser@dble I). The mean values for BWT was:
in some samples, principally in the peripheral area.

Cervical area: 29.3%21.3%) for non-submerged implant
Histomorphometric Analysis. The mean values for boneand 27.1%%17.4%) for submerged implants.
within thread (BWT) for the non-submerged group waMeddle area: 31.5%+(7.32) for non-submerged implants
29.9% ¢ 19.9%) and for the submerged group was 22.9%roup and 24.6%+12.34) for submerged group.
(£14.9%); no statistical significant difference was observetipical area: 29.1%#23.1%) for non-submerged implants
(P=0.106). and 17.1%%10.9%) for submerged implants.
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Fig. 4. Distribution of bone tissue within threads in cervical, middle and apical areas in submerged and non-submerged
implants model.

Table I. Distribution of mineralized tissue between thread with histomorphometric analysis in submerged and non-
submerged implant model. Percentage and statistical analysis without statistical significance (p> 0.05).

Implant Analyss Non-submerged | mplant M odel Submer ged I mplant Model p (Student t test)

X (%) SD (%) X (%) SD (%)
Implant Unit 29.9 19.9 229 14.9 0.1057
Cervical Area 293 212 271 174 0.7874
Middle Area 315 17.3 24.6 12.3 0.2685
Apicd Area 29.1 231 17.0 10.9 0.1541

DISCUSSION

Histological findings showed that implants cargclinically it is difficult to determine the micromovement,
become osseointegrated with submerged and non submeridgdsubmerged protocol is an option.
techniques, although knowing that, for long—term stability,
micromovements and macromovements of implants are an  In a randomized controlled clinical trial with 324
important factor for success (Maniatopougtsal, 1986; implants placed in maxilla and mandible, Cecchiretal
Chaustet al, 2001). The fibrous encapsulation of implanf2004) demonstrated that tissue healing following to
represents a deviation from the normal bone healing pattéuomerged and non-submerged implant were not presented
and can be interpreted as a defense mechanism against eitistical difference; the level of marginal bone was closed
a chemical or mechanical. Early responses around implaifisthe coronal rim of the implant and were associated
are characterized by inflammatory reactions, result of thgincipally to proper soft and hard tissue modeling.
surgical trauma and foreign material (Dhettal.,, 1998,
Hanawaet al, 1997). There is a general agreement that ~ Bone-implant contact around a 2-piece dental implant
micromovements are biologically significant, especially ifs dependent of location of the interface between implant
it begins at early stage after implantation (Chaetsal). and abutment. In this direction, significant crestal bone loss
Pillars et al. showed that more thaqu80of movement can around 2-piece implant is related to location of the interface
be enough for soft tissue formation and minimal osseo@gd is not related to submerged or non-submerged implant
formation and Cameroet al (1973) show that 15am of  technique (Hermanat al, 2000); In other research it was
movement is rapidly associated to soft tissue formation. ®bserved that distance between implant top, coronal muco-
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sa and coronal bone-implant contact were similar fdhe buccal side. The results indicated no significant difference
submerged and non-submerged technique (VWéglady. Our in bone contact in the coronal region, but with significant
research did not evaluate this issue, but we can recogniiifference in the apical region where submerged implant
the same results of this research in our samples. design had more importance; finally, Leey al. showed
that submerged implant presented more bone-implant contact

Choiet al (2008) showed that average bone heighihan non-submerged implant in a 6 week analysis. Our results
was greater at submerged sites (0.6 mm) than non- show that in apical region more bone formation was observed
submerged sites (1&Q.5 mm); moreover, the averagerelated to non-submerged implant, without statistical
osseointegration was also greater at submerged sithference In cervical area quantitatively, almost the same
(64.7£8.0%) than at the non-submerged sites EGB&%) o0sseous tissue was present in submerged and non-submerged
with statistically significance. The authors suggested thamplant. These differences with others researches can be
submerged protocols can be used in sites with either p@ssociated to the type, design and implant surface, since
bone quality or low primary implant stability. In our caninéNeberet al studied cylindrical press-fit implants and Levy
model, non-submerged implants showed more bormt al studied a mono-block implants without threaded.
formation, suggesting more rapid response to prosthetic
phase. Finally, our results showed that repair sequence of 2-

piece threaded non-submerged implants can be the same as

Levy et al. (1996), in an animal research,submerged implants. According to these observations and
demonstrated that absolute bone-contact values were greatarsidering the limitations of the study, non-submerged 2-piece
for submerged implants with statistical significance only oimplant is not an obstacle for normal osseous tissue formation.

OLATE, S.; CHAVES NETTO, H. D. M.; MAZZONETTO, R. & ALBERGARIA-BARBOSA, J. R. Formacion temprana de tejido
6seo asociado a implantes dentales sumergidos y no sumergidos. Un estudio histomorfométritatahiiakphol., 30(1)130-135,
2012.

RESUMEN: El objetivo de esta investigacion fue comparar la formacién ésea alrededor de implantes dentales sumergidos y no
sumergidos instalados en mandibula de perro. Siete perros Beagle fueron utilizados en este protocolo; inicialmentezhdastazali
exodoncias de dientes posteriores de mandibula y luego de 3 meses de recuperacion fueron instalados dos implantes dentales con
tratamiento de superficie en cada hemimandibula (substraccion de titanio via acidificacion). En el implante antericadoganstal
bién un conector transmucoso de 7 mm sin contacto oclusal y en el implante posterior fue instalado el tornillo de ciedee6Luego
semanas de recuperacion, se realizé un analisis histomorfométrico del tejido 6seo presente entre las roscas. Se aratzéoshanpl
unidad asi como también sus sectores cervical, medio y apical. Se utilizé la prueba estadistica t de student con 5%nd& signific
estadistica. El implante no sumergido presenté mayor formacién 6sea sin diferencias estadisticamente significativa (pk®.106); e
andlisis regionales, el area cervical presentd mayor formacion 6sea que las areas medianas y apicales. El analisipregpoi@l no
diferencias estadisticamente significativas entre ambos tipos de implante. El modelo de implante no sumergido no eoyacdbstacul
la formacion osea.

PALABRAS CLAVE: Implante dental; Implante no sumergido; Reparacion 6sea.
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