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ABSTRACT  

Aim of the study This study makes a synthesis of information from literature referred to bone condensation. 

The indications, techniques and effects of different procedures of bone consideration are presented below. 

Material and methods: 130 sinus augmentation procedures were undertaken on 60 consecutive patients (of 43-

50 and (26-69)years of age). The preoperative and postoperative radiologi¬cal study was developed by means of 

orthopantomography and CT. The survival rate of implants, as measured by inte¬gration and successfully 

loading, was compared between diffe¬rent graft materials, smoking/non-smoking patients, different groups of 

associated pathologies and simultaneous/delayed implants placement. The time (months) necessary for 

prost¬hetic loading was measured and compared between the differrent graft material groups. Discussions 220 

screw-type implants were placed in sinus lifted regions. The average residual ridge height was 6,59±2,11 mm. 

The average postsurgical ridge height was 14,57±2,33 mm. After an average follow-up period of 2,94 years 

(range 1 to 5 years) the global implant survival rate was 96,91%. There has not been significant differences 

between diffe¬rent bone grafts, associated with comorbidity and smoking habits. Surgical preparation of the 

new socket focuses on achieving a stable anchorage for implants by obtaining primary stability and mainting it  

functional even after prosthetic loading.. Conclusions Making a retrospective of datas from literature, we have 

observed that the opinions are divided regarding the effect of bone condensing on primary stability of dental 

implants. 
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INTRODUCTION 

The terms of osseointegration have been 

introduced in implant dentistry by Branemark 

and means a direct contact between bone and 

dental implant. Later, Zarb and Albrektsson 

have introduced a concept based more on 

biomechanics, referring to the maintaining of 

the bone around the implant under a 

functional load. The surgical preparation of 

the implant bed is centered on obtaining a 

stable anchorage for dental implants through 

primary stability and also through 

maintaining the stability after the implant's 

loading. Primary stability is influenced by: 

bone quality and quantity, surgical techniques 

used in preparing the implant bed, the 

dimensions, type and the form of the chosen 

implant. 

Secondary stability is the anchorage of the 

implant, that appear after bone healing. There 

are just a few studies in the literature which 

reffer to primary stability. Today, this term 

has become very important because many 

implants are loaded immediately. The most 
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important factors in obtaining primary 

stability are the implant's length and the 

osseous density.  For improvement of osseous 

density are used some different 

techniques.[1,2] 

Aim: This study makes a synthesis of 

information from literature refered to bone 

condensing. There are presented the 

indications, tehniques and effects of different 

procedures of bone condensing. 

Internal sinus floor augmentation is one 

of this techniques. 

The inadequate available bone of posterior 

maxilla creates many difficulties in implants 

placement and goes to a reduced survival rate 

of dental implants. 

In consequence, bone condensing 

techniques are especially used on the maxilla 

compared with the mandible. Comparative 

with external sinus floor augmentation, 

internal sinus floor augmentation simplifies 

the surgical technique, reduces the surgical 

time, creates a minimal trauma and reduces 

the postoperative complications. All the 

studies have mentioned the neccesity of at  

least 6 mm of bone between the osseous crest 

and the sinus floor [2] 

 

 

 

Figure 1. Bone drilling with the pilot drill  
Figure 2. New socket creation with 

osteotomes with different diameters 

Sinus membrane elevation improves the 

osseous density. In a first phase is created an 

osseous tunnel with the pilot drill and then, 

the bone is successively condensed with the 

osteotomes of growing diameters for creating 

the implant's bed (Fig.1-2). The major 

complication which should happen during 

this procedure is represented by the fracture 

of buccal lamelar bone. For preventing this 

complication is recommended to keep the 

periosteum attached on the bone, his 

detachment being made just in the crestal 

zone. Any fracture which could appear will 

be maintained by the periosteum. 

The cranial pushing of the osteotome and 

the fracture of the sinusal cortical bone is the 

second step in the procedure of internal sinus 

floor augmentation. Then is achieved the 

elevation of the sinus membrane. If bone 

condensing is followed by the augmentation 

with sintetic granular bone, it appears the risk 

of creating free alloplastic graft islands in the 

maxillary sinus. For preventing this 

phenomenon it isn't recommended a sinus 

membrane elevation greater then 3 mm. 

(Fig.3). 

So, the internal sinus floor augmentation 

could be used just if the initial available bone 

has a height of at least 7 mm.  

Splitting osteotomy is an adjuvant 

method used for narrow ridges, when is not 

possible the placement of dental implants 

with adequate diameters. At least 2 mm of 

bone must exist around a dental implant. The 

osseous ridge will be splitted with drills and 

chisels but also with piezosurgery (Fig. 4-5). 
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Figure 3. Adding the bone augmentation 

material under the sinusal floor 

 

Figure 4. Bone splitting 

 

Figure 5. Piezosurgical bone-splitting 

After obtaining of the groove, the 

expanding of this groove will be made with 

the osteotomes. After expanding the ridge 

with 5-7 mm, the space between the osseous 

blades will be filled with bone graft. The 

placement of dental implants simultaneously 

with ridge splitting would be possible only if 

the ridge isn't very narrow because the 

fracture of the buccal lamelar bone is the 

major risk in this procedure too. It is 

recommended to keep of the periosteum on 

the buccal and oral side of the ridge. 

Quayle (1992) is the first that makes a 

synthesis of this technique.  He considers that 

expanding of soft tissue and creating a wound 

which is difficult to close to be a major 

obstacle of this technique. In these situations, 

it is recommended the use of collagen barrier 

membranes. In most situations, the implant 

placement is successful and the survival rate 

has a value of  95%. 

The compacting of cancellous bone is 

indicated where a D3 and D4 bone density 

is existing. The implant bed isn't created by 

the drills, but is created by the osteotomes 

with growing diameters therefore an 

improvement of osseous density is 

obtained. But Buchner has demonstrated on 

animals that a maximal primary stability is 

obtained using drills for preparing the 

implant's bed. After using osteotomes the 

primary stability was lower than the time 

that drills were used. 

When using osteotomes on the contact 

surface bone-implant there hasn't been 

observations in growth of contacts. On the 

other hand, Nkenke and Yilderim have 

observed a growing of bone-implant 

contacts after the compacting of cancellous 

bone. 

 

DISCUSSIONS 

The purpose of this study is finding the 

clinical consequences of different practical 

modalities of  bone condensing, and making a 

synthesis of conclusions using literature. 

Numerous clinical studies were found only 

during internal sinus floor augmentation 

[3,4]. The conclusion was that the survival 

rate for dental implants in internal sinus floor 
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augmentation after 3 years was very close to 

the survival rate in case of using external 

sinus floor augmentation. Studies for a long 

period of time are not known yet. 

In the case of compacting of cancellous 

bone, the fractures of trabecular matrix 

modifies the sanguine circulation, 

transforming into stasis. The osteocytes will 

be mechanical and insufficiently stimulated 

and the nutritional substances will be in 

deficit. The in vivo studies confirm that there 

is a correlation between bone microfractures, 

cellular aposition and the activity of 

osteoclasts. The studies confirm that if an 

important number of bone trabeculas have 

been lost, the restoration of initial properties 

of cancellous bone will be very difficult. 

Many authors emphasize the relation between 

the number of intact bone trabeculla and the 

osseous integration of dental implant [2,3]. 

The reasons of reorganisation of bone that 

surrounds dental implant after bone 

condensing seems to be complex. The 

compacting of cancellous bone compress the 

medullary spaces. Though the bone bone 

density will be increased, the sanguine 

circulation in that zone will be affected. 

Microfractures will be achieved if the force of 

motion in the bone will be over 20 MPa. 

During bone condensing, the probability of 

exceeding this limit is great. The application 

of force with the osteotomes to the bone will 

be made without a precise control.  

Also, the preparing of implant bed will be 

made without an exactly reproducing of 

implant's design. Even during the removing 

of osteotome from the implant bed, it could 

be produced an oversize of implant bed. In 

case of sinus membrane perforation, the 

treatment is continued after 3 months and the 

sinus floor elevation may be carried out [4,5]. 

Buchner has  histologically  demonstrated the 

presence of microfractures at 7 days after 

bone condensation. Nkenke has demonstrated 

the same thing. The consequence is the 

change of osseous biomechanical properties. 

Despite a normal mechanical loading, the 

application of an exaggerated force will 

generate trabecullary microfractures. The 

regeneration of bone will be influenced by the 

prosthetic loading [6-8]. 

Healing and bone regeneration of the 

compacted bone have been described by 

different authors. Also, Lundgren has 

mentioned an increased density of bone. A 

compression of spongious bone creates 

decrease of  trabecullary spaces and increases 

the bone density. 

Microscopically it could be seen an 

aposition of dense spongious bone around the 

implant at 28 days after bone condensing. It is 

well known that primary stability of dental 

implants depends on the integrity of bone 

around the implant. A great contact between 

bone and implant will generate a good 

stability. Glausser and Zitzmann have 

demonstrated in their clinical studies that the 

survival rate of dental implants was greater 

on patients with D4 bone that has been 

condensed compared with survival rate on 

patients without bone condensing. But 

immediate loading hasn't given good results 

[9]. 

 

CONCLUSION 

Although all the practitioners have 

obtained a growth of bone density, in some 

studies the authors remark a growth of bone-

implant contacts and in other studies the 

authors obtain contrary results, justified 

through appearance of osseous 

microfractures, the affectation of sanguine 

circulation and the activation of osteoclats, all 

consecutive to bone condensing. 
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