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ABSTRACT 

Introduction.  In most of the cases, duet o post-extractional atrophy the bone offer is 
insufficent for placing implants. Piezosurgery splitting techniques represent the modern and 
non-invasive alternative used for ridge remodeling, sinus lift and other surgical bone 
preservation maneuvres. Purpose. The purpose of this study is to present new surgical 
techniques that radically simplify maxillary sinus interventation, avoiding membrane perforation 
and new splitting tecniques in advanced bone and ridge atrophy. 
Material and method. In this study, sinus lifting was performed using piezo-elevation of the 
membrane and the pressure ogenerated by the saline solution. Out of 67 patients, 20 have had 
recieved external sinus windowed osteotomy and membrane lifting using piezosurgery 
(piezosurgical Mectron system). Also out of 55 patients with advanced bone loss, ridge width 
between 2 and 4 mm, 26 of them received bone splitting maneuvers. 
Results and discussion. Schneidarian membrane perforation is a risk for any kind of procedure 
involving the maxillary sinus. This complication can occur during the osteotomy even if its bur 
driven or osteotome driven. Piezosurgery intruments cut easily through bone without damaging 
soft tissue, and  schneidarian membrane is lifted without perforation. In bone splitting 
techniques, the fracture of facial ridge wall is frequently acquainted during manual chiseling 
(classical methode), can be avoided using piezo-surgery. Conclusion. Using piezo-surgery 
techniques seem to simplify the procedure and reduces the complication occurance. 
Keywords: piezosurgery techniques, initial bone offer, bone augmentation 
 

Introduction 

 Having a narrow edentulous 

maxillary ridge is a complex situation 

where inserting implants is almost 

impossible in only one sitting. In fact, 

minimum ridge width for placing an 

implant through standard procedure is at 

least 6mm for a 3.75mm diameter implant 

and maintaining a facial and lingual ridge 

wall of 1mm. Implant preparation using 

clasical techniques, may create a few mm 

space between the implant and the soft 

tissue  when ridge width is only 4mm 

coronary and wider apical. The space that 

has been created can be filled with bone 

chips, bone graft or GBR. Taking this into 

consideration, the outcome of the 

treatement may result in membrane 

exposure and infection. Standard implant 

procedures cannot be used when the bone 

loss is severe and the ridge width is less 

then 4mm. [1,2] 
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Fig. 1. Facial ridge wall fracture during manual chiseling 

 

 

Some authors consider that before placing 

and implant, bone addition or graft offers 

enough bone volume for standard 

techniques. These procedure unfollowed 

by complications during healing can be 

done in 2 sessions for treatement 

completion.[3] 

 Summers osteotomy technique 

uses increasing sized osteotomes that 

creates immediate bone expansion which 

allows inserting implants in 3-4mm wide 

bridge. This method does not split but 

expands the bone without causing any 

defect therefore bone addition is not 

needed. 

 

 
Fig. 2. Increasing sized osteotomes 

 

The splitting technique allows 

both bone expansion  and implant 

placement and can be done by spacing the 

facial from the  palatal ridge wall, in this 

way creating a ―defect‖ that provides 

favorable conditions for bone healing. The 

ridge walls ensure a good blood supply 

enriched with osteoconductive cells that 

protect the newly acquired tissue from 

germ invasion. 

Expansion techniques use bone 

elasticity therefore are recommended only 

in certain cases (type 3 or type 4 bone) and 

have mechanical limitation sometimes 

being the cause for uncontrolable ridge 

fractures (D1 or D2 bone desity). When 

the bone is too rigid , a fracture can cause 

total separation between the two ridge 

walls and the consequences are blood 

supply cease, bone necrosis and implant 

loss.[4] 

The piezosurgery bone expansion 

technique has the great advantages of 

cutting through bone without traumatizing 

it and can be used regardless of bone 

density. [5] 

This new technique allows expanding very 

dense bone (2-3mm wide) and at the same 

time allowing implant placement in cases 

where clasic procedures would fail. 
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Fig. 3,4. Piezosurgery bone splitting with the conservation of ridge walls 

 

Piezosurgery provides the 

necessary force to cut through bone 

without the risk of traumatizing or 

fracturing the ridge. In other maxillary 

sinus lift techniques (drill conducted or 

manual osteotomy) there is a great risk of 

perforating the Scheiderian membrane. In 

piezosurgery techinque the risk of sinus 

membrane perforation is minimized and 

also soft tissue is protected. The average 

measurments for the bone window: lenght 

14mm, height 6mm, width 1,4mm. The 

average time needed for the osteotomy 

was 3 minutes, whereas membrane lifting 

needed 5 minutes. (Int J Periodontics 

Restorative Dent 2001, 21:561-567). Only 

one membrane perforation occured during 

osteotomy, resulting in 95% success rate. 

Various studies have shown a high 

rate of success of prosthetic rehabilitation 

on implants in the posterior area of the 

upper jaw. In case of a normal volume and 

density of the bone, standard surgical 

techniques consist in a simple preparation 

of the implantation site, having a nearly 

100% rate of success and rare 

complications that are easy to solve. The 

most important factor is maintaining an 

intact Schneidarian membrane, so once 

lifted it can receive a bone graft and 

stabilizes the graft during healing. 

 The limits of this technique are 

accidental perforation of the membrane 

using osteotomy burs or during membrane 

separation. It is most important that the 

membrane remains intact during the 

graft’s healing granting vascularization 

and mineralization of the bone. If the 

perforation is small, it can be surgically 

resolved by applying an absorbable 

membrane, avoiding complications. A 

small perforation can be accidentally 

enlarged during elevation faze due to 

adhesions, which can result in a large 

perforation, postponing the intervention. 

 If the bone graft is removed due to 

lesions of the membrane, it is likely 

probable that the graft will move from the 

initial place, and it will evolve to necrosis 

and a supurative process in sinusal cavity 

resulting to high morbidity, reason why 

many implantology surgeons don’t 

frequently use sinusal augmentation 

technique. [6] 

 The advantage of piezo-surgery 

relies in cutting a bone window with ease 

and precision avoiding the membrane 

perforation. Lifting the membrane with 

piezo-electric elevators is possible even in 

complex anatomic situations. The 

separation is accomplished due to 

ultrasonic vibration and hydro-pneumatic 

pressure of the saline solution. [7] 
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F             
Fig. 5,6.  Piezo-surgical elevation 

 

Results and Discussion 

This article aims to make a 

comparative analysis of traditional 

techniques versus piesosurgery in extreme 

situations and clinical cases, starting from 

edentulous crests with pronounced atrophy 

and a D1-D2 bone density. The possibility 

of bone splitting and positioning of 

implants in a single surgical stage has 

been the subject of continuous research 

overr the years. 

When crest atrophy is very severe 

due to old edentations, and the width of 

the residual crest is smaller than 3 mm, 

which happened in 78% of the cases, the 

bone is often characterized by an 

excessive type 2 mineralization separated 

by few medulary cells. The rehabilitation 

of such disadvantaged   situations which 

has followd so far 2 surgical stages, first 

of which being the addition of the graft to 

increase bone volume, and then the 

implant insertion in a second stage. It has 

been preferred a simultaneous 

augmentation and implant insertion in 

88% of cases using the piesosurgery 

method. Bone splitting and simultaneous 

implant insertion in a crest of 2-3 mm 

width is possible with piesosurgery 

without creating dehiscence or 

fenestrations which might compromise 

impant osteointegration. 

Bone splitting using piesosurgery 

is a procedure used in the vast majority of 

the case studies even when there is a dense 

bone which might have created wall 

fractures if we were to use classical 

methods. In the 67 external sinus cases, 

we have created a slight perforation of the 

membrane at the site of the partial sinus 

septum while separating with the classical 

instrument. This represents a success rate 

greater than 95% for this technique. The 

only case with perforated mambrane has 

been solved during the same intervention 

by opening another window situated 

distally from the septum which was being 

grafted. The medium osteotomy 

length  was 14 mm, the medium height 6 

mm and the medium width 1,4 mm. The 

smallest sinus augmentation window for a 

single implant was 7 mm long and 5 mm 

high. In a single case,  the bone window 

has been removed during osteotomy. The 

necessary time for osteotomy was 

approximately 3 minutes while  sinus 

membrane elevation lasted almost 5 

minutes. 

There have been no failures when 

we have used ultrasound techniques which 

have the advantage of being inactive while 

touching soft tissues and thus prevention 

of nerve lesions. However, piesosurgery 

allows membrane elevation, which is the 

toughest stage of sinus lift especially in 

the molar-sinus depression. Separating the 

endosteum from the bone has been 

performed by special projected insertion 

which works on the internal part of the 

sinus bone walls and by the action of the 

hydropneumatic pressure of the saline 

solution on the pisoelctric cavity. 
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Conclussions 

Piesosurgery is an innovative bone 

surgery technique. In narrow crests (2-

4mm), simultaneous implant insertion has 

been possible using just piesosurgery, 

without creating dehiscence and 

fenestrations which might compromise 

implant osteointegration.  

The new surgical protocol, which 

uses pieso instruments for osteotomy and 

sinus membrane elevation radically 

reduces the risk of membrane perforation 

in more than 95 %; thus, this technique 

allows a greater success rate than using 

any other implant surgical technique.  

This significant advances allow 

the use of a surgical technique which 

greatly redduces the complications, the 

operatory time and finally the patient 

morbidity. 
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