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ABSTRACT 

 

The introduction of surgical techniques based on the exploitation of ultrasonic vibrations has made it possible to 

obtain important innovations in all dental fields. The present study aims to evaluate implant survival ten years after 

definitive prosthetic rehabilitation on implants inserted in a second surgical stage compared to the maxillary sinus lift 

performed using piezosurgery technology and the application of a graft taken from the iliac crest. A total of 8 patients 

were selected, aged between 25-70 years, awaiting implant-prosthetic rehabilitation of the postero-superior sectors, but 

with anatomical conditions initially not favorable to implant insertion. The total number of implants inserted is 42, of 

which 20 support a screw-retained prosthesis and 22 support a cemented prosthesis. They underwent a 10-year evaluation, 

positioned in two surgical stages in the posterior sectors of the maxilla. Of the 42 implants inserted, 2 were lost during 

the osseointegration phase. Once removed and reinserted, they showed no sign of failure at the second 5-year follow-up. 

In the remaining 40 implants inserted, after 1 and 5 years, stable implant osseointegration occurred. At 10 years, only 2 

more implants were lost. The ten-year implant survival percentage of implants inserted six months after maxillary sinus 

lift, performed using piezoelectric technology and insertion of autologous bone from the iliac crest, appears very valid 

and in line with that obtained from numerous reviews of the literature on large sinus lift. 
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INTRODUCTION 

 

Background 

A sufficient alveolar bone volume must be present to obtain a good functional and aesthetic outcome of implant 

therapy (1). In the 1980s, the type of implant was chosen based on the quantity of residual bone (2). 

Over the years, different methods of increasing bone volume in deficient sites have been described: osteo-

induction, through the use of appropriate growth factors (3, 4); osteoconduction, through the use of a graft that functions 

as a scaffold for bone regrowth, distractive osteogenesis, i.e., the execution of a fracture through a surgical technique with 

newly formed bone in the gap (5), guided bone regeneration, in which spaces preserved by the application of membrane-
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barriers let new bone formation (6-8), and revascularized bone grafts, i.e., the transfer of vital bone, equipped with its 

vascular pedicle, from a donor site to a recipient site (9). 

Over the decades, new bone formation through the maxillary sinus lift technique for implant insertion has seen 

numerous improvements that have helped medicine achieve today's results. Molinetti can be considered a pioneer of 

paranasal sinus surgery who, in the second half of the 1600s, performed access to the malar region of the maxilla through 

an incision in the soft and hard tissues (10). Mikulicz conceived the approach to the maxillary sinus via the inferior nasal 

meatus in 1887. George William Caldwell 1893 proposed a combined surgical approach to the maxillary sinus by creating 

access to the sinus at the level of the canine fossa, capable of allowing extensive exploration and cleansing of the site. In 

1900, sinus surgical techniques continuously evolved, resulting in a greater conservative attitude. Boyne and Kruger 

introduced the basis for the current vertical bone augmentation procedures of the lateral-posterior sectors of the maxilla: 

they demonstrated the ability of the sinus walls to induce new bone formation following the lifting of the sinus membrane 

alone (11). 

Thanks to the discovery of the potential new bone formation starting from the maxillary sinus floor and osteo-

inductive and osteo-conductive properties of graft materials, the foundations of all surgical techniques for maxillary sinus 

lift began to be laid. 

In the early 1970s, Hilt Tatum used autogenous bone harvested from the ribs to produce adequate vertical height 

in the posterior region of the maxilla for implant placement. The following year, he developed a technique for lateral 

access to the maxillary sinus to lift the sinus membrane and simultaneously position the implants. At the same time, he 

introduced the use of osteotomes to create the implant site (12). 

In 1980, Boyne was responsible for developing the first scientific work on the use of autologous bone grafts at 

the level of the maxillary sinus aimed at increasing bone thickness for implant purposes (13). Mish modified this technique 

by designing a bone window in the wall lateral of the maxillary sinus, which, once tipped upwards, created a new floor 

of the maxillary sinus. 

In the 1990s, Summers developed a technique to elevate Schneider's membrane crestally, using specific 

osteotomes capable of compacting the bone of the implant site both laterally and apically (14-16). 

Thanks to progress in biomaterials, these methods have increasingly predominated over time, leading to the 

establishment of two main surgical techniques. The first surgical technique, called "small maxillary sinus lift, " involves 

the elevation of Schneider's membrane via transalveolar access. The second technique, defined as "large maxillary sinus 

lift, " consists of lifting the sinus mucosa through access from the anterolateral wall of the maxillary sinus and inserting 

graft material. 

Over the years, dental bone surgery has mainly used manual and mechanical instruments. Manual instruments 

offer good control when used to remove limited amounts of bone in poorly mineralized areas, while mechanical 

instruments are useful where bone density is greater. Introducing surgical techniques based on the exploitation of 

ultrasonic vibrations has made it possible to obtain important innovations in all dental fields. 

The phenomenon of piezoelectricity, or the ability of a material to generate a potential difference when subjected 

to mechanical stimuli, was discovered in 1880 by the brothers Pierre and Jacques Curie. From this moment on, the 

therapeutic applications of piezoelectric technology began to have an important diffusion until, in 1953, Catuna 

experimented with its application on extracted teeth, starting numerous studies on the use of this method on mineralized 

tissues (17). Among these, Mararowe McFall analyzed the advantages and disadvantages of ultrasonic technology 

compared to traditional rotary technology (18, 19). 

In 1975, Horton et al., carrying out experiments on dogs, described how the bone surface was smoother with 

rotary instruments compared to ultrasound, although bone regeneration was superior (20). 

Twenty years later, in 1998, Torrella performed a maxillary sinus lift using ultrasound equipment, but Vercellotti 

was responsible for introducing ultrasonic instrumentation, also called "piezoelectric", into the dental field. In a clinical 

study, Vercellotti describes the execution of a ridge expansion, which cannot be performed except with piezoelectric 

instrumentation, given the extremely thin thickness of the edentulous ridge (21-24). 

 

Rationale and objectives 

The present study aims to evaluate implant survival ten years after definitive prosthetic rehabilitation on implants 

inserted in a second surgical stage compared to the large maxillary sinus lift performed using piezosurgery technology 

and the application of a graft taken from the iliac crest (25-27). The checks were performed via radiological examination 

and objective evaluation. Therefore, the absence of postoperative complications, the effective increase in the vertical 

dimension of the alveolar ridge, and the successful implant osseointegration are considered. 
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MATERIALS AND METHODS 

 

Patient selection 

Patients were selected to ensure maximum similarity of intervention. The inclusion criteria were: 

• partial or total edentulism of the diatoric sectors; 

• residual bone height of 5-8 mm (SA3) or < 5 mm; 

• acceptance of an implant-prosthetic treatment; 

• informed consent of the patient; 

• age greater than 18 years. 

The exclusion criteria were: 

• insufficient oral hygiene: the presence of plaque and bleeding index greater than 25%; 

• serious systemic pathologies that interfere with surgery; 

• presence of periapical lesions or other anomalies affecting dental elements adjacent to the maxillary sinus; 

• current acute sinusitis; 

• benign or malignant lesions, as well as foreign bodies within the maxillary sinus; 

• habit of smoking; 

• alcohol or drug abuse; 

• acute odontostomatological infections; 

• SA 4 or 5; 

• remote or recent radiotherapy at the level of the oro-maxillofacial area; 

• recent chemotherapy; 

• recent bisphosphonate therapy; 

• state of pregnancy; 

• uncontrolled diabetes. 

 

Study design 

For the development of the study, a total of 8 patients were selected, aged between 25 and 70 years, awaiting 

implant-prosthetic rehabilitation of the postero-superior sectors but with anatomical conditions initially not favorable to 

implant insertion. The total number of implants inserted is 42, of which 20 support a screw-retained prosthesis and 22 

support a cemented prosthesis. They underwent a 10-year evaluation, positioned in two surgical stages in the posterior 

sectors of the maxilla. The maxillary sinus lift operations with lateral access and autologous graft harvesting from the 

iliac crest were performed at the San Gerardo Hospital in Monza. The study was performed retrospectively, subjecting 

patients to radiographic checks and physical examination 10 years after surgery. For the radiographic evaluation, digital 

ortho-panoramic radiographs at three post-operative moments were considered: radiographic control one, five, and ten 

years after applying the definitive prosthesis on the implants.  

Different parameters were taken into consideration through orthopantomogram examinations: 

• peri-implant bone height, including the autologous bone graft inserted into the subantral space and the alveolar 

bone itself. Therefore, a possible loss of bone height mesial and distal to the implant surface was evaluated. A 

peri-implant bone reduction of less than 1-1.5 mm in the first year after implant insertion and less than 0.2 mm 

in the following years is considered physiological (28). The implant height was taken as a reference to overcome 

the limits given to the distortion of orthopantomography, thus making the quantification of the lost bone more 

likely. Each implant is independently monitored for any bone loss for a more precise assessment of implant 

success or failure; 

• peri-implant radiolucency, an indication of peri-implantitis (29); 

• quantification of new bone formation following the insertion of autologous bone in the context of a major sinus 

lift. It is carried out by taking the implant-abutment junction and the most apical bone-implant contact inside the 

maxillary sinus as reference points. An absence of bone gain indicates therapeutic failure and can occur following 

extensive resorption by the autologous graft; 

• The presence of a diffuse radiopacity within the sinus is indicative of ongoing sinusitis. 

The manifestation of an infectious process affecting the maxillary sinuses, in the context of a sinus lift performed 

using an autologous graft, is indicative of a possible loss of continuity of the sinus membrane, with consequent penetration 
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of the autologous material contaminated by intraoral bacteria, into the space antral. Another possible cause is the 

dislocation of the implant in the sinus antrum (30). 

For objective evaluation in the immediate post-operative period and during subsequent follow-ups, attention is paid 

to several aspects: 

• absence of spontaneous pain or under horizontal and vertical mechanical forces: pain is the first parameter 

considered to exclude a possible peri-implant infectious or incorrect distribution of prosthetic loads. Persistent 

pain may occur in conjunction with increased implant mobility, even before radiographic abnormalities are 

detectable. This symptom is indicative of implant failure. Clinically, the presence of pain is verified by the 

percussion of the implant; 

• The absence of implant mobility is objectively verified by exercising horizontal and vertical forces on the fixture. 

An implant movement of less than 75 microns is considered physiological (31); 

• signs of inflammation affecting the soft tissues around the implants: redness, swelling, on probing or 

spontaneous, pain on probing. These clinical manifestations lead to a diagnosis of mucositis. At the same time, 

the detection of ongoing peri-implantitis presupposes the involvement of the peri-implant hard tissues in the 

inflammatory process, with consequent loss of bone support. This last parameter is confirmed by radiological 

investigation and indicates implant failure. As a diagnostic aid for the detection of peri-implant inflammation, a 

periodontal probe is used, passed circumferentially around the implant. Thus, bleeding on probing, absent in 

healthy peri-implant conditions, the probing depth, considered pathological if greater than 5 mm, and the 

presence of suppuration around the implant are recorded (32); 

• signs and symptoms of acute sinusitis with late onset in the postoperative period can lead to graft failure if not 

resolved with simple antibiotic therapy. The symptoms to which attention is paid are nasal congestion, pain, a 

sense of tension in the face, hyposmia, and purulent discharge from the nose. The patient may also report 

migraines, bad breath, dental pain, and fever (33).  

On radiographic analysis, the presence of partial or total opacification of the sinus is visible. Once the pathology has 

been detected, the cause can be traced back to a perforation of the sinus membrane with displacement of graft material in 

the antral space, obstruction of the ostium following edema of the mucosa lining the sinus, bacterial contamination of the 

grafted bone inserted into the subantral space. 

The surgical operations reported in the study were carried out using the piezosurgery system. This technology allows 

osteoplasty and osteotomy cuts limited to mineralized tissues, thanks to the action of ultrasonic micro-vibrations capable 

of preserving the integrity of soft tissues, vessels, and nerves. 

 

Patient assessment 

In the preoperative phase, the patient’s medical history was investigated to exclude pathologies or 

pharmacological therapies that represent a contraindication to surgery for major sinus lift and implant insertion. Once the 

listed inclusion and exclusion criteria had been evaluated, we proceeded with the oral clinical examination. Then, 

orthopantomography and Dentalscan CT scan were performed to define the morphology of the sinus and the edentulous 

ridges, as well as the intermaxillary space and the degree of atrophy. 

A therapeutic plan was developed after obtaining informed consent from the patient, which envisages the 

removal of autologous bone from the anterior iliac crest and simultaneous elevation of the maxillary sinus in the first 

phase, while in the second phase, the insertion of the implant. 

 

Surgical protocol 

These procedures are performed on a supine patient, subjected to total anesthesia and nasotracheal intubation to 

obtain free access to the oropharynx. An incision is parallel to the iliac prominence and placed approximately 1.5 cm 

internally to avoid injury to the lateral femoral cutaneous nerve. 

Remaining on a supra-periosteal plane, the iliac muscle is pulled medially and the gluteal muscle on the external 

side, after which four osteotomies are carried out, and the bone block between the anterior superior iliac spine and the 

iliac tubercle is removed (Fig. 1). The bone block is then fragmented and temporarily preserved in a liquid composed of 

a sterile physiological solution and the patient's blood, taken during the surgical operation (Fig. 2). 

After completing the suturing of the muscular and the intra-dermal layers, we proceeded with the maxillary sinus 

lift. Once the vestibular and palatal plexus anesthesia has been carried out, the access flap is incised and detached, keeping 

the instrument well adhered to the bone plane to preserve the integrity of the periosteum. 

Using piezoelectric instrumentation equipped with a diamond ball insert, we proceed with an osteotomy and the 

removal of the lateral access trapdoor to the sinus (Fig. 3). The Schneiderian membrane is then separated from the bone 
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planes, using a non-cutting insert, first cranially, then mesially and distally, and only finally caudally. Once the sinus 

membrane has been elevated, the bone graft is inserted into the subantral space (Fig. 4, 5). 

Closing the access window is carried out only in some cases by applying a portion of cortical bone taken from 

the iliac crest, modeled, and fixed with osteosynthesis plates. Given the invasive nature of the plaque removal operation, 

in some patients, it was decided to close the window by applying an absorbable membrane, while in others, simple fibrin 

glue was applied. 

Implant insertion was performed once the graft had been integrated, six months after the maxillary sinus lift 

operation, after detaching a full-thickness flap on the lateral wall of the sinus (Fig. 6-9). Once inserted, the implants were 

submerged beneath the soft tissue for 6 months. 

Once the period of implant osseointegration has passed, we proceed with the uncovering of the implant and the 

replacement of the cap screw with the healing screw, which, emerging from the gum, allows it to be modeled as an 

emergence profile. After waiting about a month for the peri-implant soft tissues to heal, healing screws were substituted 

with transfert, and an impression was taken. 

In three patients, rehabilitation took place using the Toronto Bridge, a prosthesis fixed with screws on 

mesostructures, which were in turn connected to the body of the implants with screws. Prosthetically, the screw access 

holes are positioned on the occlusal surfaces of the posterior teeth and the palatal surfaces of the anterior teeth and then 

closed with composite resin. 

In the present study, this type of prosthesis was screwed onto a variable number of 6-7 implants for each upper 

jaw. During the physical examination, the evaluation of the peri-implant soft tissues took place directly, thanks to the 

possibility of removing the prosthesis with the aid of a specific screwdriver. Thus, using instruments, such as the 

periodontal probe, to check probing depth and bleeding was possible. 

On five patients, a cemented prosthesis was instead applied, in which the prosthesis is cemented onto the 

abutments, while the connection screws are used for fixing the abutment to the implant. For each upper jaw, this type of 

prosthesis was mounted on a number of implants ranging from 2 to 5. 

Since cemented prostheses were not removed from implants, the post-operative implant evaluation was carried 

out exclusively through instrumental radiographic examinations, intra-oral examination of the visible peri-implant tissues, 

and the detection of painful symptoms. 

In the period following implant placement and prosthetic restorations, each patient was recalled for check-ups, 

starting with the removal of the stitches one week after the operation. During each recall, the state of health of the soft 

tissues was checked, and the patient was motivated to maintain oral hygiene at home to prevent the accumulation of 

plaque and tartar, as well as implant failure. In both types of prosthetic rehabilitation, the space between the base of the 

prosthesis and the keratinized gum allowed adequate peri-implant hygiene. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Autologous bone harvesting from the 

iliac crest: donor site. 
Fig. 2. Piece of bone taken to be grafted. 
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Fig. 3. Maxillary sinus lift: bony trapdoor. Fig. 4. Onlay graft with fixation screws. 

Fig. 6. Insertion of 2 implants in the first quadrant. 

Fig. 7. Insertion of 3 implants in the second quadrant. 
Fig. 8. OPT was performed 6 months after the graft, at 

which time 2 implants were placed in the first quadrant 

and 3 implants in the second quadrant. 

Fig. 5. OPT was performed immediately after the 

iliac crest graft in the upper jaw. 
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RESULTS 

 

Of the 42 implants inserted, 2 were lost during the osseointegration phase. Once removed and reinserted, they 

showed no sign of failure at the second 5-year follow-up. In the remaining 40 implants inserted, after 1 and 5 years, stable 

implant osseointegration occurred in the absence of early postoperative complications such as wound dehiscence, acute 

infection, perforation of the membrane due to the insertion of an excessive quantity of graft material, as well as late 

complications such as failure to integrate the graft, peri-implantitis, oro-sinus communication of chronic maxillary sinus 

infection. At 10 years, only 2 additional implants were lost. The surgical procedure of large maxillary sinus lift has made 

it possible to obtain prosthetic surgical success in patients with insufficient bone volume for implant insertion. The success 

obtained in this retrospective study was 95.2% at 1 and 10 years and 100% at 5 years (Table I). 

 

 

Table I. Prosthetic surgical success at 1, 5, and 10 years. 

Case Age Number of 

implants 

Types of 

prosthesis 

Implants lost 1 

week after 

insertion 

Implants lost 1 

year after 

application of the 

definitive 

prosthesis 

Implants lost 5 

years after 

application of the 

definitive 

prosthesis 

Implants lost 10 

years after 

application of the 

definitive 

prosthesis 

1 41 7 Screwed 0 0 0 0 

2 45 7 Screwed 0 0 0 1 

3 40 6 Screwed 0 0 0 0 

4 42 5 Cemented 0 0 0 0 

5 25 2 Cemented 0 0 0 0 

6 55 5 Cemented 0 0 0 0 

7 70 5 Cemented 0 2 0 1 

8 53 5 Cemented 0 0 0 0 

 

 

DISCUSSION 

 

Implant rehabilitation of the posterior region of the maxilla often requires particular attention from the clinician, 

given the frequent reduction in the height of residual bone as a consequence of the pneumatization of the maxillary sinus 

following dental extractions. To overcome these anatomical limitations, the maxillary sinus lift technique is the main 

surgical procedure capable of obtaining a vertical bone gain in the posterior maxilla to insert fixtures. 

In the literature, the percentage of implant success corresponds to an equal percentage of success of the maxillary 

sinus lift and osseointegration of the grafted material (34). 

Radiological and clinical criteria are therefore taken into consideration to establish the success or failure of 

implant therapy. According to the scheme drawn up during "The International Congress of Oral Implantologists Pisa, 

Italy Consensus Conference", implant success (i.e., understood as the optimal condition for the permanence of the implant 

in the oral cavity) and failure (i.e., the loss of implant or the need to remove it), are evaluated based on: 

Fig. 9. OPT performed at follow-up at 10 years, after checking the patient annually. The implants are still perfectly 

osseointegrated and loaded. 
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• presence of pain on palpation, percussion, or function; 

• clinical mobility; 

• peri-implant bone loss visible radiographically; 

• presence of exudate around the implant. 

The introduction of regenerative techniques in odontostomatological surgery has allowed the rehabilitation of 

edentulous areas that would otherwise be impossible to rehabilitate with fixed solutions. 

The maxillary sinus lift has been developed over time with different techniques, which involved the insertion of 

autologous or non-autologous bone in the subantral space, as well as the non-use of graft material. The use of autologous 

bone as a graft material for maxillary sinus lift has the advantage of supporting the sinus membrane and acting as an 

osteo-conductive support during bone formation by osteoblasts. This property, and the presence of osteogenic progenitor 

cells within the graft material, has led to this material being preferred for sinus membrane elevation. In the present study, 

the anterior iliac crest was chosen as the sampling site, given the need to re-establish large quantities of bone volume. 

The insufficient quantity of residual bone crest at the level of the posterior maxilla has also led to the need to 

carry out implant rehabilitation at a later stage compared to the application of the bone graft in the subantral space. Implant 

insertion was done once the graft material matured and guaranteed adequate primary stability. 

In the study by Yamamichi et al. on 625 implants, 53% were inserted at the same time as the sinus lift, while the 

remaining 47% were inserted after healing, on average 6.5 months after the sinus lift. An average survival rate of 96.4% 

is detected, while 3.6% present mobility before prosthetic loading, indicating therapeutic failure. All cases of failure 

corresponded to implant insertion at the same time as maxillary sinus lift, regardless of the implant surface and the graft 

applied. The authors attribute this result to the possibility that two-stage implant insertion can increase the probability of 

implant success and overcome limitations due to particularly advanced bone atrophy present in the pre-surgical period 

(35). 

The use of piezoelectric instrumentation for the creation of the lateral sinus access window and the lifting of the 

sinus membrane has allowed a clear reduction in the risk of perforation of the sinus membrane, one of the main factors 

of implant failures. 

The absence of perforation of the sinus membrane during major sinus lift is also a strictly operator-dependent 

variable, as it is closely linked to the surgeon's manual ability during the surgical operation. In the present study, the lack 

of onset of the complication of perforation of the sinus membrane is, in fact, to be attributed, in addition to the action of 

the piezoelectric instrumentation, to the presence of a single operator. 

The main advantage of ultrasound technology is attributable to the selective cutting of mineralized tissues and 

the immediate cessation of operation of the piezoelectric device in case of accidental contact with the sinus membrane 

(23). 

Wallace et al. report a reduction in perforation of the sinus membrane following sinus lift, from 30% with the 

use of rotary instruments to only 7% with the aid of piezoelectric instrumentation (36). 

Comparing rotary and piezoelectric instrumentation in the execution of maxillary sinus lift, Barone et al. found 

a reduced percentage of membrane perforations compared to rotary instrumentation (23% vs 30%) but a greater time 

requirement in the execution of osteotomy cuts via piezosurgery (37). 

In several studies, the survival of implants inserted in the context of large sinus lifts performed using piezosurgery 

has been investigated. In a study conducted on 53 maxillary sinuses raised through the use of piezoelectric technology 

and the insertion of autologous bone or Bio-oss, Blus et al. found a survival rate of 96.6%, six months after the operation 

upward. In subsequent checks 3, 6 and 12 months after prosthetic loading, none of the 117 implants inserted failed (38). 

In addition to a clear reduction in the percentage of perforations of the sinus membrane during sinus 

augmentation, piezoelectric instrumentation also made it possible to reduce post-operative pain and edema, causing less 

discomfort in the treated patients (39). It also favors the primary and secondary stability of the inserted implants, thanks 

to the ability to create bone-cutting surfaces without signs of cellular necrosis. For the implant to undergo complete 

osteointegration, it is, in fact, necessary for the graft positioned beneath the Schneiderian membrane to present a good 

percentage of viable bone and osteogenic cells, that is between 25 and 35% (40). 

Numerous studies have been carried out to evaluate the survival of implants inserted into raised maxillary sinuses 

through the insertion of different types of grafting materials. In a literature review, Al-Nawa et al. analyze implant survival 

in implant augmentations performed through the insertion of autologous bone or bone substitutes as graft materials, for a 

total of 4687 implants. Implant success is estimated at 98.6% ± 2.6 for augmentations performed through the insertion of 

bone substitutes, 88.6% ± 4.1 in cases in which autologous bone and bone substitutes are mixed and 97.4% ± 2.2 for 

augmentations performed by insertion of autologous bone alone. No statistically significant difference in implant success 

is therefore detected between the two surgical techniques (41). 
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The success of maxillary sinus lifts, regardless of the type of graft material inserted into the subantral space, has 

been confirmed by numerous literature reviews. Among these, Chiapasco et al. analyze 59 studies in which 13889 

implants are inserted into raised maxillary sinuses by inserting autologous bone or bone substitutes, alone or mixed. An 

implant survival rate between 60-100% was detected, with a pitch of 98%. It is also confirmed that the insertion of 

different graft materials beneath the sinus membrane does not influence the average implant survival in a statistically 

significant manner. The application of graft materials in the context of the sinus lift, therefore, appears to be an operation 

that leads to a low percentage of complications, mainly linked to a possible perforation of the sinus membrane, which, 

according to the same study, occurs in 10% of patients cases. The loss of the graft material occurs in less than 1% of 

cases, while post-operative sinusitis is detected in a range between 0-27% of cases, generally in maxillary sinuses already 

previously affected (42). 

Regardless of the graft material used, the persistence of sinus graft height stability was confirmed by Jensen et 

al. (43), which, during a 3.2-year follow-up of 349 implants inserted into raised maxillary sinuses, revealed a minimal 

reduction in the height of the graft ranging from 0.8 mm in the case of insertion of autologous bone mixed with alloplastic 

material, to 2.1 mm in the case of autologous material only. Similar findings arose from further studies aimed at analyzing 

the long-term stability of sinus grafts (44, 45). 

In a 5-year longitudinal study, Wiltfang et al. analyze the difference, in terms of bone resorption and implant 

survival, of the insertion procedure of onlay bone graft and maxillary sinus lift using autologous bone graft to rehabilitate 

the posterior maxilla.. Out of 349 implants inserted in 61 patients, the survival obtained following maxillary sinus lift was 

94.6%, while when an onlay graft was applied, the survival of the 235 implants was 91.5%. Sinus lift also allowed a lower 

percentage of bone resorption to be obtained (46). 

 

CONCLUSIONS 

 

Implant rehabilitation of the posterior areas of the atrophic jaws requires a carefully designed treatment plan. 

The major problem arises when the pneumatization of the maxillary sinus does not allow direct fixture insertion. The 

maxillary sinus lift technique is a pre-prosthetic surgical procedure that can be used effectively to achieve adequate bone 

height for implant-prosthetic rehabilitation. 

In the present study, lateral maxillary sinus lift was used, a safe and predictable surgical procedure that guarantees 

high rates of success and implant survival. The ten-year implant survival percentage of implants inserted six months after 

maxillary sinus lift, performed using piezoelectric technology and insertion of autologous bone from the iliac crest, 

appears to be comparable with that obtained from international literature. 

Given the low percentage of resorption, excellent long-term stability and high integration, it was decided to 

proceed with the insertion of autologous bone into the subantral space. The harvest from the iliac crest was dictated by 

the need to rehabilitate large, edentulous areas. Despite the extensive resorption, the bone chips inserted in the context of 

maxillary sinus lift demonstrated optimal integration in all cases presented, without any associated complications. 

In the literature, similar implant survival rates are associated with different graft materials placed in the subantral 

space. The absence of a statistically significant difference between the success of large maxillary sinus lifts performed 

through the insertion of autologous bone or bone substitutes indicates the effectiveness of this surgical technique 

regardless of the graft material used. Although conventional surgical techniques, such as the use of rotary instruments 

which reduce operating times, ultrasonic bone surgery is currently a method with high predictability and good short and 

long-term results. 

In line with what has been stated in international literature, the use of piezoelectric technology to perform 

maxillary sinus lift has made it possible to significantly reduce the probability of perforation of the sinus membrane, a 

complication that did not occur in any case during this study.  
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