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Minimally invasive hydraulic elevation  
of the Schneiderian membrane and 
insertion of bone graft material using  
a novel self-tapping implant system: 
Radiographic and prosthetic aspects

Abstract

O b j e c t i v e

The objective of this article was to report the clinical and radiographic 
performance of a novel implant system that allows for hydraulic Schnei-
derian membrane elevation and simultaneous bone graft augmentation.

C a s e  d e s c r i p t i o n

A 63-year-old female patient presenting with compromised fixed dental 
prostheses supported by failing teeth in her posterior maxilla underwent 
transcrestal sinus floor elevation using a novel implant system. Implant 
failure, any complications and bone gain measured using cone beam com-
puted tomography (CBCT) were assessed.

R e s u l t s

The residual alveolar ridge height was 3.2 mm. A 14.5 mm length implant 
was placed and followed for 20 months. Bone gain was 18.5 mm after a 
healing period of eight months. One year after implant loading, CBCT scans 
showed the stability of the grafted material.

C o n c l u s i o n

Hydraulic elevation of the Schneiderian membrane using the iRaise sinus 
lift system (Maxillent, Herzliya, Israel) can be considered a valuable treat-
ment option for the rehabilitation of atrophic edentulous posterior maxillae.
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Introduction

In the posterior sextants of the maxilla, tooth loss 
is generally associated with alveolar bone loss 
and sinus pneumatization.1 In addition, poor bone 
quality may have a negative influence on the sur-
vival rate of implants.2 There is no consensus on 
treatment for the atrophic posterior maxilla, with 
the dilemma of whether to place short implants3, 4 
or tilted implants5, 6 or to augment the floor of the 
maxillary sinus.7, 8 In a recent review of the liter-
ature, Pjetursson et al. reported that the place-
ment of dental implants in combination with 
maxillary sinus floor elevation using a lateral ap-
proach is a predictable treatment option showing 
high medium-term implant survival rates and low 
incidences of complications.7 However, the lat-
eral approach to the sinus entails elevation of a 
large mucoperiosteal flap that affects postoper-
ative recovery of the patient and the additional 
expense of the augmentation procedure.9 Schnei-
derian membrane perforations, nose bleeding, 
postoperative pain and swelling could be consid-
ered major risks.10 The elevation of the maxillary 
sinus floor through the alveolar crest (transalve-
olar) was first described by Tatum11 and modified 
by Summers.12 Subsequently, various modifica-
tions to the original technique have been report-
ed, in order to improve the predictability and 
safety, such as the use of atraumatic lifting 
drills,13 membrane elevation via inflation of a bal-
loon catheter,14 and the use of hydraulic15 or neg-
ative pressure.16

The aim of this clinical report was to present 
a novel self-tapping endosseous implant system 
(iRaise, Maxillent, Herzliya, Israel) developed for 
sinus augmentation. The advantage of this sys-
tem is the ability to perform major sinus lift aug-
mentation via a minimally invasive transcrestal 
approach and to simultaneously place an im-
plant, with minimal patient discomfort and shor-
tened treatment time.

Case presentation

A 63-year-old female patient presented with com-
promised fixed dental prostheses supported by 
failing teeth in her posterior maxilla (Figs. 1 & 2). 
The patient reported esthetic concerns and im-
pairment of her masticatory function; conse-
quently, she desired replacement of the prosthe-
ses. A cone beam computed tomography (CBCT) 
scan was performed to evaluate the amount of 
residual bone. On the right side, conventional 
implant placement was planned. However, on the 
left side, the distance from the maxillary crest to 
the sinus floor was 3.2 mm, requiring a bone aug-
mentation procedure. After detailed consultation, 
various treatment options were discussed with 
the patient. Closed major sinus floor augmenta-
tion with a transcrestal approach using the iRaise 
implant system was planned for the maxillary left 
first molar position to support a screw-retained 
fixed dental prosthesis. An adjunctive implant 
was planned for the maxillary left first premolar 
position.

The day before the implant placement, the 
patient underwent intranasal spray therapy  
(thiamphenicol glycinate acetylcysteinate,  
810 mg/4 mL) b.i.d. One hour before surgery, a 
single dose of antibiotic (2 g of amoxicillin and 
clavulanic acid) was administered prophylacti-
cally. A 0.2% chlorhexidine mouthwash was  
administered for 1 min prior to the implantation 
procedure. 

Local anesthesia was administered (articaine 
with 1:100,000 epinephrine) and a small 
full-thickness mucoperiosteal flap was elevated. 
A 2 mm diameter round bur was used to mark 
the implant site. The osteotomy was prepared 
with a 2 mm twist drill 1 mm below the sinus 
floor. A periapical radiograph with a depth guide 
was performed in order to verify the drilling  
angle and depth, as well as the distance to the 
sinus floor. The implant recipient site was wide-

Figs. 1 & 2

Fig. 1

Preoperative panoramic 
radiograph.

Fig. 2

Alveolar ridge before implant 
placement (occlusal view).
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ned to allow the placement of a 5 mm diameter 
implant, according to the drilling protocol sugge-
sted by the manufacturer and reported in a pre-
viously published paper.17 The length of the im-
plant was selected beforehand based on the 
residual bone height, measured using the preope-
rative CBCT scan, from the bone crest to the sinus 
floor, along the implant’s planned axis. A 14.50 mm 
length implant (iRaise, Maxillent, Herzliya, Israel) 
was used according to a residual bone height of 
3.21 mm  (Fig. 3). The implant was first inserted 
into the osteotomy until it reached the end of the 
prepared site. The implant was then slowly ad-
vanced until the sinus floor was penetrated for 
approximately 1 mm. A periapical radiograph was 
performed in order to determine whether the im-
plant had penetrated the sinus floor. A saline sy-
ringe with 2–3 cm3 of a 0.9% sterile saline solu-

tion was connected to the implant through the 
tubing port. With this system, the tube connector 
is easily assembled on the implant, allowing injec-
tion of fluids with a standard Luer lock connector. 
Saline solution was gently injected through the 
implant and into the sinus and slight bleeding was 
noted in the retracted saline solution upon stop-
ping the injection. A syringe containing 2 cm3 of a 
flowable bone graft material (MBCP Gel, Biomat-
lante, Vigneux-de-Bretagne, France) was subse-
quently connected to the same port. The material 
was slowly injected through the implant into the 
sinus (Fig. 4). After the grafting procedure had 
been completed, the hydraulic system was dis-
connected from the implant, and the implant was 
inserted to its entire length into the osteotomy and 
the grafted sinus cavity and left to heal  according 
to a submerged protocol. An additional implant 

Fig. 7

Definitive prostheses  
on the cast (occlusal view).

Fig. 8

Definitive prostheses  
on the cast (frontal view).

Fig. 3

Preoperative CBCT scan.

Fig. 4

The iRaise sinus-lift system 
(Maxillent, Herzliya, Israel).

Fig. 5

CBCT scan immediately after 
implant placement.

Fig. 6

CBCT scan six months after 
implant placement.

Figs. 3 & 4

Figs. 5 & 6

Figs. 7 & 8
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was placed after completing the iRaise surgical se-
quence. A postoperative CBCT scan was taken with 
reduced voxel size, field of view and milliampere 
settings (Fig. 5). After surgery, intranasal spray the-
rapy (thiamphenicol glycinate acetylcysteinate,  
810 mg/4 mL) was continued for ten days, an an-
tibiotic (1 g of amoxicillin and clavulanic acid b.i.d.) 
for six days and a 0.2% chlorhexidine mouthwash 
(1 min b.i.d.) for two weeks. A soft diet was recom-
mended for one week, while 1 g of paracetamol was 
prescribed in case of pain. The sutures were remo-
ved after one week, and oral hygiene instructions 
were emphasized.

Six months after implant placement, a CBCT 
scan was taken with the same parameters used for 
the postoperative scan, and the healing abutments 
were connected. The bone gain was 18.5 mm  
(Fig. 6). Definitive screw-retained metal-free resto-
rations were delivered eight months after implant 
placement (Figs. 7–9). The occlusion was carefully 
checked. Recall appointments for oral hygiene 
maintenance and oral hygiene instructions were set 
for every four months after loading. The occlusion 
was evaluated at each visit. CBCT scans were per-
formed one year after implant loading (20 months 
after implant placement) and compared with the 
previously taken CBCT scans (Figs. 10–16).

Discussion

The present case report is one of the first aimed 
at evaluating a novel implant system that allows 
for minimally invasive major sinus floor eleva-
tion at the time of implant placement. According 
to a recent Cochrane systematic review, if the 
residual alveolar bone height is 3–6 mm, a trans- 
crestal approach to lifting the Schneiderian 
membrane and placing 8 mm implants may lead 
to fewer complications than would a lateral win-
dow approach and placing implants at least  
10 mm long.19 

In the case presented, the patient experi- 
enced minimal discomfort and was functional-
ly restored in a shorter period than are patients 
treated with a two-stage sinus grafting 
technique. In investigating the transcrestal os-
teotome technique for sinus floor augmentation, 
some researchers have recorded high rates of 
patient satisfaction.7, 20, 21 Maxillary sinus floor 
elevation with a transcrestal approach is ad-
vocated as a minimally invasive procedure, 
owing to the minimal surgical flap required. 
Moreover, the lateral sinus wall remains intact, 
reducing postoperative morbidity.22, 23 This 
technique is widely documented in the literature 

Figs. 9 & 10

Figs. 11 & 12

Fig. 9

Metal-free framework.

Fig. 10

Right lateral view of the 
definitive prosthesis taken  
one year after loading.

Fig. 11

Frontal view of the definitive 
prosthesis taken one year  
after loading.

Fig. 12

Left lateral view of the 
definitive prosthesis taken  
one year after loading.
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and supported by several longitudinal studies 
that attest to an average implant survival rate 
close to 92% in the medium term.7, 8, 24 Recent 
publications have shown that transalveolar  
sinus floor elevation is a reliable method for im-
plant placement in the posterior maxilla, even 
at sites with ≤ 4 mm of residual alveolar bone 
height.17, 25–27 Nevertheless, implant survival  
rates may decrease with reduced residual bone 
height.18, 28

The main concerns related to the transcrestal 
approach, compared with the lateral surgical 
approach, are the absence of direct visualization 

of the sinus cavity and Schneiderian membrane, 
the limited amount of bone augmentation achie-
ved and the high risk of inadvertent perforation 
of the Schneiderian membrane during fracture 
of the sinus floor with osteotomes, or burs, with 
or without stop drills, without the possibility of 
repairing the torn membrane. Nevertheless, in 
an eight-year retrospective study on 1,100 par-
ticipants with 1–5 mm of residual bone height 
who received 1,557 implants with minimally 
invasive hydraulic elevation of the Schneiderian 
membrane, an incidence of membrane perfora-
tion of less than 0.5 % was reported.15

Fig. 13

Panoramic radiograph taken 
one year after loading. 

Fig. 14

CBCT scan one year after 
loading (sagittal view).

Fig. 15

CBCT scan one year after 
loading (coronal view).

Fig. 13

Figs. 14 & 15
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The iRaise implant system is a uniquely designed 
implant housing an L-shaped channel separate 
from the prosthetic connection and the oral  
cavity, thereby eliminating the possibility of bac-
teria migrating into the bone. Through this chan-
nel, saline is introduced to elevate the Schneide-
rian membrane. The iRaise system allows the 
clinician to perform a minimally invasive sinus 
augmentation procedure immediately. The hy-
draulic elevation of the Schneiderian membrane 
and the insertion of bone graft material are per-
formed through the implant itself, resulting in 
fewer complications, shorter treatment time and 
greater comfort for patients, compared with the 
open sinus lift procedure.

Closed major sinus floor augmentation with 
a transcrestal approach can be accomplished 
using a novel system that allows for hydraulic 
elevation of the Schneiderian membrane, injec-
tion of a flowable bone graft material and  
simultaneous dental implant placement, with 
minimal patient discomfort. Long-term clinical 
studies on larger cohorts of patients are needed 
to confirm these preliminary results.
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Fig. 16

Superimposition of the CBCT 
scans taken six months after 
implant placement (red) and 
one year after loading (gray) 
showing stability of the 
grafted material over time.

Fig. 16
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