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Abstract
Objectives: The objective was to present a novel technique for antrostomy performed before sinus elevation in atrophic 
maxilla for subsequent implant placement.
Material and methods: The study included 10 sinus elevations performed by the proposed technique in nine consecutive 
patients presenting with inadequate posterior maxillary height. The technique is described, calculating the antrostomy sur-
face area, volume of bone tissue obtained and final height attained in each case. A total of 16 implants were placed.
Results: All ten elevations were accomplished. Mean antrostomy surface area was 0.55 mm2, mean bone volume obtained 
was 0.56 cm3 and mean height attained was 11.7 mm from a baseline mean height of 5.6 mm. Out of the 16 implants, 
14 were inserted immediately after the elevation and 2 were inserted in a second step, after ossification; 93.7% of the 
implants were osseointegrated at 6 months after prosthesis placement.
Conclusion: The use of bone scrapers to create antrostomy for sinus elevation is a simple and very safe procedure. It 
provides a variable amount of particulate bone graft that is easily handled and highly useful for packing the cavity that 
will elevate the sinus membrane.
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INTRODUCTION
Preparatory adjuvant procedures are required before the 
placement of osseointegrated implants in atrophic maxilla, 
e.g., maxillary sinus elevation, implant placement in ana-
tomical buttresses, or maxillary reconstruction with grafts 
(1). In 1980, Boyne and James (2) described elevation of the 
maxillary sinus for restoration of posterior sectors of the 
upper maxilla with implants. Since that time, few changes 
have been made in this procedure, which mainly consists of 
the creation of a window in the anterior bone wall of the 
maxillary sinus (Caldwell-Luc approach) (3). This window 
affords access to the Schneider membrane, which is then 
detached and elevated, thereby creating a space beneath 

it. This space must be packed with material that supports 
the membrane and also has bone-forming capacity. The 
implants are placed after this sinus elevation. The pack-
ing material can be autogenous or allogeneic but must be 
capable of compressing the space so that the implant can 
be anchored in it.
Over the past few decades, major advances have been 
achieved in the bone materials used to pack the maxillary 
sinus as a substitute for autogenous bone (4). However, these 
materials do not supply the cellular elements necessary for 
osteogenesis and act solely as osteoconductive elements (5). 
Hence, autogenous bone remains the packing material of 
choice in maxillary sinus elevation procedures (6, 7).
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The aim of  the present article was to describe a simple 
technique for maxillary sinus membrane elevation and the 
in situ collection of autogenous bone, recording the amount 
collected, the height of elevation attained, the outcomes and 
the possible complications. The advantages and disadvan-
tages of the technique are also analyzed.

MATERIAL AND METHODS
The study included nine consecutive patients presenting 
with atrophy in posterior sections of the maxilla. Patients 
consented to a treatment plan involving elevation of the 
maxillary sinus membrane for subsequent placement of os-
seointegrated implants (Figures 1, 2, 3). Ten elevations were 
performed, including a bilateral elevation in one patient.
The height of the bone to the base of the maxillary sinus and 
the height required for insertion of the appropriate implants 
were calculated in each patient. A total of 16 Mozo Grau 
® threaded implants were placed (3 implants of 3.75 x 10 
mm, 7 implants of 3.75 x 11.5, 2 implants of 3.4 x 11.5 and 
4 implants of 3.75 x 13).
The window was then opened by using the technique de-
scribed below, measuring the volume of particulate bone 
obtained by placing it in a calibrated (mm) insulin syringe. 
Bone was never taken from a site outside the field exposed 
for the elevation, i.e., the window (Fig 4). When inadequate 
particulate bone was obtained to completely pack the cav-
ity, it was complemented with allogeneic material, i.e., hy-
droxyapatite or demineralised bone. In each case, data were 
recorded on the bone graft volume obtained, the surface 
area of the antrostomy, the number of implants inserted 
in each sinus elevation and the height (in mm) attained 
after the consolidation period. Surgical and post-surgical 
complications were also recorded.
Orthopantomography was performed in all patients at three 
months before and after surgery and at six months after 
completion of the prosthetic phase.

SURGICAL TECHNIQUE
After elevating the mucoperiosteal flap by means of a crestal 
incision with lateral release incisions, a bone window (of 
variable dimensions) was carved into the anterior wall of 
the maxillary sinus using a Safescraper angled bone scraper 
and collector (Zimmer Dental Iberica®) (Fig. 5), thereby 
simultaneously obtaining a variable volume of particulate 
bone that was subsequently used to pack the cavity. No 
rotating instrument was used during the antrostomy or 
sinus elevation phase. Once the Schneider membrane was 
uncovered, it was elevated by following the usual procedure. 
The volume of particulate bone obtained was measured for 
its subsequent insertion into the cavity.

RESULTS
Nine consecutive patients were included in the study, five 
males and four females; 10 sinus elevations were performed 
and a total of 16 implants were placed at these sites. Results 
are shown in Table 1. The procedure could be completed 
in all cases. The mean antrostomy surface area was 0.55 
cm2; the mean volume of particulate graft, which was only 
obtained from the antrostomy opening, was 0.56 cm3; the 
mean height of alveolar crest previous to the procedure was 
5.6 mm and a mean height of 11.7 mm was achieved by the 
intervention; 14 of the 16 implants were inserted immedi-
ately, and the remaining 2 implants were placed in a second 
stage. There was only one intraoperative membrane perfo-
ration, which was < 1mm and did not entail interruption 
of the procedure. In two of the elevations, supplementary 
allogeneic materials were required (bank bone or Bio-oss®), 
because the volume of bone collected was insufficient for 
the purpose. In the other elevations, the material obtained 
from the antrostomy proved adequate. All patients were fol-
lowed up from the start of the treatment to 6 months after 
implant loading. No infectious complications were observed 
that caused treatment modifications. An overall success rate 

Fig. 1a. Case 1. Before right sinus elevation. Fig. 1b. Case 1. After right sinus elevation and before implantation.
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Fig. 2b. Cases 5 and 6. After bilateral sinus elevation.

Fig. 3a. Case 9. Before left sinus elevation. Fig. 3b. Case 9. After left sinus elevation.

Fig. 2a. Cases 5 and 6. Before bilateral sinus elevation.

Fig. 4. Sinus window opening with scraper. Fig. 5. Safescraper angled bone collector.
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of  93.7% was recorded at six months after implant loading, 
with the loss of one implant.

DISCUSSION
In general, there are two types of sinus elevation technique: 
the atraumatic technique described by Summers (8) in 1994, 
used for elevations of only a few millimetres (9); and the clas-
sic or open technique, performed by creating an antrostomy 
in the anterior wall of the maxillary sinus. There are three 
main procedures for performing this antrostomy (10):
1. Using a ball drill to cut a surface area of variable dimen-
sions until visualization of the Schneider membrane by the 
change in colour. 
2. Using a fine bur to cut a rectangle or circle that includes 
only the ridge until the entire perimeter of the membrane is 
visualized. A greenstick fracture is then performed such that 
the bone surface within the cut perimeter is introduced into 
the sinus, placed on what will be the new sinus floor.
3. Performing a complete osteotomy by antral approach 
on the external side of the maxilla, fully releasing the bone 
fragment demarcated by the fenestration and exposing the 
Schneider membrane.
After each of the above procedures, the sinus mucosa is 
then detached and elevated. The first technique is the most 
widely used. In all techniques, continuous irrigation is re-
quired during cutting to avoid excessive heating of the bone. 

There is some risk of damaging the membrane when it is 
pressed by the bur, which occasionally leads to interruption 
of the procedure. Furthermore, the use of irrigation leads to 
scraped bone being washed away by the solution and lost. 
New piezoelectric devices have been introduced for bone 
collection that avoids damage to the membrane, which is 
preserved. However a very thin bone tissue is obtained, 
which is difficult to collect and is mostly lost due to the 
constant irrigation required.
After performing the antrostomy and subsequent sinus el-
evation, material is required to fill the cavity. This material 
may be autogenous or allogeneic but must be able to com-
pact the space so that it can serve as an anchorage for the 
implant. Multiple sites have been reported for autogenous 
bone collection. Gonzalez and Naval (11) described several 
extra-oral sites that gave good results, including tegmentum, 
tibia and anterior and posterior iliac crest (12). The most 
widely reported intraoral sites are the maxillary tuberosity, 
mandibular ramus, chin and zygomatic buttress (13, 14). 
However, these grafts, whether intra- or extra-oral, increase 
the morbidity of the procedure, and patients are sometimes 
unwilling to accept this risk.
In most cases, the problem is solved by using other exog-
enous materials, e.g., bank bone, hydroxyapatite or polyg-
lycolic acid compounds, tricalcium phosphate or Bio-Oss® 
(15, 16). They are usually in the form of minute particles 

Case 

Nº 

Previous 

bone height 

(mm) 

Bone volume 

obtained 

(cm3) 

Use of 

allogeneic 

material 

Height 

attained 

(mm)  

Nº of 

implants 

Implant 

immediate to 

elevation 

Mbr 

Perforation 

Postsurg 

complications 

Implant 

success 

1 3.5 0.5 Yes 10 2 No No No Yes 

2 4 0.4 No 10 1 Yes No No Yes 

3 6 0.7 No 11.5 2 Yes No No No 

4 8 0.5 No 13 1 Yes Yes No Yes 

5 5 0.6 No 13 2 Yes No No Yes 

6 6 0.7 No 11.5 2 Yes No No Yes 

7 7 0.5 No 11.5 2 Yes No No Yes 

8 5 0.5 No 13 1 Yes No No Yes 

9 4 0.7 Yes 11.5 2 Yes No No Yes 

10 7 0.5 No 11.5 1 Yes No No Yes 

Table 1. Results and complications in the 10 sinus elevations performed (Nº = Number, Mbr = Membrane; Postsurg = 
Post-surgical).
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that must be mixed with a solvent, e.g., saline solution, 
blood or plasma, before they can be handled and placed 
within the sinus cavity.
When the bone crest height is > 4-5 mm, implants can be 
inserted in the same surgical act, provided that primary 
stability is assured (17-19).
The technique described in the present article is a simple 
and safe procedure that offers advantages to both patient 
and surgeon. There is lower morbidity for the patient, who 
avoids further incisions or larger mucoperiosteal flaps to 
uncover new areas for obtaining autogenous bone. In large 
elevations, it avoids or decreases the amount of allogeneic 
material inserted, which always entails the possibility of 
rejection by the recipient. The graft obtained is easily 
manipulated, given that the particulate bone is obtained 
with the clot that is formed around it, enabling practical 
and simple cutting, compacting and handling. Finally, the 
technique is less costly, which should be taken into account 
since the patient is directly affected.
One possible shortcoming is that the window opening proc-
ess is somewhat slower than when performed with a drill. 
On the other hand, since there is no need for continuous 
irrigation, there is a better visualization of the membrane 
throughout the procedure. This is an important consid-
eration because it affords greater safety, evidenced by the 
low frequency of sinus membrane perforations with this 
approach.
Evidently, the width of  sinus wall differs among patients; 
therefore the amount of graft obtained by this technique is 
variable. If  the graft obtained is inadequate for the purpose, 
it can be supplemented by harvesting additional amounts 
from other anatomic sites known to be appropriate. We 
highlight the zygomatic buttress area, due to its proximity 
and because it is a major source of bone graft. It is also pos-
sible to supplement the volume with commercially available 
allogeneic materials.
The mean volume of  particulate bone obtained by this 
technique is very similar to the volumen of commercially 
supplied allogeneic materials, which usually ranges from 0.5 
to 1 cm3. An additional advantage is that autogenous bone 
contains live osteoblasts that will favour osteogenesis and 
subsequent ossification.

CONCLUSIONS
The use of bone scrapers to create an antrostomy for sinus 
elevation is a simple and very safe procedure. It enables the 
collection of variable amounts of easily handled particulate 
bone graft that is highly useful for packing the cavity that 
will elevate the sinus membrane.
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