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ABSTRACT

Background: Dental implants need appropriate bone volume for adequate stability in the rehabilitation after tooth loss.
In the severely atrophic posterior maxilla, the clinical success of implant treatment sometimes requires a vertical ridge
augmentation in the maxillary sinus floor.

Purpose: The purpose of this investigation was to evaluate a maxillary sinus floor augmentation technique using a replace-
able bone window, elevation of the membrane, placement of implants, and injection of the patient’s own venous blood
to fill the voids.

Materials and Methods: Six patients with need of maxillary sinus floor augmentation participated in the study. After prepa-
ration of a replaceable bone window in the lateral aspect of the sinus and careful elevation of the Schneiderian membrane,
a total of 14 Brånemark implants (TiUnite, MK III, Nobel Biocare AB, Göteborg, Sweden) were installed in the residual
bone penetrating into the sinus cavity. The sinus cavity was then filled with peripheral venous blood and the bone window
replaced and stabilized with a medical tissue glue (Aron Alpha A, Sankyo, Inc., Tokyo, Japan) to prevent blood leakage
from the created compartment in the maxillary sinus.

Results: After a healing period of a minimum of 6 months, new bone was successfully generated in all 14 implant sites as
judged from radiographs. One of the 14 implants failed, corresponding to a survival rate of 92.9% after a follow-up period
ranging 12 to 34 months.

Conclusions: The present case series demonstrate that the creation of a secluded space in the maxillary sinus and filling
with venous blood results in bone formation at simultaneously installed dental implants over a 6-month period.
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procedure and since then, many modifications of the

technique have been reported.4–8 It is anticipated that

sinus lifting techniques require space makers such as

autografts9 or allografts9,10 for new bone generation.

There are many reports comparing the efficacy of dif-

ferent graft materials11–13 and window opening tech-

niques as well as different barrier membrane usage to

close the cavity. However, recently, Lundgren and col-

leagues14 reported that elevation of the sinus membrane

per se and insertion of implants in the residual bone

allowed new bone to fill the created compartment in the

antral sinus. According to Simion and colleagues,15–19 the

survival rates for implants in vertical ridges augmented

with guided bone regeneration and blood clot are only

comparable to those of implants in bone augmented
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Tooth loss leads to resorption of the alveolar bone

which, together with expansion of the sinus, may

limit the possibilities of using endosseous implants for

prosthetic rehabilitation of the posterior maxilla.1,2 In

1980, Boyne and James3 reported the first sinus lifting
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with autographs and/or alloplasts. Thus, the blood clot

has the potential for stimulation of bone formation in

secluded spaces at bone surfaces, which can explain the

results reported by Lundgren and colleagues.14 A recent

experimental study in primates has shown no differ-

ences in bone formation when comparing membrane

elevation with and without the use of autogenous bone

grafts.20 Since growth factors capable of stimulating

bone formation are present in blood, it can be specu-

lated that placement of additional venous blood col-

lected from the patient during surgery may further

facilitate and improve the results from the sinus mem-

brane elevation technique.

The purpose of this clinical study was to evaluate

the simplified method using the patients’ own venous

blood for maxillary floor augmentation in conjunction

with the sinus lifting procedure.

MATERIALS AND METHODS

Patients

Six patients (five females and one male, range 49–69

years) with need of implant treatment in the posterior

maxilla were included. The inclusion criteria were (1)

severe atrophy of the posterior maxilla precluding 

conventional implant placement, (2) sufficient primary

implant stability at surgery, (3) healthy maxillary sinus,

and (4) no pathology of neighboring teeth.

All patients were healthy and there were no

smokers. Radiographic examinations showed healthy

conditions of the maxillary sinuses prior to implant

treatment. The patients were carefully informed about

the procedures and signed a consent form prior to

surgery. The first patient was treated in May 2003 and

the last in March 2005.

Surgical Procedures

Surgery was performed under local anesthesia with

intravenous sedation introducing Doyle (Sawai Phar-

maceutical Co., Ltd., Osaka, Japan) (2 g/sedation

package). The technique for exposure of the maxillary

sinus was performed according to the protocol reported

by Lundgren and colleagues.14 In brief, a mid-crestal

incision (Figure 1A) was made in the posterior maxilla,

a muco-periosteal flap elevated, and the lateral wall of

the maxillary sinus exposed (see Figure 1B). The sinus

wall was penetrated at four points with #2 round bur to

mark out a bone window (see Figure 1C). The bone

window was prepared using a micro reciprocal saw 

(Aesculap, Tuttlingen, Germany) (see Figure 1D). In the

case of sufficient thickness of the bone, the preparation

was made with a beveled technique, resulting in a

smaller inner diameter compared with the outer diam-

eter in order to enable a stable replacement of the bone

window after the implants were inserted. The Schnei-

derian membrane was gently elevated to make sure there

was space enough for implant placement in the sinus

(see Figure 1E). Drilling for the site preparation followed

a standard one-stage surgical protocol. After bone

preparation, the thickness of the sinus basal bone was

measured, and the membrane was elevated to make 10-

mm space at least for implant placement (see Figure 1F).

The implant sites were prepared in accordance with a

conventional Brånemark system implant protocol and

the implants placed (MKIII TiUnite, Nobel Biocare AB,

Göteborg, Sweden) (see Figure 1G). The remaining

sinus space was then filled with venous blood retrieved

from the patient, collected from a brachial vein (see

Figure 1H). After closing the sinus by replacing the bone

window, the window was further stabilized using a

medical tissue glue (Aron Alpha A, Sankyo, Inc., Tokyo,

Japan) (see Figure 1I). Then, the oral mucosal flap was

replaced and sutured (see Figure 1J). An antibiotics

(Varacillin 250 mg, Organo Japan, Inc., Osaka, Japan)

four tablets per day and anti-inflammatory agent

(Neuzym 30 mg, Sannova Co., Ltd., Gunma, Japan) four

tablets per day were prescribed for the first 7 days to

prevent postoperative infection.

Abutment connection was performed after a

healing period of a minimum of 6 months (Table 1).

After another 2 to 3 weeks of soft tissue healing, final

prosthetic screw-retained restorations were manufac-

tured and delivered to the patients.

Clinical Follow-Up

In the first 3 to 6 months of placing physiological loads on

implants, intraoral radiographs were taken to assess the

bone formation around the implants. Implant success

was evaluated according to Albrektsson and colleagues.21

RESULTS

Mild postoperative edema and pain associated with the

surgical operation was noted in three patients. These

symptoms resolved within a week. Bleeding from the

nose was found in three cases postoperatively, which 

disappeared the next day. No other complications 



152 Clinical Implant Dentistry and Related Research, Volume 9, Number 3, 2007

A

C

B

FE

D

I

HG

J

Figure 1 (A) Intraoral view of the maxilla, (B) exposure of the maxillary sinus, (C) opening the window with a round bur, (D) bone
preparation with a micro saw, (E) removal of the bone window, (F) lifting up the basal membrane, (G) implant placement, (H)
filling the sinus space with the patient’s own venous blood, (I) closure of the window with a medical glue, (J) suturing of the flap.
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attributable to the surgical procedure were observed.

Perforation of the Schneider membrane did not occur.

The height of the residual alveolar process below the

maxillary sinus varied from 2 to 10 mm (see Table 1).

One of 14 fixtures failed to integrate as observed at abut-

ment connection. The failed implant of healing soft

tissue was replaced 3 weeks after with a longer implant

placed into the same position and was immediately used

in the prosthetic construction. Based on the original 14

implants, the implant survival rate was 92.8% after a

minimum of 6-months follow-up. All patients received

and maintained a fixed prosthetic construction.

The radiographic examinations revealed signs of

bone formation in all patients. Figure 2A presented the

bone level at baseline. Bone formation from the coagu-

lum around the implant is shown in Figure 2B.

DISCUSSION

The present study describes a new maxillary sinus 

augmentation method using the patients’ own blood,

collected from a brachial vein, for the treatment of pos-

terior maxillary atrophy. This technique is similar to the

technique previously described by Lundgren and col-

leagues14 wherein the maxillary sinus membrane was

TABLE 1 Fourteen Implant Distributions in Six Patients after Vertical Augmentation of the Maxillary Sinus
following Membrane Elevation and Venous Blood Injection

Thickness Height of 
Implant of base bone needed 

Abutment
Age, Length Diameter Surgical 

bone (mm) (mm)
connection

Patient year Sex Type (mm) (mm) Site date Mesial Distal Mesial Distal date

1 69 F MK III 13 4 15 May 16, 8.0 7.0 5.0 6.0 February 06,

MK III TiU 15 3.75 24 2003 2004

2 68 F MK IV TiU 15 4.0 26 January 09, 6.0 4.0 9.0 11.0 July 27,

MK III TiU 15 3.75 27 2004 2004

3 49 F MK III TiU 15 3.75 14 June 25, 4.0 4.0 11.0 11.0 January 20,

MK III TiU 15 4.0 15 2004 2005

MK III TiU 13 3.75 14 11.0 9.0 2.0 4.0

4 66 M MK III TiU 15 3.75 15 July 13, 3.0 2.0 12.0 13.0 February 04,

MK III TiU 15 3.75 16 2004 2.0 3.0 13.0 12.0 2005

MK III TiU 11.5 3.75 25 3.0 2.0 8.5 9.5

5 66 F MK III TiU 10 3.75 26 September 1.0 1.0 9.0 9.0 July 17,

MK III TiU 13 3.75 27 14, 2004 2.0 6.0 11.0 7.0 2005

6 55 F MK III TiU 13 4.0 25 March 23, 10.0 7.0 3.0 6.0 December 08,

MK III TiU 13 5.0 26 2005 3.0 2.0 10.0 11.0 2005

B

A

Figure 2 (A) Radiograph of proposed implant site, (B) bone
formation at the second surgery.
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elevated and bone was spontaneously formed in the

blood clot around implants which had been simultane-

ously placed in the residual alveolar bone.

There are many reports presenting predictable clin-

ical outcomes from sinus lift techniques irrespective of

the type of bone grafting material used.22–24 This may be

explained by the fact that the maxillary sinus has a great

potential for bone formation, as seen in the present

patients, and that a grafting material is not a prerequisite

for predictable bone formation. Recently, Ferrigno and

colleagues25 reported that new bone was generated in 

the maxillary sinus from both the lateral wall and the

floor of the sinus after membrane elevation using an

osteotome technique. Although the mechanisms are not

fully understood, it is obvious that the controlled trauma

when lifting the sinus membrane results in the formation

of a blood clot and subsequent bone formation.14,20 The

displacement of the membrane probably triggers a series

of events, including blood and fibrin clot formation, cel-

lular migration and differentiation, angiogenesis, and

osteogenesis. Here, the role of the sinus membrane itself

is unclear, but a recent study in primates indicates a

potential for bone formation.20 The study also showed 

a distinct difference between machined and surface-

modified implants with regard to osseointegration. Bone

formation by contact osteogenesis was evident at the

implants with a moderately rough surface but not at the

smooth implant surface. This means that an implant

with some surface roughness can integrate in situations

of no primary bone contacts, such as with the membrane

elevation technique. However, it can be anticipated that

the implant must be placed in an osteogenic environ-

ment where the blood clot formed following surgery and

its relation with the implant surface has an important

role. The present study presents a technique to ensure

proper blood fill of the sinus following a sinus mem-

brane elevation procedure. The new technique used

venous blood collected from the patient and a medical

tissue glue to improve the stability of the replaced bone

window. The replacement of the original bone window

in addition to the use of a tissue glue excludes the need

to use membranes and there is no need for the additional

surgery to remove nonresorbable material.

No significantly serious complications were

reported during the follow-up period ranging from 12

to 34 months when the sinus was augmented with the

described procedure. The mean bone height gained after

6 months of healing was 10 mm in average comparable

to the bone gained in the report by Simion and col-

leagues16 and Lundgren and colleagues,14 respectively.

One of 14 fixtures failed to integrate in the first few

months after loading because uncontrolled bending

force was introduced on this implant resulting in micro-

motion in situ and loss of osseointegration. The rather

low implant failure rate found during this study was

consistent with data from previous studies.14,16,25,26

The preliminary results from this study are encour-

aging, with results comparable to the results achieved

with traditional augmentation using autogenous 

bone or bone substitutes. However, further studies are

required to evaluate the predictability of this maxillary

sinus floor augmentation protocol using membrane ele-

vation and peripheral blood.
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