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ABSTRACT

Objective of the present study was to evaluate the effect of calcium phosphate bone cement (calcibon) on bone formation
in patients undergoing maxillary sinus lifting with simultaneous dental implant application. Twelve patients with partial
posterior maxillary edentulism who needed sinus lift and bone augmentation were included in the study. The selected
patients were randomly classified into two groups, each group had a total of 6 cases undergone sinus augmentation
using lateral sinus lifting approach with simultaneous dental implant placement, where group A underwent sinus lifting
simultaneous with implant placement, then an autogenous corticocancellous bone graft harvested from the chin was
applied to the new sinus floor area around the implants, and group B undergone sinus lifting simultaneous with implant
placement, then the injectable calcium phosphate bone cement was applied to the new sinus floor area around the
implant. (Calcibon, Biomet Company, Berlin Germany).Group A showed better results than Group B according to the bone
density results. Increase in the bone density at all the postoperative intervals. Autogenous bone graft enhances bone
regeneration in sinus augmentation with simultaneous dental implant placement.
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INTRODUCTION

The atrophied maxilla commonly presents with defects in alveolar bone volume for implant insertion.
Missing of maxillary molars leads to fasting the rate of loss of alveolar bone and increases the maxillary
sinus diameter causing a phenomenon known as sinus pneumatization. This may affect the alveolar bone
height and width thereby decreasing the possibilities of future implant insertion in those sites (1-5).

Most surgical approaches include sinus graft material to increase available bone height, block graft to
increase bone width, and other surgical methods to insert implants in areas with poor bone volume.Many
studies have tried different types of bone graft material used in sinus bone grafting procedures. Current
approaches in reconstructive surgery use autogenous, allografts, or biomaterials, although the restriction
on all these techniques exists. These restrictions include donor site morbidity and storage for autografts,
immunologic barrier for allografts, and the risk of transmitting infection (6-18).
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Seung -Lok Lee et al stated that insertion of implants in a correct3-dimensional position is a guide to an
esthetic result regardless of the implant system used. Long outcomes stability with beautiful gingival
margins around implants and adjacent teeth can be done by facial bone with sufficient volume. This could
be accomplished by using cone-beam CT in implant surgery.Cone beam machines can provide better
resolution in images of high quality for diagnosis, with short times forscanning (10-70 seconds) and
radiation hazards up to 15 times lower than those of medical and conventional scans (19-22).

MATERIAL AND METHODS

Twelve patients with missing posterior maxillary who needed sinus membrane elevation , their ages
ranged from 20-55 years old (2 males and 10 females),the patients were classified into two groups, each
group had a total of 6 cases undergone sinus augmentation using open sinus lifting approach with
coincident dental implant insertion where group A undergone sinus lifting simultaneous with implant
placement, then an autogenous corticocancellous bone graft was taken from the chin was applied to the
new sinus floor area around the implants , and group B undergone sinus lifting simultaneous with
implant placement, then the injectable calcium phosphate bone cement was applied to the new sinus floor
area around the implant. (Calcibon, Biomet Company, Berlin Germany).

Preoperative orthopantomogram and postoperative serial radiographs were taken using cone beam CT.

Group A case:

Fig 3: The applicétion of autogenous bone in the sinus cavity after implant insertion.

Group B case:
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Fig 6: The application of calcibon in the sinus cavity after implant insertion.
Postoperative cone beam CT radiographs were carried out for each patient at 3,6 & 9 months. Bone

density analysis was performed using a digital computerized program ranged from (0 to 250 degrees),
where the numerical value O degree was the darkest and the numerical value 250 degree was the lightest,
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digital density results were obtained. The density of the bone formed was measured by a computerized
technique as we chose five points at definite locations on the CBCT radiograph that were in close
proximity to implant threads (namely P1, P2, P3, P4, and P5).Two of these points (P1, P5) were selected
at a more coronal level near to the crest of the alveolar ridges one mesially and one distally.

The other three points (P2, P3, P4) were usually chosen in the lower half of the implant one mesial (P2),
one distal (P4), and the (P3) was apical to the fixture. The computer translates the degree of lightness
(luminance) at each chosen point into a numerical value. This value was compared to one of the two
reference points namely the "Rb", which is the reference point that shows the numerical value of the
neighboring normal bone. The second reference point is the center of the implant "Rc". This point is
especially valuable in assisting to avoid any discrepancies in the radiograph films regarding their
diagnostic quality.

RESULTS

In this study, 12 patients who had missing maxillary posterior tooth with a low bone height below the
floor of the maxillary sinus secondary to sinus pneumatization were selected Their ages ranged from 20-
55 years old (2 males and 10 females).The mean height of the alveolar ridge from the marginal crest to
the inferior border of the maxillary sinus was ranged from 3-6.5mm.

In all 12 patient’s implants placed immediately after the open approach procedure to create a maxillary
sinus lift, no patients developed sinus inflammation or other complications leading to an implant failure
after the sinus lifting-combined implant insertion in group A. While 3 implant fixtures with mobility were
observed at 6-9 months before loading started from the prosthetic part in group B.

Clinical Results:

Table (1): summarizes the clinical results obtained in group A during the postoperative follow-up period.

Patient Group A

Parameter Cl C2 C3 C4 C5 C6
Pain index in the first week Slight Slight Slight Slight Slight Slight
Presence of tenderness or swelling in Accepted | Accepted | Accepted | Accepted | Accepted | Accepted
1stweek

Presence of sinusitis Non Non Non Non Non Non

Pus and/or bad odour Non Non Non Non Non Non
Dehiscence of the wound Non Non Non Non Non Non

Table (2): summarizes the clinical results obtained in group B during the postoperative follow-up period.

Patient Group B
Parameter Cl C2 C3 C4 C5 C6
Pain index in the first week moderate | moderate | moderate Slight Slight Slight

Presence of tenderness or swellingin 1st | presented | presented | exaggerated | Accepted | Accepted | Accepted
week

Presence of sinusitis Non Non Non Non Non Non
Pus and/or bad odour Non Non Presented Non Non Non
Dehiscence of the wound Non Non Presented Non Non Non
Radiographic Results:

GROUP B

Fig 6: Preoperative panoramic radiograph showing bilateral maxillary atrophy.
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Fig7: Nine months postoperative CBCT showing a panoramic view
Case (1) Group A
Table (3): Summarizes the radiographic results of the bone density obtained during the 9 months
postoperative follow-up period in group A.

Months 3 6 9
Density
P1 40 48 52
P> 54 60 93
P3 58 71 96
P 45 66 79
Ps 42 45 62

Case (2) Group B
Table 4: Summarizes the radiographic results of the bone density obtained during the 9 months
postoperative follow-up period in group B.

Months 3 6 9
Density
P1 54 55 55
P> 56 53 50
P3 63 60 56
P4 61 59 52
Ps 45 42 40

DISCUSSION

This study was conducted to assess the use of calcium phosphate bone as a sinus grafting material in
sinus lift operations with simultaneous implant placement in comparison to the autogenous bone graft.
The autogenous bone graft as a grafting material had shown a good result regarding the healing and
volumetric changes of the graft in comparison with calcium phosphate bone cement.

Answering important questions regarding the sinus augmentation material procedures, however the
predictable nature of sinus augmentation operation with coincident implant insertion, with having a
variety of autogenous/artificial bone materials, and the ability of success over time is the main goal for all
the clinicians.

CONCLUSION

It is confirmed that different materials can be used safely as a sinus augmentation material, the choice
should be directed to the use of the autogenous bone if possible as it is still the gold standard bone graft
material. The placement of the implant using the lateral window technique was a predictable and safe
procedure for both patients and surgeons in comparison with other techniques. The autogenous bone
graft had shown good results withthe new bone morphogenetic protein.
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RECOMMENDATION
Evaluation of calcium phosphate cement utilizing other techniques of a maxillary sinus lift using larger
sample sizes.
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