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An experimental study on maxillary sinus floor elevation and simultaneous

implant placement into the frontal sinus of dogs using bone substitutes
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When an implant is placed into the upper molar
region, one-stage procedure is possible for patients
with a sinus floor to alveolar ridge length of more
than 5 mm and good implant initial fixation, whereas
a two- stage procedure is applied for patients with a
sinus floor to alveolar ridge length of less than 5 mm.
Maxillary sinus floor elevation, bone substitutes inser-
tion, and implant placement are performed simultane-
ously in the one- stage procedure, and the implant is
placed after maxillary sinus floor elevation and bone
augmentation in the two- stage procedure. It has been
reported that the one-stage procedure has recently
been applied to patients, whose sinus floor to alveolar
ridge length is less than 3 mm, to expand the applica-
tion, and to reduce the burden on the paitients. In this
study, we investigated whether sufficient osseointe-
gration to support the implant is obtained in cases of
a length of less than 3 mm, by performing maxillary
sinus floor elevation, bone augmentation by bone
substitutes, and simultaneous implant placement.

The experimental procedures were as follows. We
performed the experiment under comparatire clinical
practice conditions making a bone window on the
frontal sinus of a dog according to the maxillary sinus
floor elevation procedure, followed by detachment of
the sinus membrane, insertion of the bone substitutes
into the space created by the elevation, and simultane-
ously placed implant into the bone of the frontal sinus
wall. The sample consisted of 20 beagle dogs. The
experimental materials were screw-shaped pure tita-

nium implants (Nobel Biocare, Sweden), sponge co-
llagen as bone substitutes (KOKEN, Japan), bovine
bone matrix (TBC, KOKEN, Japan), and composite
TBC and collagen material (BONEJECT TM,
KOKEN, Japan). The control group, in which the
bone substitutes were not applied, was added to the
experiment a group, and a total 4 groups (n= 2 ) were
investigated. The dogs were sacrificed postoperative
by at week 1, and month 1, 2, 3, and 6, followed by
preparation ground sections, and staining with
toluidine blue.

The results suggested that periimplant new bone
formation was obtained to some extent with a maxi-
mum new bone formation rate (NBR) at the peri-
implant area in each group of 29.4 % to 51.4 %, and
osseointegration was observed with a maximum new
bone to implant contact rate (IBCR) of the sinus wall
bone in each group of 37.9 % to 44.5%. However,
there was little osseointegration between the new
bone and the implant, with a maximum IBCR of the
elevation space in each group of 0.2 % to 2.2 %. This
may have resulted from the wafer-thin bone (1.24
mm) of the sinus wall bone.

These results demonstrated that osseointegration
between the new bone and the implant in the maxillar-
y sinus elevation space could not be expected in
patients with thin bone and poor initial fixation who
undergo maxillary sinus floor elevation using only a
machine-polished implant, and bone substitutes for
bone augmentation.



