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Purpose: Knowledge of the blood supply to the sinus is of importance in sinus augmentation, both as
it pertains to vascularization of the sinus graft and as its location relates to the position of the required
lateral osteotomy. The purpose of this study was to investigate the distribution of the endosseous
branches of the maxillary artery in the area of the proposed lateral window. Materials and Methods:
Fifty computerized tomographic (CT) scans from 625 available patients undergoing sinus augmenta-
tion surgery at the New York University Department of Implant Dentistry were chosen at random for
evaluation. In those cases where the maxillary artery could be identified, measurements were taken to
determine the distance between the alveolar crest and the lower border of the vessel. Results: The
vessel was radiographically identified in 51.4% of right sinuses and 54.3% of left sinuses in the 50 CT
scans. The average height of the artery from the alveolar crest was 16 mm (x 3.5 mm). Discussion:
and Conclusions: Because of its location, the intraosseous artery has the potential to cause bleed-
ing complications in approximately 20% of normally positioned lateral window osteotomies.
Although a previous anatomic study on cadavers identified the vessel in 100% of the specimens, it
could only be visualized in 53% of the CT scans in the present series. INT J ORAL MAXILLOFAC IMPLANTS
2005;20:784-787
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he lack of sufficient bone height and bone of
poor quality are common deterrents to the place-
ment of root-form implants in the edentulous poste-
rior maxilla. Sinus augmentation has evolved into a
predictable surgical modality for increasing the exist-
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ing height with bone of sufficient quality to allow for
the successful placement of dental implants.’? The
procedure, which was first published by Boyne? in
1980, has been modified to include both crestal*®
and lateral window techniques.®”

When performing an osteotomy in the lateral wall
of the sinus, it is possible to violate the integrity of
the vascular supply in the lateral bony wall, resulting
in intraoperative bleeding that may be mild to severe
in nature. Solar and associates® investigated the
blood supply to the lateral wall of the sinus. Their
anatomic study of cadavers showed the presence of
the endosseous branch of the posterior superior
alveolar artery in the lateral wall in 100% of their
specimens. Formed by an anastomosis of the infraor-
bital artery and the posterior superior alveolar artery,
this vessel was located an average distance of 18.9
mm (+ 2.82 mm) from the alveolar crest. The purpose
of this study was to determine if the presence of this
artery could be detected utilizing computerized
tomographic (CT) scans taken prior to sinus elevation
surgery.This knowledge could be significant in avoid-
ing this artery at the time of lateral window surgery.
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Fig 1 (Left) Measurement of distance
from the lower border of the artery to the
alveolar crest.

Fig 2 (Right) Preoperative CT scan view of
the intraosseous artery through the lateral
wall of the maxillary sinus.

Fig 3 Intraoperative photograph of the bony window prepared
in the lateral sinus wall during a sinus floor augmentation. Note a
discernible intraosseous anastomosis.

MATERIALS AND METHODS

Fifty CT scans from an available 625 patients (5% of
available scans) undergoing sinus augmentation
procedures at the New York University Department
of Implant Dentistry were chosen at random for eval-
uation in this study. The scans were subjected to
computerized analysis (SIM/Plant, Materialise/Colum-
bia Scientific, Glenburnie, MD) for location and mea-
surement. If the endosseous branch of the posterior
superior alveolar artery was observed in the lateral
wall, measurements were taken to record the dis-
tance from the lower border of the artery to the alve-
olar crest (using a caliper rule calibrated to 0.5 mm)
(Fig 1). The mean values and standard deviations of
the measuring results were calculated.

RESULTS

The intraosseous branch of the artery was radiographi-
cally discernible in 51.4% of scans on the right side and

Fig 4 Postoperative CT scan of the case
in Fig 3 after successful dissection of the
intraosseous artery.

in 54.3% of scans on the left side, for an overall average
of 52.9%. The average distance of the artery from the
alveolar crest was 16.0 mm (+ 3.5 mm) on the right side
and 16.7 mm (£ 3.0 mm) on the left side, for an average
of 16.4 mm (= 3.5 mm). Of the arteries located,
80% were more than 15 mm from the crest, and 20%
were 15 mm or less from the alveolar crest (Figs 1 to 4).

DISCUSSION

The progressive atrophy of the alveolar ridge with
age and tooth loss results in changes in the blood
supply to that area.The maxilla is very densely vascu-
larized in young, dentate individuals. In older, eden-
tulous populations, the number of vessels and vessel
diameter decreases, while tortuosity of the vessels
increases.>1°

Solar and associates® reported on a human
cadaver study of the blood supply to the lateral wall
of the maxillary sinus. It was shown to derive from 2
branches of the maxillary artery, the infraorbital
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artery and the posterior superior alveolar artery.
These arteries anastomose, forming both an
extraosseous loop near the periosteum and an
intraosseous loop in the lateral wall of the sinus. The
intraosseous loop was found in 100% of the
anatomic specimens, and its location was an average
of 18.9 mm (+ 2.82 mm) from the alveolar crest. The
extraosseous loop was found in only 44.4% of the
anatomic specimens; its location was an average of
22.75 mm (= 1.49 mm) from the alveolar crest. In the
present radiographic study, the artery was observed
in the CT scans in only 52.9% of the cases. The aver-
age distance from the artery to the alveolar crest was
16.4 mm; thus, there was good agreement between
the present study and that of Solar and associates.

Two factors are of clinical significance in regard to
surgical therapy. With the present current methods
of presurgical evaluation (CT scan), it was possible to
identify the location of the intraosseous vessel in
only 53% of the cases. The artery can sometimes be
seen visually, after a full-thickness mucoperiosteal
flap is elevated, but usually only in the cases with
larger arteries, which will typically be seen on the CT
scan. The second factor is related to the position of
the osteotomy. If the goal is to place implants of 13
to 15 mm in length, the superior osteotomy cut will
be made approximately 15 mm from the alveolar
crest and the inferior cut will be made approximately
2 to 3 mm from the floor of the sinus.The mesial and
distal cuts (those that would sever the artery) con-
nect the superior and inferior cuts. In the present
study, according to the CT scan data, 80% of the
arteries were located more than 15 mm from the
crest. In Solar’s study, the artery was located slightly
higher than in the present study. This indicates that
only approximately 20% of the cases present a
potential surgical complication.

Intraoperative bleeding from a compromised ves-
sel in the lateral wall is not threatening because of
the small size of the artery. It can make visualization
of the schneiderian membrane difficult, thus making
membrane elevation more difficult, and it can inter-
fere with placement of the graft material. This bleed-
ing can usually be controlled by pressure with a
moist gauze pad.

If the operator is concerned about possible com-
promise to the vessel, the incidence can be reduced
by performing an elevated osteotomy in which the
window is not made to full height but the membrane
is elevated internally.” It may also be possible to uti-
lize a crestal sinus elevation technique.

Solar and coworkers also demonstrated the pres-
ence of an extraosseous vascular anastamosis in 44%
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of their anatomic specimens. As this anastaomosis is
located in the area of the periosteum overlying the
lateral wall at a higher level than the intraosseous
anastamosis, it fell outside the scope of this radio-
graphic study. Soft tissue bleeding complications,
rather than the previously discussed bony bleeding,
can occur if this extraosseous vessel is compromised.
As the exposure of the lateral wall is made with a full-
thickness mucoperiosteal flap, the vascular compro-
mise would be the result of an inappropriate anterior
releasing incision.

There are 2 additional considerations of impor-
tance in determining the potential for intraoperative
complications related to compromise of this vessel in
the lateral wall. The first is that in cases where the
alveolar ridge has been severely resorbed, there is
the likelihood that the vessel will be closer to the
crest than the reported average value of 16.4 mm.
Secondly, one would expect this vessel to be less of a
risk for a bleeding complication in older patients, as
the vessel would be of reduced diameter.

This vessel, though radiographically evident only
53% of the time, is present 100% of the time. This is
but one of the reasons that careful soft tissue han-
dling and a knowledge of anatomy as it relates to
sinus membrane elevation and primary wound clo-
sure are critical in the prevention of intraoperative
complications.’ 12

CONCLUSIONS

From the findings of this study, the following conclu-
sions can be drawn:

+ The intraosseous artery could be visualized in CT
scans in 52.9% of this series of cases.

+ The average height of the artery from the alveolar
crest was 16.4 mm.

+ Because of its location, the intraosseous artery has
the potential to cause bleeding complications in
approximately 20% of normally positioned lateral
window osteotomies.

This information can be used to alter the surgical

approach in order to avoid potential intraoperative
complications.
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