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Abstract

Various techniques are described in the literature, either by crestal or lateral approach. Sinus augmentation has
a high percentage of success, but presents a number of intraoperative and postoperative complications. The most
frequent complication is the Schneiderian membrane perforation with a percentage of perforations between 11%
and 56% according to authors. The aim of this study is to describe another membrane approach technique for the
sinus lateral wall osteotomy that minimizes the risk of Schneiderian membrane perforation. We present a case
of a 50 year old patient attended the University Dental Clinic (UDC) of International University of Catalonia for
implant and crown treatment due to the loss of a right maxillary first molar. To insert an implant in position 1.6 a
computerized tomography (CT) was requested to determine with greater accuracy the quantity of residual crestal
bone. It showed a height of 5 mm and width of 8 mm. The lateral osteotomy was performed with a (SLA KIT®
-Neobiotech) trephine mounted in the same implant handpiece with which the field for the implant and the implant
itself were prepared. It can be concluded that in the case described, the use of trephine drills of the SLA system
mounted in a handpiece allows better access to lateral approach due to its perpendicular position relative to the
sinus wall minimizing the membrane perforation risk.
Key words: Sinus lift, lateral approach, membrane perforation, trephine drills, dental implant.
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Introduction

Clinical Case

The sinus lift technique was introduced by Tatum in
1975 and published by Boyne & James in 1980 (1). This
pre-prosthetic surgery allows bone augmentation in the
posterior zone of atrophic maxilla in pneumatized sinus
cases for implant surgery at the same time as, or after
osseointegration of sinusal graft material.
Various techniques are described in the literature, either
by crestal or lateral approach. The lateral approach is to
perform an osteotomy in the lateral sinus wall opening a
bone window that allows access to lift the Schneiderian
membrane and to place the graft material. Sinus augmentation has a high percentage of success, but presents
a number of intraoperative complications (membrane
perforation, fracture of the residual alveolar ridge,
obstruction of the maxillary ostium, hemorrhage, and
damage to adjacent dentition), early postoperative complications (hemorrhage, wound dehiscences, acute infection, exposure of barrier membrane, graft infection,
graft loss and dental implants failure) and late postoperative complications (graft loss, implant loss or failure, implant migration, oroantral fistula, chronic pain,
chronic sinus disease, chronic infection) (2,3). The most
frequent complication is the Schneiderian membrane
perforation with a percentage of perforations between
11% and 56% according to authors. The Schneiderian
membrane is composed of periosteum covered by respiratory epithelium, which is thin, friable and easy to
perforate. The window design, the presence of maxillary sinus septa, sinus floor irregularities and a residual
ridge of 3 mm or less, increase the risk of perforation (4
,5). Wallace et al. (6) describe that in most cases, perforation occurs during the use of rotary instruments for
sinus wall osteotomy, before lifting the membrane. His
study, showed 30% perforations with the use of rotary
instruments and a drill, while with the use of piezoelectrics there were only 7% perforations. According to
results, Stübinger et al. (7) who compare the ultrasonic
bone cutting with burs for surgical approach for sinus
lift and bone blocks graft, conclude that ultrasonic use
preserves adjacent soft tissues structures. Later, Blus et
al. (8) in 2008 refers to 3.8% perforations, 2 out of 53
membranes that were perforated during the sinus approach with the application of ultrasonics. The membrane perforation can lead to graft material loss, graft
material dispersion leading to bacterial contamination
and postoperative infection (9).
The aim of this study is to describe another membrane
approach technique for the sinus lateral wall osteotomy that minimizes the risk of Schneiderian membrane
perforation using the surgical instruments from a SLA
KIT –Yield® (Neobiotech) mounted in a dental implant
handpiece, and to assess the advantages and disadvantages offered by the system.

We present a case of a 50 year old patient attended the
University Dental Clinic (UDC) of International University of Catalonia for implant and crown treatment
due to the loss of a right maxillary first molar. A clinical
history was completed, an intraoral examination made,
and extraoral and intraoral registers (study cast, frontal and lateral pictures in maxim intercuspidation, excursives movements and panoramic radiography) were
performed at the first visit. The patient did not have any
medical nor surgical contraindication to maxillary subantral augmentation. In a radiographic test we observed
a right maxillary sinus pneumatized with a low bone
height. To insert an implant in position 1.6 a computerized tomography (CT) was requested to determine with
greater accuracy the quantity of residual crestal bone. It
showed a height of 5 mm and width of 8 mm (Fig. 1).
We carried out a sinus lift and the implant insertion in
position 1.6 at the same time to minimize the number of
operations on the patient.
Access to the membrane approach was effected using
the SLA KIT –Yield® (Neobiotech) for sinus lift lateral
approach access. This kit has a guide drill to start the
window design and obtain the correct position so avoiding slips, then the SL Reamer and/or C Reamer drills are
used. The drills have diameters of 4.5 mm, 5.5 mm and
6.5 mm. The LS Reamer drills have a height of 2 mm
and 3.5 mm and the C Reamer drills have heights of 1.5
mm and 3 mm. After setting the position with a guide
drill the LS Reamer drill is used to collect bone chips
during osteotomy of the lateral window of the sinus or
the C Reamer drill that allows the safe osteotomy of the
lateral window. The drill diameter and height is determined depending on each case. The contact surface of
the reamer drill allows the osteotomy without the risk of
perforating the Schneiderian membrane sinus.
A sterile surgical area was prepared. Surgical procedure
was under a local anesthetic nerve block in the right upper maxilla, and infiltrative anesthesia in palatal zone at
palatal foramen level. A crestal incision was made and a
distal vertical discharge. A mucoperiosteal flap was lifted and a maxillary alveolar process was revealed. The
osteotomy was performed at a height of 7 mm above
the crestal margin with a trephine mounted in the same
implant handpiece with which the field for the implant
and the implant itself were prepared. Osteotomy milling
was at 2000 rpm with external irrigation, perpendicular to the sinus wall up to the sinusal membrane. The
contact area of trephine drill permits contact with the
membrane without causing perforation (Fig. 2).
The lateral bone window was removed with a periosteal
elevator and the membrane lifted with lift instruments
from the SLA KIT. After the insertion of the sinus graft
and implant in 1.6 position, the lateral window wall was
repositioned and the surgical incision area was sutured
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Discussion

with a monofilament suture 4/0. To prevent early postoperative complications of sinus augmentation, antibiotics and analgesics were prescribed and the patient was
given information on postoperative care. The suture
was removed one week after surgery. After 7 months a
panoramic radiography image was obtained (Fig. 3).

As the membrane integrity is important it is essential to
produce a cavity which will limit the amount of sinus
graft material inserted into the zone so improving implant survival and reducing complications.
Ardekian et al. (4) assess the incidence of membrane
perforations, complications, and successful treatment.
They did not find significant differences between implant survival for implants inserted in a grafted sinus
where there was a membrane perforation and sinus with
the membrane intact. However, Proussaefs et al. (9)
found fewer implant survivals for implants installed in a
grafted sinus with membrane perforation. Subsequently
agreeing with this author, Hernández-Alfaro et al. (10
) studied the prevalence of surgical complications and
described an action protocol relating to the perforation
size. These authors describe in their results a lower implant survival rate for implants installed in grafted sinus
when there was a membrane perforation influenced also
by perforation size. These results coincided with the results reported by Viña-Almunia et al. (11) who concluded that the survival of implants diminishes when they
are placed in sinus lifts with a perforated membrane.
There are different options described in the literature
for preparing the lateral window, such as conventional
osteotomy using rotating instruments (round burrs), trephines, piezosurgery and/or lasers.
Romanos (12) describes a different technique for window preparation for sinus lift procedure. A round burr
is used to prepare the osteotomy with continuous saline
solution irrigation. Before the sinus mucosa is visible
through the maxillary bone at the osteotomy site, a mallet and a dental mirror holder is used to tap in one blow
in a perpendicular direction to the lateral bony wall, in
the middle of the window. The author was not able to
observe any perforation of the sinus floor mucosa using
this technique in the 56 cases described. However, Sohn
et al. (13) published a study where erbium, chromium,
yttrium–scandium–gallium–garnet (Er, Cr:YSGG) laser
and various laser systems were used for 12 sinus bone
grafts in ten patients. The efficiency of the laser was
evaluated according to the osteotomy time and the rate
of sinus membrane perforation. The author describes a
perforation ratio of 33.3% and all the implants placed
immediately were successful.
In 2002, Emtiaz et al. (14) published the same surgical procedure using trephines (Implant Innovations®,
Inc., Ibérica, SL, Barcelona, Spain) although reference
is made to the need for caution during the lateral osteotomy due to the membrane perforation risk using a
trephine.
The trephine used in this situation (SLA KIT –Yield®
Neobiotech), presents differences from conventional
trephine used. The contact surface of the new trephine
has a curved periphery and a bone-maintaining area

Fig. 1. Panoramic projection in the CT of surgical zone.

Fig. 2. Lateral osteotomy.

Fig. 3. Panoramic radiography before second stage.
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contacting surface. The bone maintaining area includes
a first inside wall oriented in a drilling direction higher
than a second inside wall with a drilling surface exposed in the drilling direction preventing sinus membrane damage when the head of drill contacts the membrane. The described technique in this article presents
a number of advantages such as reduced surgical time,
a small and accurate access for sinus lift for a single
implant and lower risk of perforation of the sinus membrane. Due to the technique of performing osteotomy
with a trephine mounted in the same handpiece used
later for implant surgery, the use of auxiliary different
handpieces or piezoelectric equipment was eliminated,
so reducing the surgical cost.
It can be concluded that in the case described, the use
of trephine drills of the SLA system mounted in a handpiece allows better access to lateral approach due to its
perpendicular position relative to the sinus wall. The
shape of the contact area of the drills minimizes the sinus membrane perforation risk during osteotomy. Lateral approach for sinus lifts by this technique did not
present any complications in the documented case. This
method provides greater confidence and security for the
clinician at the time of the lateral osteotomy, and reduces the surgical time of this phase.
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