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Abstract

Background: Maxillary sinus elevation is a procedure done to increase the subantral vertical bony dimension to
aid implant placement. A common complication arising from this is the perforation of the sinus (Schneiderian)
membrane.

Purpose: This case report aims to introduce a novel and predictable way of elevating the Schneiderian
membrane.

Method: The clinical use of the Lateral Window Fenestrated Corticotomy (LFC) technique is illustrated in this
case report.

Interpretation: It reduces the clinical chance of a membrane perforation and reduces procedural time without
need for any additional equipment.
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Introduction
Maxillary sinus elevation and augmentation is a procedure done to

increase the subantral vertical bony dimension for placement of
implants. It was first described by Boyne in 1980 [1] and Tatum in
1986 [2]. The sinus lift is generally a safe and predictable procedure.
Nevertheless there are complications as with all surgical procedures.
The complications include perforation of the sinus membrane,
hemorrhage, infection, acute and chronic sinusitis. The most common
complication that arises is the perforation of the sinus (Schneiderian)
membrane with a reported prevalence between 7% and 44% [3].

Maintaining the integrity of the sinus membrane during a sinus lift
procedure is essential in achieving a predictable outcome. Perforation
usually happens during elevation as the membrane lining is still
attached to the maxillary sinus walls and floor. Perforation could
potentially result in bacterial infection, compromise of the sinus health
and function with the subsequent graft failure. Consequently, various
techniques have been devised to reduce the risk of membrane
perforations. These techniques include the usage of piezoelectric
instruments, hydraulic pressure and nasal suction [4-6].

Aim
The objective of this report is to describe a novel and predictable

technique. The technique results in a predictable elevation of the
attached Schneiderian membrane from the walls and floor. This
technique is used during lateral window approach and utilizes the
principle of negative pressure to assist in the elevation of the
Schneiderian membrane during elevation. This technique is named
Lateral window Fenestrated Corticotomy (LFC).

Case Report
The involved patient needed implants at #15 and #16 with a

concurrent sinus lift. The subantral bone height (at the planned
prosthetic position of #15 and #16) is 9 mm and 6 mm respectively. It
was decided that a sinus elevation is required via a lateral window
approach to place implants of 10 mm in height. The decision is based
on the ITI recommendation for #16 [7,8]. Therefore, the same window
is extended to #15 for increased visibility and enhanced predictability.
The surgery was performed under local anesthesia.

The patient was cleansed and draped. Local anesthesia was
administered via buccal and palatal infiltration with Mepivacaine 2%
with 1:80,000 adrenaline. A full thickness buccal mucoperiosteum flap
was raised to expose the lateral wall of the right maxillary sinus (Figure
1). Maxillary site markings were done to outline subantral bone height
and the intended grafted height and the edentulous span. Osteotomy
was performed with a round bur size 2 to create a window in the lateral
wall as dictated by the site markings. The bone of the window was
carefully teased away and retained. This revealed an intact sinus
membrane. The surrounding Schneiderian membrane was detached
carefully from the walls without elevation. A surgical round bur size 8
was used to create a fenestration (at least) 5 mm superior to the
window (Figure 1). The sinus membrane was intentionally perforated
in this fenestration. A surgical suction tip was then slotted into this
fenestration to create a negative pressure in the sinus (Figure 2). The
size of the fenestration should approximate the size of the suction tip
to obtain a snug connection. The suction was connected to the
fenestration. The membrane was elevated off the sinus walls and floor
with relative ease after creating a negative pressure in the sinus via the
suction. Most of the lining lifted spontaneously from the walls and
floor (Figure 2). A resorbable collagen membrane (Bio-Gide; Geistlich,
Pharma AG, Wolhusen, Switzerland) was placed below the elevated
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Schneiderian membrane. Implants were placed in at #15 and #16 with
two 4.3 mm × 10 mm NobelActiveTM implants (Nobel Biocare,
Göteborg, Sweden). They registered good primary stability. The space
created was grafted with xenografts (Bio-Oss; Geistlich, Pharma AG,
Wolhusen, Switzerland) and the retained window bone was replaced.
Bio-Gide membrane was then placed over the retained window bone.
Healing abutments were placed as there was good primary stability.
The site was then closed primarily with Prolene 6-0.

Figure 1: A fenestration created 5 mm superior to the lateral
window osteotomy. This facilitates the placement of the suction.

Figure 2: A normal suction is placed at the fenestration to create
negative pressure in the maxillary sinus.

The patient was reviewed 2 weeks after the procedure. The post-
operative phase was uneventful. There were no clinical signs of
sinusitis or wound infection. A dentopantogram (DPT) was taken. It
displayed a classical dome-shaped radio-opacity apical to the implants
representing the area of sinus elevation and grafting (Figure 3).

Figure 3: Dentopantogram at 2 week postoperative review

Discussion
The LFC technique utilizes the principle of negative pressure within

the maxillary sinus to elevate the membrane. This is generated by the
suction placed in the iatrogenic fenestration. This effect is similar to
that produced by a reverse Valsalva maneuver in which rapid
inhalation of air causes an increase in negative air pressure [6]. The
negative pressure allows the sinus membrane to be elevated with

relative ease. Most of the membrane spontaneously lifts from the walls
after the initial detachment.

In this technique, a fenestration is created in a superior position at
least 5 mm away from the window. The Schneiderian membrane is
intentionally perforated. This perforation is not accessible through the
osteotomised window. Therefore, there is no possibility that the graft
materials in the elevated sinus can enter the sinus via the perforated
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site. The two considerations for the position of the iatrogenic
fenestration are to ensure that there is sufficient distance to prevent
direct communication with the lateral sinus window and close
proximity without extension in the relieving incision. The first
consideration decreases the incidents of complications. The second
consideration result in less post-operative discomfort.

The LFC technique is similar in principle to the nasal suction
technique described by Ucer [6] where a nasal suction was placed into
the ipsilateral side of the patient’s nose during sinus lift. The added
advantage of the LFC technique is that it is more comfortable for the
patient. There is no instrument in the nose. The nasal lining is sensitive
to stimulation and instrumentation in the nose may not be tolerable
for a conscious patient. Moreover, there is no need for an additional
suction unit. One suction unit is used throughout the surgery for the
creation of a negative pressure and removal of fluids/blood form the
surgical field. An additional suction unit is required for the nose to
prevent cross contamination of the surgical field in the nasal suction
technique. Therefore, these are the advantages of the LFC technique.

There are several surgeons who recommend patient to take a deep
breathe while elevating the sinus floor. It also utilises the principles of
negative air pressure. This creates a negative pressure in the sinus
which lifts up the membrane. However the duration of breathe is
limited by the lung capacity and function of the patient. No patient can
continuously inhale without exhaling. Comparatively, the LFC
technique is able to supply a continuous negative pressure which
results in a more sustainable environment for the elevation of the
Schneiderian membrane. The negative pressure that is generated by the
suction is usually greater in magnitude than that of the patient’s part.
Hence, the LFC technique will result in a more predictable and
sustained elevation of the Schneiderian membrane.

Conclusion
The LFC technique creates an intentional perforation in the sinus

membrane to generate negative pressure within the sinus to aid in the

membrane elevation from the sinus walls. It is comfortable for the
patient and does not appear to cause any undue side effects. In tandem,
it reduces the clinical chance of a membrane perforation and clinical
time for the sinus elevation. Likewise, it does not require additional
instruments. The author hopes to share the LFC technique as a safe
and predictable approach to lateral window sinus elevation.
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