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THE SINUS LIFT
PROCEDURE LASER
A S S I S T E D.
Dr. Gilles P. Chaumanet

Introduction
Sinus augmentation is a procedure used for
augmenting insufficient bone height that is often
observed in the maxillary posterior areas. Many
different techniques as well as bone graft regimens
have been suggested for performing this
procedure.
Laser surgery is no longer an experimental field of
surgery. In recent years, laser dentistry has
become a more accepted modality for treating
conditions of both hard and soft tissue. A lot of its
applications are well established protocols in oral
surgery.
Lately the sinus lift procedure is a common and
improved technique and widely used for
rehabilitation of the back part of the upper jaw. The
placement of the implants is conditioned by the
hight of bone below the sinus.
The pneumatization of the sinus combined to the
involutive reabsorption process of the maxillary
ridge resulting to the lack of trophic stimulus of the
posterior maxillary bone.
The infra sinus height was classified by C. Misch in
1987 established that if the remaining bone height
under the sinus is less than 5 mm, the implant
placement has to be delayed in a further surgery
after bone graft calcification.
The sinus floor elevation technique was first
describe by Hilt. OʼTatum in 1972 then published by
Boyne and James in 1980 next modified several
times by various authors.
If a numerous number of studies on this procedure
have been published the literature review has
shown different outcomes in relation to different
types of biomaterial used or procedures applied,
respect to the initial clinical situation or the duration
between the two surgical stages. All these
parameters leading to a confusing analysis of the
reported data.
If the technical basis of the protocol is the constant
well known “modified Calwdell-Luc” (more distal
and lower), the grafted biomaterial represent a
great variability. These biomaterials are derivates
from autogenous, homologous, heterologous or
synthetic graft. Although autograft is considered to
be the "gold standard" of bone grafting, often times
the volume needed for the grafting procedure
cannot be obtained. Autograft harvest adds time to
the surgery. Another common variable in the sinus
lift procedure is represented by the mean of the

surgical devices use to perform the surgery.
For many years, if the rotary instrument with the
diamond bur was consider as a state of art,
nowadays new tools like piezo surgery, hydraulic
pressure balloon or laser are an alternative. The
primary goal of all these surgical devices is to avoid
any lesion of the extremely thin sinus membrane by
punction, pinching or tearing, which is a potential
source of sinus infection leading often to the loss of
the graft partially or in toto.

Objective
The purpose of this preliminary report is to describe
our clinical experience for the reconstruction of the
extremely atrophied maxilla through a modified
Caldwell-Luc (external lateral window technique)
using less invasive and traumatic surgical
instruments and methods to avoid the risk of sinus
membrane lesion, diminution of the morbidity and
postoperative swelling. Furthermore the aim is to
give a complete and predictable scaffold for sinus
lift protocol in extremely reabsorbed maxillary ridge
(C. Misch Class IV). The use of a new minimally
invasive and coherent methodology should lead to
a best and more rapid cicatrization and
consequently reduce the first surgical stage.

Material and Methods
In this study all treated cases were consider as
class IV in the C. Misch classification. Meaning a
heigh of less than 5 mm of remaining alveolar bone
in posterior maxillary areas. All were candidate for
a maxillary sinus floor elevation through a lateral
approach and grafted with a particulated bone.
It is a modified Caldwell-Luc, think more distal
centrated on teeth N° 5/6 and between 2 and 3 mm
higher of the sinus floor respect to the intrasinusal
anatomy and with the respect of the sinus
membrane. The soft tissue incisions are performed
with the use of a laser Er,Cr:YSGG (1.5 to 2.0
Watts, 7 to 10% Water, 30 to 35% Air) with a
clearance of 5 to 7 mm to the planned antrostomy
window and achieving a mucogengival partial
thickness flap on 2 mm then becoming a full
thickness flap (mucoperiosteal). The flap is
elevated avoiding a distal release incision and
promoting a short mesial discharge to stay away
from the external anastomosis of the postero lateral
alveolar artery branch of the infraorbital artery.
In the same way, any osteotomy upper than 16 mm
from the maxillary alveolar ridge should be avoided.
The laser osteotomy of the antero lateral wall is
Dr. Gilles P. CHAUMANET

2
achieved (2.0 to 3.0 Watts, 85% Air, 75% Water).
An ovoid form of the window will be preferred
without angles to keep the sinus membrane free of
lesions during its elevation. The bone window will
be peeled off with regards voiding possible tears
during its reclination inside the sinus during the
further stages. The elevation of the sinus
membrane is proceeded manually or using a
piezo

specially in presence of Underwoodʼs septa.
A long lasting collagen membrane will be fixed with
a suspended periosteal suture figuring the deep
layer suture. The superficial suture layer will be
completed with both mattress and separated suture
stitches.
An antibiotic premedication (Amoxicillin + Clavulin
Acid) is started 2 days prior surgery and for 5 days
after (2g/d). A corticoid medication (Prednisone
80g/d the morning of surgery and for 4 days). A
vascular protector (Etamsylate 250 mg) started 2
days prior surgery (3 cp/d).
A lower level laser therapy in postoperatory with a
diode or a Co2 laser will be proceed for its antiinflammatory and biostimulation action at 2, 5 and 8
days.

Laser Er,Cr:YSGG

Fig.1 : Lateral Sinus Lift procedure
mounted with blunt tips. The new floor (infrasinusal)
will be covered like a patchwork with PRF
membranes coming from the centrifugation of the
patient veinous blood at 2700c/mn for 13 mn before
the surgery.
A positive sign of the Valsalva maneuver does not
mean that the membrane is free of small lesions. In
cases in witch the lesion is visible the PRF
membranes are doubled with a large dimension
collagen membrane.
The grafting of the sinus is completed (FFB + PRF
+ Metrodinazol + Autologous cancellous bone +
Veinous blood or Fibrin gel (Tisseal )) manually with
care avoiding lacks in the graft condensation

The Er,Cr:YSGG (Erbium, Chromium, : Yttrium,
Scandium, Gallium, Garnet) laser is a pulsed hight
power laser of 2780 nm wavelength (medium
infrared).
The pulse energy vary from 0 to 300 mJ, duration
of the pulse from 140 μs to 700 μs and the
repetition rate from 10 Hz to 50 Hz. Because of its
hight capacity for two principle chromophores :
Aqua and Hydroxyapatite it has the ability to work
on both soft and hard tissues. Means it can be
used for osseous surgery as well as for soft-tissue
excisions and incisions. On soft tissues the use of
the laser is showing a superior hemostasis and with
good control of bleeding, visualization of the
surgical field is greatly improved. With different
parameters the Er,Cr:YSGG allows osteotomy
without thermal damages, good hemostasis control
and remove any smear layer and debris. The laser
energy is delivered to the tissue targets through
flexible glass fibers ending with small quartz or
sapphire tips of 600 μm diameter, which attach to
the operating hand-piece. The target tissue that
absorbs the light energy is distant of approximately
1.5 mm of the sapphire tip. The cooling system use
a spray with a precise full air/water setting (from 0
to 100% for air or water). The light ray focused on
the target tissue produce an approximate spot of
300 to 500 μm and the variation of these different
settings interfere with the ablation rate of the target
tissue.

FFB (Fresh Frozen Bone)
It is an Homologous fresh frozen bone graft from
tissue bank. After being segmented in a bone mill,
the cortico-cancellous bone chips of 2-3 mm are
washed in a saline solution at 40°C in order to wash
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blood and can be consider as an autologous
cicatricial gel releasing growth factors in a fibrin clot.

Fig.4 : PRF Protocol.
Fig.2 : Allogenic bone chips from the bone mill

out fat and blood. Then sealed in a triple sterilized
vacuum pouch and kept frozen at -80°C.
Homologous fresh frozen bone, provided by bone
banks, is frequently utilized by orthopedic surgeons
because it is considered a safe material from
immunological and viral points of view.

Fig.3 : Particulated Homogenous “FFB”
In fact, the use of homologous bone in oral surgery
has numerous potential advantages: an unlimited
amount of bone, reduced surgical procedures, a
decrease in morbidity, less discomfort and fewer
risks for the patient. In this clinical procedure it
confer to the graft plasticity, resistance and porosity
witch are determinant properties for the second
surgical stage.

PRF (Platelet Rich Fibrin)
The PRF or Platelet Rich Fibrin is a new generation
of platelet concentrates, with simplified modes of
production and without biochemical handling of

Veinous blood is carried out on the patient before
surgery (in the surgery room) in Vacutainer glass tubes
of 10 ml and centrifuged at 2700 rpm for 13 mn.

Fig.5 : Schematic representation of the 3 centri fugation strata obtained after “PRF” processing
Then the fibrin clots are pulled out and drained off
from their exudate serum and supernatant (PPPplatelet poor plasma) between two gauzes. These
fibrin clots where cytokines (TGFb-1, PDGFs,
IGF-1) and glycanic chains are trapped represent
what we will call “PRF membrane”, and would be
able to progressively release cytokines during fibrin
matrix remodeling. Explaining the healing
capabilities of PRF.

Collagen Membrane
Two different type of membrane are used in this
procedure.
Dr. Gilles P. CHAUMANET

4

!

Fig.8 : Pre-OP. Panorex and CT-Scan
Fig.6 : a “PRF” Membrane dried from PPP.
The first is a long lasting membrane. Think a
reasorbable collagen membrane that hold in place
for at least 6 months, that represent a resistant
barrier and delete slowly. It is fixed with mattress
suture with periosteal anchorage. It constitute the
deep suture layer and close contemporary the
antrostomy window.
The second membrane is a fast reasorbable native
collagen membrane usually used as hemostatic
wound dressing. It is fixed inside the sinus to
underline the elevated sinus membrane to secure
the hermeticity of the sinus in case of clear sinus
membrane lesion (in any case less than 2 cm).

implant treatment and told of the benefits and risks
of each treatment option.
The radiological exam shows a SA-4 in the C.
Misch Classification, an thin (Av. 1.6 mm) anterolateral wall underlined with a thin non pathological
sinus membrane with nonappearance of potential
Postero Lateral Alveolar Arteries. Underwood septa
are found and precisely located. (Fig.8 )

Case Report
Case N° 1 - A 53 year old female with light
hypertension and tobacco addict present a right
maxillary posterior ridge with a loss of the molars
and premolars. Dental diagnosis included clinical
and radiographic evaluation. Periapical, panoramic,

Fig.9 : Intra-Op. views.
The surgical protocol is carried out, like describe
previously under local anesthesia. (Fig.9)
The postoperative healing period proceeded
uneventfully, slight oedema witch non requires
extra medication. A laser biostimulation is applied
at 2, 5 and 8 days. In cases like this, where the
patient is wearing a removable prosthesis it is
advised to confiscate it for at least 3 weeks.

Opt
Corticalisation
Paroie A-L

Radio E-O P-Op ! Pas de “Trous“ Osseux
Bonne Densité
! Os Natif

Fig.7 : Pre-OP. clinical situation
and computer axial tomographic (CAT) scan
radiographs were taken to evaluate the oral
condition and develop a treatment plan. The
existence of pathologies like sinusitis, polyps,
retention cysts,
root apices contraindicate
absolutely the sinus augmentation. Before surgery
she was verbally informed of the alternatives to

CT-Scan Pano

Fig.10 : Post-Op. Panorex and CT-Scan
(panoramic and coronal views) at 90 days.
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The x-rays (OPT + CAT-Scan) taken by 90 days
show a good bone density, no bone lacks or empty
spaces in the grafted volume. The grafted volume
reveal an image very similar to the native bone and
an early corticalisation of th antero lateral wall of
the sinus (Fig.10).
The average vertical bone gain is 14 mm enough to
place implants in a second surgical stage.
By 4 months the implant surgical stage is
completed with osteotomes following the
Summersʼs technique. 4 implants of 13 and 15 mm
long
and 4 to 5 mm of diameter are placed.
Although a contraction of the graft during healing, 1
or 2 mm are easily obtain thanks to the plasticity of
the graft.

Fig.13 : Abutment and Core-post Try.

Fig.14 : Post-Op. radiographic control at 4 months
Fig.11 : Intraoral X-Ray. Control 4 months Post-Op.

At 4 more months the second surgical implant
stage is made with the help of the laser. The
gingivectomy done with the laser permit a precise
sculpture of the soft tissues producing a more
adequate emergence profile around the implant
neck with a controlled hemostasis. Healing caps or
customized provisionals are screwed for 2 weeks,
then the impression is done followed by the
prosthodontics trials and definitive work.

Fig.15 : OPT at 6 months Post-Op.

Fig.12 : Laser Assisted Gingivectomy and Cover
screws. Note the bloodless aspect of the soft
tissues (intraoperatory) permitting a good shaping
of the emerging profile.

Fig.16: Clinical view (occlusion) at prosthesis cementation
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sinus membrane, an inclusion of a endodontic
filling material in the middle of the sinus and an
Underwood septum (Fig 19).

Fig.17 : At 2 months after final cementation.

Case N° 2 - The second case is a 55 yeas old male
with a loss of a tooth number 15 and 16. The
second premolar has been extracted with GBR 3
months before.

Fig.20 : Intraoperative procedure views.

Fig.18 : Pre-Op. view (after #15 ext. and grafted).
The examination of the X-rays (OPT + CAT_Scan)
shows a SA-4 in the Misch Classification, an antero
lateral wall thick and dense (cortical) with an
average of 2 mm underlined with an hyperplastic

The surgical procedure is identical to the previous
one. When elevating the sinus membrane, even if
the delicate passage of the septa is achieved with
manual instruments or with the piezo mounted with
smooth inserts, lesions cannot be avoided. A small
tear of approximately 2 mm occurred and was
repaired by the placement of a PRF membrane
witch begun to be the center of a “Patchwork” with
few others around. Each one trying to overlap the
next closest like a tiles roof. A native collagen
membrane is covering the whole. Then the graft is
packed and plugged in the new cavity. (Fig.20)

Fig.21 : OPT and CT-scan at 80 days Post-Op.

hhhhhhhFig.19 : Pre-Op. OPT and CT-Scan .

The 80 days post operatory radiographic control
(OPT + CAT-Scan) shows a good bone density and
again no bone lacks in the grafted area.
A
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A diminution of the hyperplastic inflammation of the
sinus membrane and a fast corticalisation of the
lateral wall of the sinus. The average vertical bone
gain of 10 mm enough to place implants of 13 mm
long and 4 to 5 mm of diameter (Fig.25).

Fig.22 : Intraoral Post-Op. view at 4 months.

Fig.23 : OPT Control at 4 months Post-Op.

The second implant surgical stage is again
performed with the us of the laser for the implants
uncover helping in tissue shaping and saving. In
this case a star plasty is achieved (fig.24).

Fig.25 : Intraoral control at 6 months postcementation

Fig.26 : OPT at 6 months.

Here again implant are placed following the
Summersʼs protocol allowing an extension of 2 to 4
mm in the graft due to its plasticity. This stage is
laser assisted and no flap is raised. The laser
enable the gingivectomy and to initiate the
osteotomy witch is followed by the use of the
manual osteotomes.

Fig:24: Star incision Laser assisted

Fig.27 : Final Prosthesis
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Case N° 3 - The third case is a 58 years male
under anti-platelet agents treatment with a loss of
maxillary unilateral molar/premolar. The tooth
number 14 has to be extracted and grafted the day
of surgery. Like the apex of tooth number 16 kept
included in the alveolar bone. The premedication is
the same as previously and the anti-platelet agents
treatment will not be suspended. Nevertheless a
fibrin gel (Tisseal) will substitute the venous blood
in the graft mixture. This will help the hemostasis
and will keep the particulated graft in a single block
avoiding chips to migrate in the sinus if a small
lesion of the membrane occur and is not detected
during the surgery.

The surgical procedure is similar to the previous
one except the use of Fibrin glue (Fig. ).
The post-operative is uneventful and primary
closure appear within 3 days with limited oedema
(Fig.30).

Fig.30 : Post-Op. 3 days.
Fig.28 : Pre-Op. OPT and CT-Scan.

Then the implant surgery is performed in 2 surgical
stages at 6 months flapless using a Summersʼs
technique and laser assisted (Fig.31).

The pre-Operative X-Rays illustrate a SA-3 in the
C. Misch classification but will be consider as a
Class SA-4 due to loss of a certain amount of bone
during the contemporaneous extraction of the
remaining apex of tooth number 16 and extraction
and GBR of tooth number 14.

Fig.31 : Implant procedure using a Flapless
Summersʼs Laser assisted Technique.

Fig.29 : Surgical laser Procedure
Note the use of Tisseal® in place of veinous blood.

Routine post-Operative X-rays at 4 months are
made showing good bone density and integration
(Fig.32).
Then a provisional prosthesis is screw-retained
with no occlusal contacts for at least 6 months to
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Fig.32 : Control X-Ray at 4 months.
complete the bone surgery (maxilla and mandible)
of the left side (Fig.33 & 34).

It has demonstrated various advantages that have
permitted the setting of a more secure, precise,
predictable, reproducible and minimally invasive
procedure. Furthermore in a long term point of view
it could be less time consuming, in including the
laser in a lateral sinus lift procedure. A comparative
study on bone osteotomy done with different
devices has demonstrated an accurate section in
depth and wideness and less time consuming. In
addition the use of laser in this kind of surgery can
help to handle patients with systemic pathologies.
These are : One and only surgical tool to deal with
soft and hard tissues without heating, charing or
carbonating the tissues. No smear layer is left. The
hemostasis during the tissue vaporization give a
more precise and minimally invasive cut leading to
tissue saving and a better lecture of the surgical
field. A precise and stable control of the depth of
the osteotomy plus an ablative rate of
approximately 250 micron per pulse in cortical bone
confer to the Er,Cr:YSGG laser an appropriate
surgical tool for the cutting of bone faster and more
secure than other rotary or piezo surgery
instruments.

1-Bur

2-Piezo

3-Laser

!
!
Bone

Fig.33 : Temporary Prosthesis.

!
Sinus Membrane

Sinus Mb. Lesions
! Sharp Bone Angles
Ortho. Bone Cut

Fig.35 : Bone Profile Osteotomies comparisons

Fig.34 : OPT at 6 Months Post-Op. with temporary
prosthesis.

Discussion
The help of the laser during a lateral sinus lift
procedure was a relative key factor to success but
maybe not determinant.

The bone cutting profile : The classical surgical
instruments describe a round profile in the bone
thickness leaving sharp edges in the bone cut,
creating therefore a supplementary hazard when
lifting the bone window. The laser bone profile is
orthogonal to the tissue target if the laser light is
perpendicular to it (Fig.35).
The “Spray effect” : In the Sinus lift procedure, the
water and air parameters have to be raised when
the ablation energy is close to the sinus membrane,
in order to induce a blowing-off of the membrane of
a few microns from the laser waist (where the laser
is the most effective). The second effect of a high
percentage of water is that more laser energy is
absorbed by water leaving less energy to irradiate
the bone and the ablation rate decrease.
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prescript for a precise intervention. But the
manipulation of less aggressive surgical tools
should be a must in particular surgeries. The major
arterial anastomosis (External, mucous and
Internal, often intrabony)
that cross the
Anterolateral sinus wall have often in young
patients a section of more than 2 mm. If a lesion
(hemorrhage) appear, you hold the right tool in the
right place at the right moment. These last years
more and more surgical procedures are including
the use of a laser. However, more extensive
research is required.

Fig.36 : “Spray Effect” keeping the membrane away
from the energy beam of the laser.
One problem that can be faced during the laser
osteotomy is the conduction of the laser beam
orthogonally to the antero lateral sinus wall
especially in distal and keeping an active spray
flow, because of the surrounding soft tissues. The
result of not keeping this abundant spray will be a
char or carbonized bone leading to necrotic areas
during the healing period. This access problem can
be partially
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