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Abstract: Missing teeth may result in a functional and cosmetic deficit and have traditionally been replaced
with dentures or bridges. Dental implants rely on the maintenance of a direct structural and functional connection
between living bone and the implant surface, this is termed osseointegration. Osseointegration has undoubtedly
been one of the most significant scientific breakthroughs in dentistry over the past 40 years. Insufficient bone
volume is a common problem encounter in the rehabilitation of the edentulous posterior maxilla with implant-
supported prostheses. The bone available for implant placement may be limited by the presence of the maxillary
sinus together with loss of alveolar bone height. Bone volume may be increased by augmentation, commonly the
sinus cavity is augmented with autogenous bone or biomaterials or both. Procedures are variously described in the
literature as sinus lift, sinus augmentation, sinus floor elevation or augmentation of atrophic maxillary sinus.
Implant placement may be combined with sinus augmentation as one-stage technique. Alternatively sinus
augmentation may be carried out as some time prior to implant placement as a two-stage technique.

Key words: sinus lift, sinus floor augmentation, dental implants, sinus grafts, platelet rich fibrin
(PRF), intrasinus mucocele, sinus complications.

INTRODUCTION important  functions  (speech, normal
) ) respiration) that impact on relationship life
The oral health is a major factor for 3]

a good quality of life for everyone [1].The
oral cavity has been described as a mirror
that reflects the health of the body [2]. This
first part of the digestive system has

Oral pathology is a major public
health problem, with a worldwide increase
in incidence and morbidity [3] The oral
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cavity is colonized by a complex microbiota
that grows and lives as diverse biofilms on
all mucosal and dental surfaces [4]. Oral
biofilms on dental hard and soft tissues are
the main cause of dental diseases, including
caries and periodontal disease [5].
Periodontitis, a chronic multifactorial
inflammatory disease, is associated with the
accumulation of dental plaque and it is
characterized by progressive destruction of
the teeth-supporting apparatus including
periodontal ligament and alveolar bone. The
disease involves complex and dynamic
interactions among specific bacterial
pathogens, destructive host immune
responses and environmental factors [6]. At
present, the pathology of the oral cavity,
edentation  (especially the complete
edentulism), represents a global major
public health problem [7]. Edentation is
considered a pathological entity that,
through evolution and complications,
causes serious imbalances in the
stomatognathic system [8].

Loss of teeth in the posterior

maxillary area can lead to adverse
consequences  concerning  masticatory
functions and occlusal equilibrium,

resulting in a negative psychophysical
condition associated with muscular and
temporomandibular  joint diseases. A
negative influence on the mental state and a
reduction in the quality of life of the patient
has also been reported [9,10,11]. In
addition, in long-standing edentulous jaws,
the regional anatomy is also influenced. It is
not uncommon, to observe a severe
pneumatization of the maxillary sinus that
could be influenced by intrasinus positive
pressure [9,12]. Furthermore, the resorption
of the sinus floor may be aggravated by
increased osteoclastic activity originating
from the periosteum of the Schneiderian
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membrane after tooth loss, due to the
absence  of  osteogenesis  normally
stimulated by the functional load upon the
bone, hypothetically reducing implant
prosthetic alternatives for the replacement
of missing teeth [9,13]. In the last decades,
in the context of society development, have
been recorded both theoretical and practical
interest ~ of  reserchers,  clinicians,
manufacturers, to improve the success of
implant  treatment outcomes through
evolution in implant design, materials and
clinical procedures [14].

Implant treatment can be an
alternative to traditional restorations such as
dentures or bridges, an adequate bone
volume is clinically needed in the case of a
fixed implant-supported prosthesis, due to
the  osteointegration  process  firstly
described by Branemark [9,15]. Nowadays,
the use of dental implants is considered a
real revolution in dental medicine practice,
osseointegrated dental implants
representing a breakthrough in clinical
practice for replacing missing teeth and
supporting prosthetic reconstructions in
edentulous areas [16].

The maxillary sinus lift elevation
procedure with bone graft augmentation is
the most frequently performed surgical
procedure to increase the vertical bone
height of the posterior maxilla in
preparation for dental implant placement.
The procedure was first described by Tatum
in 1976 at the Alabama Implant Study
Group and later published by Boyne and
James in 1980 [17-20].

Maxillary sinus grafting combined
with the elevation of the Schneiderian
membrane was proposed to restablish an
ideal quantity and quality of bone prior to
implant placement, in clinical situation
where interocclusal distance is not altered.
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Onlay bone grafts and guided bone
regeneration procedures are indicated in the
case of increased interocclusal distance,
cused by vertical bone loss in the alveolar
ridge below the sinus. More frequently,
apicoronal resoption is combined with a
centripetal horizontal bone loss, requiring
appositional saddle-shaped bone grafts or
guided bone regeneration. If the horizontal
and or vertical subsinus bone loss is coupled
with an intrasinus vertical resorption, sinus
grafting is recommended [9,21].
Davanpanah and colleagues
classified posterior maxillary bone loss into
several categories: vertical bone loss from
within the sinus reduced distance from the
floor of the sinus to the alveolar ridge crest,
no loss of interoclussal distance; vertical
bone loss of the alveolar ridge: loss of
alveolar ridge below the sinus, there is an
increase  in  interocclusal  distance;
horizontal bone loss of alveolar ridge: a loss
in buccopalatal width of alveolar bone;
combination subsinus loss: both vertical
and horizontal bone loss [22,23]. Other
grafting techniques suggest bone grafting or
guided bone regeneration are required to
treat the different atrophy patterns [22,23].
Based on approach to the maxillary
sinus or technique involved, classification
of the available sinus lifting procedures are:
buccal approach/lateral window technique;
trans crestal approach [22,23]. Based on
surgical technique: subantral option one
(SA-1): conventional implant placement;
subantral option two (SA-2): sinus lift and
simultaneous implant placement; subantral
option three (SA-3): sinus graft with
immediate or delayed endosteal implant
placement; subantral option four (SA-4):
sinus graft healing and extended delay of
implant insertion [22,24]. Based on the use
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of bone graft: graft technique, non-graft
technique.

Based on the operating method for
sinus lift: with use of osteotome, modified
Summers’s technique; Fugazzotto’s
technique. Without the use of osteotome:
hydraulic sinus  condensation, antral
membrane balloon, piezoelectric bony
window osteotomy [22,24].

Transalveolar technique is more
conservative  technique than lateral
antrostomy technique. The sinus membrane
is not directly instrumented. Also, the sinus
cavity is not directly visualized and
membrane perforation are more difficult to
determine. Mid crestal incision along with
vertical release incisions made along the
lateral aspect of the maxillary alveolar ridge
can be used to gain more access. A round
bur is used to mark the surgical site along
the alveolar ridge. A pilot drill with a
diameter of 1 to 1.5 mm less than the final
implant diameter is then used. The pilot
hole is made to a depth approximately 2 mm
from the sinus floor. Creation of pilot hole
is not necessary if 5 mm or less of vertical
bone height is remaining. Next a mallet is
used to drive successively larger
osteotomes gradually to the final implant
depth. Gradually increasing the depth
decreases the potential for membrane tears.
There are of fracture increases as larger
osteotomes are used. The final osteotome
should have a diameter approximately 0.5
mm less than the planned implant diameter.

Before  implant  placement,  some
investigators have proposed the
introduction of bone graft into the

osteotomy site. The rationale is to increase
the amount of bone between the apex of the
implant and sinus floor. Si and colleagues
found similar implant survival rates and no
advantage is grafted sites versus nongrafted
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sites. The advantages of this technique are:
minimally invasive, less surgical time. The
disadvantages are: a minimum thickness of
alveolar bone is must to attain primary
stability, benign paroxysmal positional
vertigo due to tapping by the osteotome is
reported in many, no control over the force
generated by mallet [22,25].

Lateral antrostomy technique, a
midcrestal palatally positioned incision is
made in a mesiodistal direction and
vertically releasing incisions are made. A
full-thickness  mucoperiosteal flap s
elevated exposing the lateral wall of the
maxillary sinus. The superoinferior and
anteroposterior borders of the lateral
window are determined by evaluating the
CT radiograph. The inferior border of the
window should be 2 to 5 mm superior to the
sinus floor to prevent difficultly during
infracturing. The anterior border is
determined by the mesial extent of the
sinus, whereas the distal border is the area
of the first molar. The window is created
with a low-speed drill with a diamond bur
or a piezoelectric instrument. The window
is prepared until a bluish or reddish hue is
visible along the outline of the preparation.
This indicates proximity to the schneiderian
membrane. The corners should be rounded
to prevent sharp edges which can
potentially perforate the membrane. The
bone window is then infractured into the
sinus cavity and elevated in a superior
direction along with the sinus membrane
which creates space inferior to the bone
window for graft material. An alternative is
to detach the bone window from the sinus
membrane for use as an autologous graft.
With either technique, the sinus membrane
is gently elevated superiorly with blunt
dissection. Graft material is introduced into
the space created inferior to the sinus
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membrane. Graft should fill the cavity
loosely. The decision to place a membrane
over the antrostomy site is based on
provider preference. If a larger window is
created it is recommended that a barrier
membrane be placed before closure [22,26].
However, Torres Garcia a-Denclie and
collegues found no significant difference if
a membrane was used versus not used. The
mucoperiosteal flap is then tension free.
Disadvantages of this technique:
perforation of sinus membrane (chance of
35%), long surgical time, severe post
operation complication, sloping sinus
complicates the buccal window approach
especially when sinus access window must
be decorticated further superior and
posterior to reach the cavity and the
membrane [22,26].
Traditionally, the success of the maxillary
sinus lift procedure is determined by the
amount of vital bone formation after
maturation of the graft and the long-term
survival rate of the implants placed in that
region. Various grafting materials have
been used in maxillary sinus lift surgery,
including autologous bone, xenogeneic
bone, demineralized or mineralized
allogeneic bone and alloplasts. These grafts
may have potential for osteogenesis,
osteoconduction or osteoinduction [23,27].
If would be beneficial for the patient
to reduce time interval by accelerating the
process of transplanted bone or the bone
substitute. Use of platelet-rich plasma was a
promising option that remains controversial
[28,29]. Platelet-rich fibrin (PRF) is an
autologous fibrin matrix used to enhance
bone generation [30,31].

MATERIAL AND METHODS
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Originally 9 patients (6 women and
3 men) in good general health were
recruited from January 2022 to January
2023 in a private dental clinic. After
briefing all the included patients about the
study, a written informed consent and a
detailed case history of all the enlisted
participants was obtained.

Inclusion criteria were both mono-
and bilateral partial edentulisms associated
with different degrees of vertical and
horizontal bone loss in the lateral-posterior
maxilla (according to classes I1I-VI
Cawood@Howell atrophy classification)
with pneumatization of the maxillary sinus
requiring sinus floor elevation procedures
for implant placement purpose. Of these 9
patients, 4 required bilateral sinus lift and 5
only right or left sinus lift. All 9 patients
presented the native apical-coronary
dimension of 8 mm. Exclusion criteria
were: signs and symptoms of maxillary
sinus disease, poor oral hygiene, active
periodontal infections, uncontrolled
systemic pathologies and presence of
smoking habit more than 10 cigarettes/day.

The necessary preoperative
radiographs (i.e. OPG and CBCT scans) and
other inquiries such as complete blood
profile were taken. Before surgery, patients
received proper oral hygiene instructions
and professional oral hygiene. At the end of
the initial therapy, before starting the
surgical procedures,  the  patients
demonstrated proper plaque control. The
same pre-surgical protocol was adopted in
all cases: prophylactic antibiotics consisted
of a preoperative oral amoxicillin-
clavulanate (Augmentin 2g given 1h before
the procedure) and continued for 7 days (19
twice daily). Patients were also asked to
rinse with clorhexidine 0,2% three times a
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day starting from one week before surgery
and up to suture removal.

The surgical procedures were

performed under local anesthesia, including
a pre-operative rinsing of the oral cavity
with a 0,2% chlorhexidine antiseptic
solution and perioral skin disinfection with
benzalkonium chloride. Local infiltration
anesthesia was used with mepivacaine
chlorhydrate,  subsequently, 4 mg
dexamethasone was injected into the
submucosa around the surgical site to
reduce post-operative swelling.
Basically, all surgical procedures in case of
8 patients consisted of a sinus floor
elevation approached through a lateral-
window antrostomy following the Boyne
and James procedure protocol. A midcrestal
horizontal incision was made with mesial
and distal vertical releasing incisions, in
order to mobilize a trapezoidal full-
thickness flap. The flap was carefully
elevated from the buccal and palatal aspect
to expose the residual alveolar ridge and
lateral-posterior upper maxilla. The lateral
wall of the maxillary sinus was approached
with a small round diamond bur on a low-
speed straight handpiece under sterile saline
solution irrigation to create a bony window.
The antral mucosa was then carefully
elevated and the prepared antrostomy was
subsequently in-fractured, like a trap-door
and used as the superior border of the sinus
compartment leaving it attached to the
underlying Schneiderian membrane and
being careful not to create perforation. The
Schneiderian membrane was visualized and
carefully elevated till the medial aspect of
the sinus, to ensure sufficient space for
placement of graft material.

Simultaneously 10 ml of blood from
patient’s left antecubital vein was drawn
and used to process platelet-rich fibrin as
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per standard protocol. The sinus cavity was
augmented  meticulously  using  the
respective bone graft material with PRF. A
bioresorbable collagen membrane (Biogide,
Geistlich, Wolhusen, Switzerland) was used
to cover the window, the flap was
reapproximated and suture with 4.0 Vicryl.
The same procedure was repeated on the
opposite side in case of 3 patients. The
implant insertions was performed after 6
months following sinus floor augmentation.

In only case of a patient with
intrasinus mucocele, the same surgical
technique was applied until the moment
when with a syringe, was extracted the
cystic content from inside the sinus (1 filled
2 wells with cystic fluid), perforating the
membrane at one point, washes with
physiologic serum, then Metronidazole,
then they were vacuumed. The liquid
extraction consented to reduce the internal
pressure of the cyst, thus diminished the
dimension of the lesion and the risk of
laceration during sinus lifting of the
Schneiderian membrane. After this stage, a
clot PRF was applied over the bone mixed
with PRF liquid (forming the sticky bone)
having already created the cavity for
inserting the implant with it inside
surrounded by autologous bone Apathos
(OsteoBiol) by Tecnoss. The window was
closed with 2 PRF membranes. Thus, two
membranes were used in this surgical
technique, one made of PRF that applied to
the ceiling of the cavity created in the sinus
and the other resorbable collagen
membranane (Biogide, Geistlich,
Wolhusen, Switzerland) at the level of the
created flap. A double layer suture was
applied with horizontal mattress and single
stitches (4.0 Vicryl) to seal the overlapping
flaps. The postoperative pain relief was
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obtained by administration of paracetamol
and codeine. Sutures were removed after 10
days. All patients were included in a strict
hygiene recall protocol.

PRF (platelet-rich  fibrin) was
obtained from an autologous sample og
blood which was drawn from the patient,
during surgery. As per standard protocol for
preparation of PRF, a 20-cc syringe was
used to draw venous blood of the patient
and was placed in 3 tubes, these tubes were
coated with an agent (citrate dextrose A) to
prevent coagulation of blood from
occurring, prior to their use. These tubes
were then subjected to a centrifugation
process in a specially devised centrifuge
machine.

An immediate post-operative RVG
was obtained in the case of all patients. The
removal of sutures was done on day 10 post-
operatively. An RVG was obtained after 3
month of surgery, CBCT scans were taken
for all the patients, after 6 months to
estimate the bone formation, after which
they were planned for implant placement.

RESULTS

Of these 9 patients (6 women and 3
men) aged between 30-55 years, 4 women
required a bilateral sinus lift with the
insertion at 6 months of 8 Fast@Fix
implants from Bredent and one woman and
4 men required sinus right or left lift with
also the insertion of implants at 5 months.
The latter had a number of 8 implants
inserted after 6 months. The 35-year-old
patient DA came to our office complaining
of pressure associated with intermittent pain
at the level of the left sinus and an
incomplete treatment performed at the level
of 25 (fig.1).
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Fig.1. Initial aspect 25 intraoral

Current imaging technigques have an important role [32]. Following the CBCT examination, the
intrasinusal presence of a cystic formation occupying the entire left sinus cavity was revealed
(fig.2,fig.3).

Fig.2. CBCT scan exams shows the presence of a neoformation in the
left maxillary sinus.
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Fig.3. Transverse CBCT sections showing the large changes in the membrane and the left
sinus cavity as a result of the presence of the neoformation

—

A crestal incision slightly palatal to
the crest in order to preserve a band of
keratinized attached mucosa and two
vertical release incisions were carried out to
reflect a mucoperiosteal flap. The lateral
wall of the maxillary sinus was exposed and
an osteotomic window was performed using
a round bur. A perforation through the
vestibular wall of the maxillary sinus was
made 5 mm over the upper side of the bony
window using a 2 mm round bur (fig.4).
This procedure was performed to allow a

direct access to the mucosal cyst in order to
suck out the liquid contained in the
neoformation by means of a syringe
inserted into this communication. The
liquid extraction consented to reduce the
internal pressure of the cyst, thus
diminishing the dimension of the lesion and
the risk of laceration during the lifting of the
Scheiderian  membrane.  The  sinus

membrane was then gently lifted from the
bony floor by means of an antral curette

(fig.5).

Fig. 4. A peforation was made 5 mm above the upper side of the bony window to allow
the suction of the liquid inside de cyst.

Fig.5. The sinus wall was grafted with autologous bone Apathos (OsteoBiol) by Tecnoss
mixed with PRF liquid (forming the sticky bone)
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PRF clots were produced intra-
operatively following a standard protocol:
venousblood of the patients was collected in
9 mL vacutainers without clot activator or
gel separator. Blood collection was
performed with pre-attached, pre-fabricated
sets (Vacutainer® Safety-Lok, Becton,
Dickinson & C., Franklin Lakes, NJ, USA).
Immediately after blood collection, the

vacutainers were centrifuged at 2700 rpm
for 12 min. At the end of the centrifugation
process, there were three layers in the tubes,
represented by the red blood cells at the
bottom, the fibrin and red clot in the middle,
and serum at the top. Using an atraumatic
tweezer, the fibrin matrix was extracted
from the vacutainers and separated from the
red clot with a scalpel or scissors (fig.6).

Fig. 6. Separation of the PRF fibrin product from the red plod clot

This PRF clot was applied over the
bone mixed with PRF liquid (forming the
sticky bone) (fig.7) having already created
the cavity for inserting the implant with it
inside surrounded by autologous bone
Apathos (OsteoBiol) by Tecnoss. The
window was closed with 2 PRF membranes.
Thus, two membranes were used in this
surgical technique, one made of PRF that
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applied to the ceiling of the cavity created
in the sinus and the other resorbable
collagen membrane (Biogide, Geistlich,
Wolhusen, Switzerland) at the level of the
created flap. A double layer suture was
applied with horizontal mattress and single
stitches (4.0 Vicryl) to seal the overlapping
flaps.
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Fig.7. The bone mixed with PRF liquid (forming the sticky bone)

On the same day, the patient
performed an OPG examination in order to
check the position of the implant in relation
to the effected bone addition and the
inserted PRF clot (fig.8). All patients were
prescribed medications and were given
written indications to follow after the
surgery. One day before the surgery, and
continuing for the next two days, they were
all administered steroidal anti-
inflammatory drugs (dexamethasone, 8
mg). For 7 days, they were prescribed

antibiotics, 1 g every 12 h of amoxicillin
combined with clavulanic acid. They were
instructed to avoid sneezing with the mouth
closed, straw drinking and not to blow the
nose. All patients were recalled for
postoperative control 48 h after the surgery,
and then after 7 days for suture removal, and
every 4 weeks until the new-formed bone
was visible on CBCT. Implant uncovering
was performed 6 months later and their
initial  loading was performed with
temporary restorations.

Fig.8. Radiological appearance on the same day post-implantation

DISCUSSION

Research into medical technologies
and procedures has the purpose to
simplifying the practitioner’s work and
increasing the patient’s comfort and quality
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of life, reducing morbidity and promoting
dental health [33]. The expected results of
the treatment should be directed by the
surgical technique along with the necessary
materials, in a single stage or if necessary,
when complications occur, in separated
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procedures [34,35]. At the same time, it
should be mentioned that for a successful
treatment, a carrefully, supportive,
professional, sympathetic, calm approach
should be followed, when working
especially with patients suffering from
dental anxiety [36]

Generally, the bone is an dynamic
biological system, comprising a series of
tightly regulated and synergistic anabolic
and catabolic processes that lead to a
metabolic homeostasis corresponding to
skeletal structures [37]. Bone grafting is
considered to have been successful when
the histological and mechanical properties
resemble the native bone of the patient. The
result should allow good primary stability
of the implant and should be stable over
time, ensuring long term survival. The
variety of bone substitute materials
available for sinus floor augmentation
procedures  should  offer different
possibilities for particular clinical cases.
Despite the numerous studies emphasizing
a specific bone grafting material,
sometimes, a surgeon has the best results
with the techniques and materials that they
have the greatest mastery of [34,38].

Many generation of autologous
concentrates (APCs) have been developed
to improve local tissue healing and
regeneration under oral conditions or
subsequent to surgical wounds. Examples
of these preparations include autologous
platelet gel (APG) knows as plasma rich in
growth factors (PRGF), platelet-rich plasma
(PRP) and platelet-rich fibrin (PRF). In
comparation to PRF, PRGF and PRP have a
more complex preparation process (two
stages of centrifugation and additional use
of coagulation factors, CaCl2 or bovine
thrombin).
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Furthermore, PRP and PRGF have a
limited potential for the bone regeneration
process due to theirs short periods of growth
factor release as well as their weak fibrin
matrix [34,39,40]. Platelet-rich fibrin is a
second-generation APC obtain from the
patient’s blood, that is inexpensive and easy
to produce through centrifugation in
collection tubes without anticoagulant or
any kind of biochemical manipulation. The
coagulation  pathway occurs  during
centrifugation and separates the blood into
three different layers, serum at the top, the
PRF clot in the middle and the red blood
cells in the lower layer. The middle PRF
clot is composed of fibrin and fibrin matrix
concentrated in growth factors
[34,41,42,43]. The PRF clot is attribute two
main properties of the sinus floor bone
augmentation process:

A. From a mechanical point of view,
the PRF provides, as a result of its
volume, a relative scaffold (because
it will be resorbed after a few days)
between the implants and the sinus
membrane for cell migration during
healing and bone formation
[34,41,44]. Thus, the PRF clot, as
formed in the collection tube is
preferable in the sinsu cavity, rather
than PRF membranes. Another
important principle is the elevation
of the sinus membrane and its long-
term maintenance in a stable
position at the desired height from
the sinus floor [34,45,46]. Some
authors have reported the fact that
sinus boe formation does not require
additional biomaterials. Chen et al
associated bone formation with the
maintenance of the required space
between the membrane and the bone
cavity, followed by blood clot
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formation and osteoblast migration
from the sinus periosteum [34,47].
Because of the rapid resorption rate of
the PRF compared to the bone formation
process, PRF alone are not suitable for
maxillary sinus augmentation without the
presence of the implants. Simultaneous
implant placement should be considered in
order for the implant apices to maintain an
elevated Schneiderian membrane. As a
result of the membrane, following PRF
resobtion, leaning on the tip of the implants,
that are (1,5 mm) will not form bone, for
example, a 13 mm implant will only form
bone in the first 11,5 mm. Compared to
other bone grafting materials, the volume of
the future augmentation site is preserved by
the particulate materials with no or minimal
resorbtion. Thus, PRF as the sole material
for sinus floor augmentation is indicated
only in cases where the residual subantral
bone height and density allows primary
implants stability [34,45].

B. The immunohistological benefits of
the PRF consist of the abundance of
leukocyte, cytokines and red blood
cells, which in conjunction with the
fibrin clot stimulate wound healing
through the slow release of growth
factors [33]. For example, platelet-
derived growth factors (PDGF) as
well as transforming growth factor-
B (TGF-B), vascular endothelial
growth factor (VEGF), insulin-like
growth factor-1 (ILGF-1) and
epidermal-growth  factor (EGF)
released by PRF, have a therapeutic
function in bine formation and
remodeling. These growth factors
induce chemotactic activity and
promote cellular differentiation and
proliferation [34,39,49].
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The different regenerative capacities
among different ACPs is determined by the
time required for fibrin polymerization
which determines the release period of the
growth factors. PRF slowly release growth
factors, while PRGF has a short period in
which release of growth factors place
[34,39]. With different centrifugation forces
(RCFs), distinctive PRF products have been
described in the literature. Choukroun et al
produced the widely known Leukocyte-
PRF (L-PRF). Lower RCFs produce an
improved  product with a higher
concentration and better distribution of
cytokines and leukocytes. Thus, reduces
centrifugation forces lead to the valuable
slow, constant release of growth factors
[34,39]. Modification with respect to the
time and speed of the centrifugation process
during preparation of the PRFs is meant to
increase the concentration of macrophages
and leukocytes, which also have important
contribution in host defense [34,49]. These
biological materials have received wide
application in medical procedures such as
facial plastic surgery, sinus floor
augmentation, treatment of exposed
furcation, gingival recession and intrabony
defects [34,39].

PRF is a low-cost alternative for sinus
membrane sealing because of its ,,sticky,,
consistency, being a natural fibrin scaffold
which does not induce a foreign reaction as
it the case with collagen membranes
[22,35,36]. Some authors have
recommended a double-layering of PRF to
treat cases of significant Schneiderian
membrane perforation [22,35].

In sinus floor augmentation, PRF can be
used as a single or combined with other
bone grafting substitutes [34,50,51]. The
combination of PRF clot fragments with
other grafting materials accelerates bone
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regeneration but increase the risks of
infection in cases with multiple or large
instance of tearing of the sinus membrane.
As a general rule, delayed implantation or
sinuses wider than 10 mm are not indicated
for PRF as a unique grafting material
[34,50].

CONCLUSIONS

The excision of mucocele on sinus
floor and simultaneous sinus augmentation
obviates the need for the extended treatment
period. The clinician must to be habituated
with anatomy and pathology of the
maxillary sinus to evade any non-essential

complication following lateral sinus floor
augmentation procedure. A diminutive
mucocele should not be regarded as a
contraindication for sinus augmentation,
sometimes it manifest with bone erosion.
The prompt diagnosis and careful
augmentation are needed to avoid future
complication during implant therapy.
Within the limitation of this study,
we can conclude that the PRF as a sole graft
material at the same time as implant
placement is indicated to simplify treatment
from requiring multiple stages to being a
one-stage surgery for sinus augmentation,
even in complicated cases with significant

tearing of the sinus membrane.
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