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Abstract

Background: A growing rumber of eden-
tulous patients ara receiving treatment with
dental implants. In cases of vertical alveolar
ndge deficiencies of tha postarior areas of the
maxilla, the prevailing method of treatment is
increasingly the sinus floor elevation procedure.

Method: A new and innovative tech-
nigue named “IPG" utilized for the place-
ment of seven (7] implants in the posteriaor
argas of the masilla in a B0 year old female
patient, is presented. The novelty of the pro-
posed method is thal the implants, which were
placed in a flapless approach, entered both
the sinus cavities with intentional perforation
of the Schreiderian membrane. Concentrated

growth factors (CGF), as well az alloplas-
tic bone grafting material were employed in
this study, following an inmovative protocol.

Results: Radiographe were examined at var-
ous slages during the process of osssoinie-
gration in order to assess the increase and
maturation of bone structure formed around the
implants and over the sinus floor. Healing was
without incident and provided excellent results.

Conclusions: The promising results, derived
fram the “IPG" DentisiEdu technigue deman-
strate that it can be considered as a reliable
alternativa to the sinus floor elevation procaedure.
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INTRODUCTION

Partially or completaly edentulous patients typr-
cally have a preference for either tooth-supported
or implant-supported fixed partial dentures. With
removable dentures becoming less acceptable
with modern patients, dental praclitoners need
considerably less effort to convince patients to
recaive treatment with dental implants than sev-
eral years ago. In many ocoasions, durning treat-
ment planning, vanous proceduras such as bana
augmentation, bone transplantation, or both are
considered necessary in order to acquirg the
desired alveolar ridge dimensions g0 as to achieve
implant stability and fong term assthetic results.

In cases of vertical alveclar nidge deficien-
cies of the posterior araas of the upper jaw, either
extensive bone transplantation technigues are uti-
lized, or in most cases sinus floor elevation pro-
cedures are undertaken in order to creale the
necessary bone height for implant stability to
ocour® Previous invastigations have reported max-
ilary sinusitis in up to 209 of patients following
Sinus Floor Elevation procedures (SFE)! The
most common complications of SFE procedures
include disturbed and delayed wound healing,
followed by hasmatoma, sequestration of bone,
and franziont maxillary sinusitis’?  In addition,
postoperative acute maxillary sinusitis could even
causa mplant and graft falures. The aforemen-
tioned limitations of the SFE procedures neces:
gitate the implementation of new techniques that
could provide us and the patient with more sta-
ble and predictable results and relieve the latter
from a painful and expensive surgical experience,

The rapid placemant of implants in the sines
cavity with intentional perforation of the sinus
membrane following a certain profocol - called
the “IPG" DentistEdu techrigue - is introduced
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in this article. The proposed technigue combines
the use of concentrated growth factars (COF with
stem cells CD34+), bone grafting and implant
placemant, in such a manner that the sinus can
adapt to the new condiions and form new bone
around the implants without the need to perform
an SFE procedure, Implants can be placed either
using a surgical approach, or by otilizing the flapg-
less technique which is greatly advocated by the
authors and was also utilized for the patisnt pre-
sented in thiz article.” In this case-study prezen
tation, seven (7) implants were placed in bath
sinuses followed by a radiographic (Fanoramic
radiography and Cone Bean Computad Tomog-
raphy = CBCT scans} and clinical evaluation
(by Osstell measurements) after an 8 month fok
low-up period showing good implant stability. To
the best of our knowledge, the proposed tech-
nique of intentional direct implant placemeant into
the sinus with intenticnal sinus perforation has
not been previously reported in the literalure.

MATERIALS AND METHODS
A B0O year old parhally dentate, non-smoker
female patiert in good health condition and
without any chromic diseases wvisited the [Dens
tist Education Institute postgraduate center in
Athens=Greece, requesting an upper jaw rehas
bilitation with a non-removable prosthesis.  With
only the antenor dentifion present, the patient
was having serous difficulties chewing her foad.
Since the patient had requested & non-removs
able prosthesis, the option of placing a total of
7 implants {4 in the left and 3 in the right side)
was offerad to the patienl. After informing the
patient in details the procedure that was going
o be performed, a written consen! was signed.

Cone Beam Computed Tomography (CBCT)

Figure 1: Computed tamography scan of both sinuses in which the bilateral alveolar ridge deficiency is obvious,

scans confirmed the alveolar ridge deficiency
in both sides with a highly resorbed and shaort
ridge of 1-2 mm in height in the area of the
upper right 1st molar (#3), and 2-3 mm in the
area of tha upper left 1st malar (#14), {Figure
1), Since no pathology was found in the pos-
tarior segments of the maxilla, the assessment
of the CBCT scan allowed for a precize plan-
ning of the sites for implant placement. Thessa
sites were decided to be at tooth area #5 {upper
nght first premolar), #4 (upper right second pre-
maolar), #3 (upper right first molar), #12 {upper
left first premolar), #13 (uppser left second pre-
malar), #14 (upper left first molar), and #15
fupper left sscond malar).  Implant placement
was planned to be performed atraumatically
using the flapless technique which was preferred
over the traditional surgical approach in order
1o reduce the chance for postoperalive infec
tions and provide less discomfort to the patient”

Surgical Procedure and Concentrated
Growth Factors (CGF)
Az part of the authors everyday clinical prac-
tice for all surgical procedures, concentrated
growth factors (COF) with stem cells CD34+,
in all its vanous forms was prepared. At first
blood was drawn from the patient utilizing
eight sterile tubes (2 ml each] and centrifuged
in a special centrifuge device [Medifuge, Sil-
fradent s, St. Sofia, [ltalyl for approximately
13 minutes (Figure 2). For optimum guality of
CGF matnces the blood samples were centn-
fugad immediately after the blood was drawn.
After centrifugabion, in each sterile tube four
components can be easily identified from top to
bottom: (a) a superior phase represented by the
sarum (blood plasma without fibrinogen and coag-
ulation factorsl, {b] an interm phase represented
by a very large and dense polymerized fibrin buffy
coat, ¢} a gquid phase containing the white blood
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Flgure 2: Speclal centrifuge for the preparation of CGF
{Medifuge, Silfradent, ltaly].

cells and (d) the lower rad blood cell partion, a
wiggows and dense platelet-nch coagulation mass
(Figura 3a)’ A large number of growth factors
and stem cells CD34+ are aggregated in the mid-
die layer {between the demse polymenzed fibrin
buffy coat and the upper 3-4 mm of red blood cor-
puzcles mass of the bottom layer. This growth fac-
tor-nich segment 1= separated from the rest of the
red corpuscles using scissors (Figure 3b) in order
to obtain the CGFCD344 matrie (Figure 3cl.

Afterwards, Povidine-iodine solution  (Beta-
dinel was first employed extra-orally for disinfec:
tion of the surgical site in order to reduce the
probability of microbial contamination, and then
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Flgure 3a: Sterile tubes after centrifugation.

infiltration was performed using a 2% lidocaing
solution containing a ratio of 1,100,000 egineph-
ring. In each predetermined site, the ostestamy
was extended all the way through the whole
bone height available. Drilling did not stap only
until the sinus membrane was intentionally par-
forated. A CGF malrix, created in the pravi-
ous process of blood ceninfugation, was then
cut in hall approdimately. One half of the mathne
was inserted through the ostectomy site and

inta the sinus through the membrane paderation

using the fibnn injector (Sifradent-ltaly = Fige
ure 4a), which proved to be a great tool for the
swift insertion of the fibrin gel block {Figure 4b),
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Flgure 3b: Separation of the dense platelet-rich
coagulation sample from the CGF matrix using scissors.

The remaining hall of CGF matrix (highly con-
centrated growth factors and stem cellsl was
than cut into small pisces and mixed with a small
quantity of the alloplastic bone grafting mate-
nal Combioss (0.6ml, by Silfradent-ltaly — Figure
Bal. This mixture is then placed within the oste-
olomy site (Figure Bb). For faster ossecintagra-
tion of the implants, each implant was mmersed
inta & Liguid Phase of the Concentrated Growth
Factors (LPCGF) in order to create a “bicac-
tive" mambrang around it. The LPCGF was pre
pared by squeezing some of the remaining seven
CGF-CD34+ matrices by means of the CGFfor-
ceps (Silfradent, ltaly = Figure 6a) and was col-

Flgure 3¢: The CGF-CD34+ matrix.

lected in a sterilized container. Each implant was
carefully and fully immersed inte the liquid phase
CGF (Figure 6b). All implants were then placed
using a hand wrench and the nserion torgue
was measured to be between 20-25 Nfcm®. Tha
low insertion forque values are expected due to
the small bone heightz at all the implant sites.

RESULTS
All implants in-situ 8 months later are depicted
in Figure 7. Tha proposed clinical protocol
was evaluated be meanz of Panoramic radi
ography and CBCT scans and clinically in
terms of Osstell readings and stability valees.
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Figure 4a: Fibrin injector (Sifradent-traly). Figure 4b: Insertion of the fibsin gel black within the Figure a: Process of LPCGF with CD34+ production Figure 6b: Implant immersions inte LPCGF, towards the
ostectomy site. utlizing the CGF-forceps. creation of 8 bioactive membrane around it,

Radiographic Evaluation

The panoramic radiographs in Figure 8 shows
the patient's mouth before and after the
implants  placement following the proposed
clinical protecol, whereas Figure 9@ shows
some of the CT scans showing new bone for-
mation around the implants. The new bone
formation within the sinus cavity and around
the implant in tooth area #4 (middle implant
in the right sinug) can be seen in Figure 10.

Clinical Evaluation
Following implant placement, the primary stabil-
ity of each implant was investigated by means
E of Resonance Frequency Analysis (RFA} using
Figure Sa: A mixture of highly concentrated growth Figure 5h: Placement of the aforementioned mixtune in :::.h QRS R cx 3 piacied Tpluines. 8 manthe the Osstell device.'”” The RFA technique is
factors, stem cells CD34+ and bone grafting material. the osteotomy site. : essentially a bending test of the bona-implant
interface in which an extremely small bending
force is applied by stimulating a transducer. It
can provide valuable and reliable climcal infor-
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Figure Ba: Panoramic radiograph before implant
placement.

Figure Bb: Panoramic radiograph after the iImplant
placemeant.

Flgure 9: Computed tomography scan of the surglcal site 8 manths after the procedure.

mation regarding the state of the bone-implant
—interface since the use of the Osstell device
provides the dental practitioner an Implant
Stability Quotent (I5C) value. The measure
ments can range from O to 100 1SQ wnitg,
where tha higher the |50 wvalues the more
stable the implant, To perform the RFA test, a
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metal rod is first attached to the implant with a
screw connection. The rod has a small mag:
net incorporated to its top that is stimutated
by magnetic pulses from a handheld electronic
device. Analysis of the resonance frequency
of the rod is then automatically perdformed by
the device and an |SQ measurement is pros

Figure 18a: Implant in tooth area #15 in which the ridge
heigit did not excesd 2mm.

Flgure 11: Oustell measurement.
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Figure 10b: The same site B months after the implant
placement following the proposed protocol where the
ricdhge nows nearly covers the full length of the implant

vidad {Figure 11). For all seven implants placed
using the IPG-Dentist Edu technigue, the 1SC
range of values was between 61 and 69, which
shows high stability for all implants placed.

DISCUSSION

The aesthetics and functional integrity of
the perodontal tissues, as well as the verti-
cal and honzantal dimensions of the alvao-
lar processes are  usually compromised
following tooth loss. In such cases, vanous
bone regenerative techmgues are employed
in order to restore the alveolar processes
back to thewr onginal shape, allowing for a
more  predictable long  term  assthetic and
fumctional success of the implants placed.

For the posterior sagments of the maxilla, a
regenerative technigue called the “sinus floor
alevation procedura”™ (SFA), has spread widaly
and is taught extensively. A “sinus floor eleva-
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tion procedure” can be cammed out before, or in
the same day with implant placemanl depend-
ing on each case, but pevertheless, it consti-
tutes a more complex treatment plan and an
unpleasant and longer swurgical procedure for
hath the surgeon and the patient. Moraover,
the predictability of the treatment outcome
also depands on the operalor's erperience
performing this technically demanding surgi-
cal procedurs.  Sinus elavation procedurss
alzo increase both the cost and time required
for completion of each case. Despite the pro-
found drawbacks, this procedure & generally
accapted by patients when they are informed
that it is the only way for the posterior areas of
the maxilla to be restored with a functional and
easily adaptable non-removable prosthesis.
Without doubt, patients do not consider SFA as
a "minor procedure” and probably would have
chosan an allernative non-surgical, non-invasive
and painless option if it was offered to them.

The IPG DentistEdu technique described
in this study, invelves the utilization of bone
grafting matenal, implant placement and con-
centrated growth factors-CGF {with stem cells
CD34+) into the intentionally perforated sinus
membrares. This allowed for all implants to be
placed atraumatically in both sides of the mas-
illa and with no sinus elavation procedure. This
protocal has demonstrated stable and reliable
regults with very high implant success rates.
The |IPG DentistEdu technique has proven to be
an absolutely safe procedura without any what-
so-ever post-operative complications,  Meither
of the sinuses presentad any signs of infec-
fion that affected the well-being of the patient.

Anchorage of the CGF matrix in the sinuses
iz acheved by platelets released after the
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penetration and slight haemorhage of the
sinus membranes. Platelets also found in the
CGF matrix allow for anchorage on the sur
face that they are placed on, or at the area
where there i1s trauma. Therefore, when the
CGF matrix is placed in the sinus cavities it
will noi be displaced away from where it 18
otiginally placed, forcing the bone o regen
erate locally and around the implants. Durs
ing naw bone formation in the sinus cavities

following =sinus membrane penetration, it i8

balieved by the authors, that the sinus mam-
brane slowly repairs itself and covers the for
mer, while any parts of the sinus membrane
under the bone grafting matenal slowly resorbs,

A metal-acrylic fixed partial denture {with an
acrylic masticatory surface) was fabricated, and
was preferred over a metal-ceramic becauss
the masticatory forces are generally absurb-g:d
batter. The fixed partial denturs was inserted

about @ months after implant placement in order

to allow enough time for new bone growth to
ocour around the implants. It is belisved that
a shorler osseointagration pariod before implant
loading could be equally successful i simi
lar cases. Future case studies and research
will provide us with the important informas
tion of the minimum amount of time that must
be allowed before uncovering the implants.
Future studies are also required to determing
whether the observed augmentation in bone
height will be maintained over the long term or,
if there will be bone loss due to remodelling.

CONCLUSION
The results of the propozed IPG Dentist
Edu technique support the concepl of &
one-stage, flapless implant placement with

intentional sinus membrane perforation when- o
evar there is ridge-height deficiency. It must Thiemitrn ropcst m el o irtorond s g mstscnest 1 i arkcle
be emphasized that the protocol should PRedoreaces

desired results are to be expected. There-

training on how to perform this technique has EYs RE The
been completed first, before any attempt is
made in utilizing thiz technique on patients. @
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