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ABSTRACT

Purpose: The aim of the present study was to systematically evaluate the effect of autogenous platelet concentrates on the
clinical and histomorphometric outcomes of maxillary sinus augmentation.

Materials and Methods: MEDLINE, EMBASE, and Cochrane Central Register of Controlled Trials were searched using a
combination of specific search terms. Furthermore, a hand searching of the relevant journals and of the bibliographies of
reviews was performed. Prospective comparative clinical studies were included. Implant survival and histomorphometric
outcomes were evaluated.

Results: Twelve studies were included. Four hundred forty-five sinus floor augmentation procedures were considered. No
difference in implant survival was reported between test and control groups. Six studies reported a beneficial effect of
platelet concentrates based on histomorphometric outcomes, while another six studies found no significant effect. A large
heterogeneity was found regarding study design, surgical techniques, graft materials, clinical and histomorphometric
outcome variables, and methods for preparing platelet concentrates. Favorable effects on soft tissue healing and postop-
erative discomfort reduction were often reported but not quantified.

Conclusions: A clear advantage of platelet concentrates could not be evidenced. Standardization in the experimental design
is needed in order to detect the true effect of platelet concentrates in maxillary sinus augmentation procedure, especially
regarding postoperative quality of life.
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INTRODUCTION of bone grafting. Maxillary sinus floor augmentation

An inadequate bone quantity and quality have been con- 13 often performed to create conditions adequate for

sidered for many years as absolute contraindications for implant placement.

implant-supported rehabilitation. The risk of implant The implant success rate and the predictability of

failure in the posterior maxilla is generally high, because ~ Maxillary sinus augmentation procedure depend on

of the low bone density and the progressive ridge resorp- ~ TUMErous factors. However, because of the improve-

tion caused by edentulism. Implant treatment in the  ment of surgical techniques and the progress of research

atrophic posterior maxilla must be carefully planned in the field of biomaterials, excellent outcomes have

and may require a pre-prosthetic surgical intervention been reported in the last years. Recent systematic reviews

of the literature have demonstrated that sinus floor aug-
mentation procedure is well documented with an overall

] ) ) — , implant survival rate well beyond 90%.'”
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portion. The use of autogenous bone, however, may
imply a certain degree of discomfort for the patient
because of the need for a harvesting site. In order to
reduce the patient’s morbidity, autogenous bone graft
can be replaced, completely or partially, by a variety of
bone substitutes with a highly predictable graft and
implant survival rate."** Bone substitutes however
generally possess only osteoconductive property. This
implies that cells, and soluble growth and differentiation
factors from the surrounding host bone tissue must be
recruited and directed toward the graft site, in order to
achieve new bone formation. In this case, the surgical
procedure itself represents the main stimulus for acti-
vating the healing process leading to graft integration
and maturation.

Growth factors have been shown to modulate the
wound healing response in both hard and soft
tissues."''* During the past years, many studies dem-
onstrated that specific growth factors (such as platelet-
derived growth factor [PDGF], transforming growth
factor-f1 [TGF-B1], epidermal growth factor [EGF],
vascular endothelial growth factor [VEGF], insulin-like
growth factor-I [IGF-I], basic fibroblast growth factor
[bFGF], [HGF])
promote bone regeneration of oral and maxillofacial

hepatocyte growth factor may
bone defects."*"7 Because most of these factors are
released by platelets, locally delivered platelet concen-
trates are supposed to increase proliferation of
osteoprogenitor cells, to stimulate osteoblast activity
and to enhance angiogenesis, all of which are funda-
mental to graft survival.'*™*

In the recent years, several clinical studies of differ-
ent evidence level, follow-up time, and sample size have
been performed to evaluate the effect of platelet concen-
trates in the sinus augmentation procedure, reporting
contrasting results.'*™*® Furthermore, different tech-
niques have been adopted to obtain platelet concen-
trates. Taken together, the results of these studies can be
confounding for the practitioner as also suggested by
some reviews published in the last years.* ™

The main aim of the present systematic review was
to determine if the use of autogenous platelet-derived
growth factors may affect the survival rate of implants
placed in the grafted maxillary sinus. A secondary aim
was to determine if a correlation between graft quality
(based on histomorphometric data) and clinical
outcome (based on implant survival) could be

established.

MATERIALS AND METHODS

Literature Search

A search was performed on electronic databases
(MEDLINE, EMBASE, Cochrane Central Register of
Controlled Trials), using the following search terms,
alone and in combination by means of Boolean opera-
tors: “platelet-rich plasma” (PRP), “platelet concentrate,”

» <«

“platelet growth factors,” “autologous platelet concen-
trate,” “plasma rich growth factors,” “platelet-rich fibrin”
(PRF), “PRP“PRGE” “PRE “macxillary sinus lift,” “max-

» «

illary sinus augmentation,” “maxillary sinus floor eleva-

»

tion,” “maxillary sinus graft,” and “dental implants.” The
search was limited to controlled trials involving human
subjects. No language or time restrictions were applied.
The last electronic search was performed on April 30,
2010.

A further hand search was carried out on the major
international journals in the field of implant dentistry,
and of oral and maxillofacial surgery (British Dental
Journal, British Journal of Oral and Maxillofacial Surgery,
Clinical Implant Dentistry and Related Research, Clinical
Oral Implants Research, Implant Dentistry, International
Journal of Oral and Maxillofacial Implants, International
Journal of Oral and Maxillofacial Surgery, International
Journal of Periodontics and Restorative Dentistry, Journal
of Clinical Periodontology, Journal of Oral and Maxillo-
facial Surgery, Journal of Periodontology, and Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology,
and Endodontology).

The reference list of the review articles was also
checked for possible additional studies. Finally, the
authors of the identified studies and the implant manu-
facturing companies producing devices for concentrat-
ing platelets were contacted in order to identify ongoing
or unpublished studies pertinent to this review.

Inclusion and Exclusion Criteria

All randomized clinical trials (RCTs) and controlled
clinical trials (CCTs) assessing the efficacy of platelet
concentrates on sinus augmentation procedures were
included. Other types of study design, like case series,
single case reports, technical studies, animal studies, and
reviews were excluded. No limitation was placed regard-
ing the number of patients treated.

Studies were selected according to the following
inclusion criteria: (1) a test group using platelet concen-
trates was compared with a control group non-utilizing



platelet concentrates; (2) treatment outcomes (implant
survival or histomorphometric results) were clearly
reported or provided by the authors; and (3) when
reporting implant survival, the mean follow-up was no
less than 6 months after placement.

Data Extraction

The titles and abstracts of the retrieved articles were
screened by two reviewers (M.D.F., M.B.), and publica-
tions meeting the inclusion criteria were identified.
When the title and abstract of an article did not provide
sufficient information to make a decision, the full text
was obtained and examined. Publications that did not
meet the inclusion criteria were excluded. In case of
disagreement between examiners, a third reviewer was
consulted (S.T.), and a decision was made by collegial
discussion.

The characteristics of the included studies were
examined by the reviewers, and the articles were sorted
into two groups:

1. studies reporting the survival of implants placed in
grafted maxillary sinus; and

2. studies reporting results of histologic and histomor-
phometric analysis.

For each study, the method of platelet concentrate
preparation (with regard to commercial system, antico-
agulant and activator used, and the number, speed, and
duration of centrifugations) was recorded.

RESULTS

The search provided 28 articles, of which 17 reported on
comparative studies investigating the effect of platelet
concentrates in maxillary sinus augmentation pro-
cedures.?*?>72729735373840 Three articles were excluded
after review of the full text.**** The study by Steig-
mann and Garg®” was excluded because of inadequate
reporting, the Lindeboom and colleagues study™ was
excluded because the only outcome provided was the
capillary density of the oral mucosa, while in the study
by Lee and colleagues,” the platelet concentrate was
used in all study groups. Fourteen articles reporting
on 12 studies fulfilled all inclusion criteria and were
included in the present analysis (Table 1). Ten studies
were RCT, and two were CCT; most of them had a split-
mouth design. The study by Torres and colleagues*’ had
a hybrid split-mouth parallel study design, in which 87
patients were followed clinically and radiographically up
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to 2 years, and five patients with symmetrical severely
resorbed maxilla underwent bone biopsy 6 months after
sinus grafting, for histologic and histomorphometric
analysis. The included articles were published in a
period ranging from 2002 to 2010. Overall, 445 sinus
floor elevation procedures were performed on 269
patients. Residual ridge height before surgery varied
between 1 and 7 mm. A lateral approach to the sinus was
used in all cases. Various materials were used for grafting
the sinus: freeze-dried bone allograft, B-tricalcium
phosphate, anorganic bovine bone (Bio-Oss®, Geistlich
Sohne AG, Wolhusen, Switzerland), and autogenous
bone from the iliac crest or the mandibular ascending
ramus. A membrane was used to cover the graft in six

20,23,27,32,37,

studies. * In three studies, reported in five

2426313433 a1 additional ridge augmentation pro-

articles,
cedure was performed.

The articles provided a broad range of variable out-
comes to assess the regenerative potential of platelet
concentrates and its possible benefits to the treatment:
radiographic bone density, bone level around implants,
implant survival rates, and various types of histomor-

phometric measures.

Effect of Platelet Concentrates on
Implant Survival

Seven articles reported sinus augmentation in combi-
nation with dental implant placement (Table 2).
Overall, 862 implants were placed in 191 patients.
Some studies did not report the exact number of
implants for each treatment group.’**>”® Healing time
of graft before implant placement varied from 3 to 6
months. The mean follow-up for the analysis of
implant survival ranged from 6 months after place-
ment” to 60 months of function.”” Nineteen implants
(8 test and 11 control implants) failed in 15 patients,
yielding an overall implant survival of 98.26%. Seven-
teen implants failed during the healing phase, while
two implants (one test and one control*’) were lost
during the first year of prosthetic loading. No signifi-
cant difference was reported by the single studies
between test and control groups regarding implant sur-
vival. A formal meta-analysis could not be performed
because of the high level of heterogeneity among
the studies for experimental design, clinical pro-
tocol, patients’ selection criteria, graft material, and
follow-up duration.



Clinical Implant Dentistry and Related Research, Volume 15, Number 2, 2013

208

-aeydsoyd wnoestn-¢g = g L-¢ apnow ryds = ws ‘sisd[eue £ouanbaiy sduBUOSIT = WY {[ELI) [BIIUID paziwopuel = ]y ewseld
o1-1a73e[d = I s10308 Imord ur your ewse[d = JOYJ ULIqY yo1I-1ople[d = NYJ Drenusouod 19pie[d = DJ 9eISo[[e auoq paLIp-9zad1) = Vg eI [EdIUI) PI[[ONU0d = D)) QUoq snouddoine = Hgqy

stsATeue orowoydIowo)sTH (uriqy snoSojoine) sag sSQ-01g IOUd 01 S (ws) 109 ,:(0107) sanSeafjoo pue enyruy
stsATeue ooy dIowo)sTH ON $SQ-o1g IOUd 01 S (ws) 109
[eataans juepduy ON $SQ-01g IONd P91 /8 104 0-(6007) $aN3e3[[0d puB SA1IQ],

stsATeue ornawoydiowolsty
‘[eAraIns juerdur

“fysuap suoq srydesgorpey (en8 2130701q) sk o4qv ddd 9¢ 81 (ws) 1OY 4:(6007) senSea[[od> pue efanog
(syuaned pe)
stsATeue srawoydIowo)siy

‘[eatarns juejdu

“hysuap suoq srydersorpey ON ogqv dad L8 €5 (wWs) IOV ¢4(800¢) sonBea[od pue jeeydg
[oAd] duoq
[eurdrewr ‘reAraIns juejduwr
‘stsA[eue JLaWOYdIOW0)STE] (31qeqI0sa1) Sax oqy Ad 9 ¥ (ws) 109 (8007) sangeafjoo pue maury
sisATeue ornawoydiowolsty
arsusp auoq drydersorpey ON Ogv ddd 43 91 (ws) 1O¥ 62(£007) sangea[[od pue o[osuo))
(9007)
stsATeue orouwoydIowo)sT (utaqy snoSojoine) saf vaad Tad 6 6 100 sangea[[od> pue unon[noyD)

(syuaned 171)
stsATeue drnowoydIouroisry
vy Sursn Ayiqess juepduur

[PA9] 2u0q TeuTdIRTT 1692(£00T

9)e1 [eAraIns juerduy ON oqv dIad 8¢ 61 (ws) 10D ‘6007) sandeaq[od pue 1oy,
[earaIns juedur ‘sisA[eue
srewoydrourolsiy

“hyrsuap suoq srydesdorpey ON ogqv ddad 0T S (ws) 1D 4,(S007) sonSea[[od> pue 1eqa0y3ey

sisA[eue o1awoydIowo)STE] (Aruo dnoid [onuod) sax vaad dad 0z 01 (ws) IOY (S007) sproukay pue stjossey

sisdfeue srnawoydrowolsty ON dOl1-g ddd 9 59 RFO):! «(€007) san3ea[[od> pue Suenyip

(suo uI 9[qeqIOSAIUOU
sisA[eue oIoWOYdIOWO)SI] — pUe SISED OM] UT J[qeqIOSI) SIE ssO-o1g ddd 9 I (ws) I1OY 02(2007) senSeaioo pue wmnoij
2Jnses|\ SwodINO sueIqUISIA| |euslel 1edn  Aiobsre) Dd  sesnuls N siusied ,N - 9dA) Apnis JeSA uonedl|gnd Joyiny

S21Npad0.id uonelusawhny SNUIS UO S31eJIUDUO)) 19]3)ke|d 4o Adediyy3 ay) buissassy saipnis | 319VL




209

Platelet Concentrates for Maxillary Sinus Augmentation

dnoid ajenuaduod

1o1e1d = 159) oanpadoid Furyerd o) snosue)nuurs Juswrade[d juerdwr = wis (parrodar Jou = YN ‘dn-mofjoj = N Lapadoid Funjerd o) 10adsax ym pakefap Juswaderd juerdur = [op Duoq snousdoine = Hgy
‘s1oyne 3y} £q papraoid uoneuwiojur ‘eyep paysiqndun,

uawaoe(d juepdwi aouts iy,
"aN[BA UBIIAL,

0 =x5°0€ £00°00T  :00°00T  ;00°001 +(11/11) 2T [°P SsO-o1d 1:(010T) songeay[o> pue emyruy
Surpeoy jo 1eak
181 Sunmp ([onuod) 1 + (3531)
1 pue Surpeoy onayjsoxd
21032q ([01U0D) F + (3593) T ¥T 0796 0986  0S'/6 (6TT/€ST) 8T [op/wIs ssQ-o1g or(6007) SINSEI[[0> pue SALIOL,
0 A 00001  00°00T  00°00T (IN) 11T PP oqv 4¢(6007) san3ea[[00 pue e3a339g
Surpeoy a10joq
syuepdwr [o1UOd § pue 153} G 9 AN AN €696 (AIN) ¥z °p oqvy «(8007) san3eayod pue Jeeydg
0 09 00°00T 00001  00°00T (dN) 0z PP ogv +¢(8007) sangea[[0d pue MWy
Surpeoy
onaysoxd 210J3q (Joxu0d) 7 81 LE'L6 000001  89'86 (9£/92) TST °p ogv 52(6007) sanSea[od> pue 10y,
Surpeoy onjoyisoxd a10joq (3s31) T 00T 00°00T  €£°€6 £9°96 (ST/ST) 0€ °p oqv +2(5007) sanJea[od pue reqaoySey
(3anj1e4 Jo swiy) saunjieq N (SYIUON) N4 |0aU0D  1S9L |[e10l  (josauodAasal) syuejdw (101 N [Sp/WIS  [elS1e|A 1jedD JeSA uonedl|gnd Joyiny

(%) 1eninins yuejdwi

juswade|d jJuejdw] [e3usg YM uoneuiquo) ul uopeyuawbny snuis buioday saipms z I19VL




210  Clinical Implant Dentistry and Related Research, Volume 15, Number 2, 2013

Effect of Platelet Concentrates on
Histomorphometric Parameters

Twelve articles reported histologic and histomorpho-
metric analysis (Table 3). Overall, 274 sinuses were
analyzed (138 test and 136 controls). Bone biopsies
for histologic and histomorphometric analysis were
obtained from 3 to 12 months after grafting procedure.
In three studies,®’*? the biopsy included a mini-
implant. In the study by Aimetti and colleagues,’” the
mini-implants were placed 6 months after grafting and
retrieved 6 months later. Different histomorphometric
parameters were evaluated in different studies. Param-
eters were defined as the amount of bone in relation to
the amount of tissue in the sample (bone area/tissue
area, %). Three articles evaluated the total bone area,
while five articles assessed the percentages of newly
formed bone and of old bone (when the grafting mate-
rial used was autogenous bone), or residual graft mate-
rial (in case of bone substitutes). Torres and colleagues
also evaluated the amount of connective tissue. One
study”’” reported vital and non-vital bone percentages.
Aimetti and colleagues™ evaluated the bone-implant
contact (BIC) in all patients, while Froum and col-
leagues provided BIC for one patient (two test implants
and one control implant placed at the time of grafting).

Six studies claimed a positive effect of platelet
concentrates on bone regeneration assessed through
histomorphometric analysis. However, two of these
articles®”! found significant differences between test and
control groups only for biopsies taken at the shortest
healing times. Anitua and colleagues” reported the
highest difference between test (plasma rich in growth
factors [PRGF] + Bio-Oss) and control (Bio-Oss alone)
biopsies, showing about 300% more new bone formation
in the cases in which PRGF had been used. This result was
based on biopsies from two patients only. They also
reported that platelet concentrates reduced tissue inflam-
mation after surgery and promoted the vascularization of
bone tissue. Six studies found no significant difference
between the test and control group. However, better han-
dling of particulate grafts, reduction of graft healing
time, and reduction of the amount of autogenous bone
used to fill the sinus cavity were often reported.

Platelet Concentrate Preparation

Most of platelet concentrates used in the included
articles were referred to as PRP, the same name as the

original transfusion platelet concentrate.'® One study”
used Choukroun and colleagues’ PRE, while two stud-
ies’”* used Anitua and colleagues’ PRGF® (BTI Biotech-
nology Institute, Alava, Vitoria, Spain).

Several techniques for platelet concentrate prepara-
tion were used, as shown in Table 4. Automated systems
(e.g., cytopheresis, Sequestra 1000® [Medtronic, Minne-
apolis, MN, USA], PCCS® [3i/Implant Innovations,
Palm Beach Gardens, FL, USA], and SmartPreP®
[Harvest Technologies Corporation, Plymouth, MA,
USA]) as well as manual protocols (e.g., Curasan®
[Curasan, Kleinostheim, Germany] and PRGF) were
employed, either performing one-step or two-step cen-
trifugation procedures. Duration and speed of centrifu-
gations varied, according to the instructions of each
device’s manufacturer.

Various anticoagulants (citrate dextrose, citrate
phosphate dextrose, and sodium citrate) were used to
collect blood before centrifugation. Bovine thrombin,
autologous thrombin, or calcium chloride was used to
trigger platelet activation and fibrin polymerization.
PRF preparation did not require anticoagulants or
activators.”

The final volume of usable platelet concentrate
(depending on the initial blood harvest, which varied
from 60 to 450 mL) differed among articles. In most
studies, platelet concentrations ranged from 2.6 to 11.5
times the value of peripheral blood. In one study, the
authors declared that they used a platelet concentration
over 60 times higher than the baseline concentration in
peripheral blood.”

DISCUSSION

Very few clinically controlled studies have been found
concerning the effect of platelet concentrates in the
sinus augmentation procedure. The results of the
present literature analysis demonstrate a substantial
heterogeneity among different studies regarding study
design, surgical technique, graft material, outcome
assessment variables, histological and histomorphomet-
ric outcomes, healing time for biopsies, healing time for
implant placement, follow-up duration, and type and
method of preparation of the platelet concentrate.

Furthermore, in three studies,”****"**% the patients
underwent an additional ridge augmentation procedure
(buccal onlays). It is difficult to interpret the results of
these studies because the effect of the additional graft on
the final outcome cannot be quantified.
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The sinus lift procedure has evolved considerably
over time, and the implant survival rate has achieved
excellent results, as testified by the most recent system-
atic reviews, reporting overall values well higher than
90%."** The overall implant survival resulting from the
present review is in line with the results of the recent
literature. It could be speculated that the absence of
difference between test and control groups regarding
implant survival could be because of the extremely low
number of failures recorded, which could as well be due
to confounding factors other than the use of platelet
concentrates. For example, in the study by Raghoebar
and colleagues,** implants with machined surface were
used, which are known to be associated with low sur-
vival rates.">* In the study by Torres and colleagues, five
out of the seven failures reported occurred in patients
with smoking habits.*” In the same study, six of the
failures occurred in patients that underwent a two-stage
procedure, meaning that their residual bone height at
the time of grafting surgery was lower than 4 mm. It has
been shown that the lack of initial bone support can be
detrimental to implant survival.”** In the Torres and
colleagues study, of the six failures recorded in the two-
stage group, only one occurred in a patient of the group
using platelet concentrates, suggesting that in critical
clinical conditions, the addition of growth factors could
be beneficial. In the study by Schaaf and colleagues,” a
single patient of the PRP group lost three implants
before loading. Unfortunately, not much detail was
provided in this study regarding the causes related
to implant failure. Furthermore, in three studies, no
implant failure was recorded independent of the use of
the platelet concentrate.’>*”*

In summary, regarding clinical outcomes in
terms of implant survival, no evident benefit of the
use of platelet concentrates can be evinced from these
studies.

The analysis of histomorphometric data suggested a
possible advantage of using platelet-derived growth
factors. Such benefit however is limited to the early
phases (first 3—6 months) of graft maturation. The posi-
tive effect of growth factors on the graft maturation
process could be particularly relevant when they are
associated to osteoconductive scaffolds with a slow
healing dynamics like anorganic bovine bone, as sug-
gested by the studies of Torres and colleagues* and
Anitua and colleagues.”” In these cases, the use of
platelet-derived growth factors could allow a significant
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reduction of the total treatment time. In the study by
Anitua and colleagues,” radiographic evaluation of
bone density using the Hounsfield scale also revealed
significantly higher values for cases in which PRGF was
used as compared with those grafted with anorganic
bovine bone alone.

Because of the heterogeneity in data reporting, no
aggregation of histomorphometric results from differ-
ent studies was attempted.

Because of the small amount of implant failures
recorded and to the heterogeneity of study protocols,
histomorphometric data reporting, and follow-up dura-
tion among studies, no relation could be established
between the graft quality and the clinical outcome. In
other words, no consistent data are available to make
clear if the possible advantage of platelet concentrate in
enhancing the early phases of graft healing is also
reflected in a better treatment outcome in the medium-
long term.

In theory, the use of particulate grafts combined
with an autogenous blood derivative rich in growth
factors should represent an effective mixture for sinus
augmentation procedure. In fact, according to previous
systematic reviews, the former is associated with the
highest implant survival rates, independent of the graft
material."** The additional regenerative potential pro-
vided by platelet-derived growth factors should enhance
the early healing phase, allowing to reduce the time
elapsing between grafting and implant placement and
loading. Furthermore, aside from any effect that platelet
concentrates might have on wound healing, because of
their mechanical features, the handling properties of the
particulate graft material can be dramatically improved
by the addition of the activated platelet concen-

20.27,37,38,49,50 The resultant fibrin formation allows a

trate.
consolidation and a much better shaping of the graft
that can be easily molded into the desired position.*
There is not the need for compaction of the graft,
leaving room between granules for angiogenesis. The
graft enriched with growth factors could have a stimu-
lating effect on the schneiderian membrane as well,
which was recently shown to possess regenerative prop-
erties because of the presence of osteoprogenitor cells.”*
After activation, the platelet concentrates can also be
easily flattened and successfully used, mixed or not
with the graft material, as a covering membrane rich in
growth factors, acting as a substitute of conventional
resorbable collagen membrane.””?”*%4*% In addition to
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regenerative and mechanical properties, other possible
benefits of the platelet-derived growth factors have been
reported for the early postoperative phase, such as
reduction of bleeding, edema, scarring, pain levels, and
other unwanted side effects.'>*"”” Unfortunately, these
effects have not been evaluated quantitatively to date.
Lindeboom and colleagues™ confirmed the favorable
effects of PRP on the soft tissues, reporting a significant
acceleration of wound healing in PRP-treated mucosal
wounds. In that study, in patients undergoing a bilateral
sinus floor augmentation, platelet-derived growth
factors showed a strong stimulating effect on the
microvascular capillary density of the oral mucosa, par-
ticularly in the early days post-surgery.”

The main drawbacks of the present review, as also
underlined by previous literature analyses,* ™ include:
lack of standardization of study design, relatively low
sample size of the single studies, and, above all, the lack
of a consistent single outcome variable for evaluating
the efficacy of platelet concentrates in sinus augmenta-
tion studies. Some studies suggest some beneficial
effects, but the result is often statistically insignificant
or borderline in its significance. There is not a definite
trend. Although the angiogenic and rapid tissue regen-
erative potential of platelet-derived growth factors has
been previously demonstrated in other medical fields
like trauma surgery and transplantation,” the same
benefits are not as evident in the field of implant den-
tistry. One might speculate that the contact area avail-
able for regeneration at the graft site during sinus
augmentation procedures is limited and might mask
the true effect of PRP by restricting cellular infiltration,
as compared with an area of a larger trauma site. Thus,
there is the need for targeted RCTs to further evaluate
the benefits of platelet-derived growth factors in sinus
augmentation procedures. Such trials should not be
restricted to the assessment of faster hard and soft
tissue healing, but should also quantitatively evaluate
the possible benefits for the patient in terms of satis-
faction and reduced discomfort in the postoperative
phase, which can be related to the quality of life. In
addition, there is a need for a standardized protocol to
extract and prepare platelet concentrates that yields a
specific platelet concentration, possibly identifying a
threshold concentration to be used safely and with
certain benefits, as this may affect the success rate of all
procedures involving platelet concentrates. All these
factors may have a direct influence on the clinical

choice for using or not the platelet concentrates in the
treatment, as it all depends on the evidence-based
balance among safety, efficacy, and patient’s acceptance,
as well as on the added cost of preparation.
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