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a  b  s  t  r  a  c  t

INTRODUCTION:  Some  studies  have  demonstrated  that  platelet  rich  fibrin  (PRF)  is  a  healing  biomaterial
with  a great  potential  for bone  and  soft  tissue  regeneration,  without  any  inflammatory  reactions  and
may be  used  alone  or in  combination  with  bone  grafts,  promoting  hemostasis,  bone  growth,  and  matu-
ration.  PRF  appears  as a natural  and  satisfactory  aid in bone  regenerative  surgery  in elderly  patients  with
favorable  results  and  low  risks.
AIM:  This  study  wants  to demonstrate  how  PRF  in  association  with  a new  split  crest  augmentation
technique can  be  a great  aid in  implant  rehabilitation,  especially  in the  elderly  patients,  when  bone
regeneration  is  required.
MATERIALS  AND  METHODS:  Ten  patients  were treated  in this  study,  five  following  the  flapless  split  crest
new  procedure  and  other  five  patients  following  traditional  procedure  without  split  crest  as  control.  Five
patients  with  an  average  age between  50  and  60  years  were  selected  to be  operated  with  a split  crest
flapless  modified  technique  in  order  to optimize  the  regenerative  conditions  with  a  bone  augmentation
and  implant  insertion  in  one  single  stage  procedure.  For  all the patients  autologous  PRF has  been  used
to  fill  the  split  crest  gap  or simply  as  regenerative  material.  Orthopantomography,  intraoral  radiography
and  CT  DentaScan/CT  Cone  beam  were  performed  for every  patient  before  the  treatment  and  at  follow-up
time  exeption  made  for CT.
RESULTS:  All  cases  were  successful,  there  were  no problems  at surgery  time,  at  post-operative  and  at
osteointegration  periods.  All implants  achieved  osteointegration.  These  results  were  obtained  by  accu-
rately  managing  immediate  and late  post  operative  period  in  all of  the  operated  cases.  Mean  difference
for height  bone  loss between  the  two  groups  of  patients  was  2.4  mm at T1  and  2.2  mm  at T3.
DISCUSSION:  The  rationale  of  this  split  crest  flapless  modified  technique  is  to obtain  a proper  buccal
cortex  expansion  preserving  its  vascular  supply  avoiding  periosteal  elevation  for  better  cortical  bone
nourishing.  Moreover,  advantages  are  reported  related  to  the  use  of PRF.  The  effectiveness  of  PRF  is shown
in  promoting  the healing  of  surgical  wounds,  it has,  in fact,  platelet  growth  factors  that  can  improve  the
vascularisation  of the  surgical  site,  promoting  neoangiogenesis.  Furthermore,  by simply  changing  the
settings  of the centrifuge,  it is  possible  to obtain  a normal  gelling  if it has  to be  used  as  regenerative  and
stimulating  material,  or more  consistent  substance  to be used  as  a filler  in  the split  crest  gap.

brought to you btadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publish
CONCLUSIONS:  The  main  advantages  in using  the  platelet-rich  fibrin  are  healing  and  bone  regenerative
properties  in  combination  with  its complete  resorption  after  surgery,  thus  avoiding  a  second  surgery
time,  important  factor  in the  elderly  patients.  Currently,  it is  a minimally  invasive  technique  with  low
risks  and  satisfactory  clinical  results  such  preventing  complications  or  implant  failure  particularly  in
elderly patients  for age  related  conditions.
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Fig. 2. Ortopantomography of other patient selected for split crest flapless, there
was the fracture of tooth in region 1.1.
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. Introduction

Platelets’ regenerative potential was reported in the 70’s [1],
hen it was observed that they contain growth factors that are

esponsible for increase collagen production, cell mitosis, blood
essels growth, recruitment of other cells that migrate to the site
f injury, and cell differentiation induction, among others [2].

Nowadays in oral surgery there are two kind of platelet con-
entrates for in vivo tissue engineering applications: platelet-rich
lasma (PRP) and platelet-rich fibrin (PRF). Platelet concentrates
re a concentrated suspension of growth factors found in platelets,
hich act as bioactive surgical additives that are applied locally to

nduce wound healing [3].
PRF was first used specifically in oral surgery by Dohan et al. [4]

nd is currently considered as a new generation of platelet concen-
rate. It consists of a matrix of autologous fibrin [5] and has several
dvantages over PRP, including easier preparation and not requir-
ng chemical manipulation of the blood, which makes it strictly an
utologous preparation [6]. For these considerations, in our study
e preferred to use PRF procedure instead of PRP.

PRF consists of an autologous leukocyte-platelet-rich fib-
in matrix [7] composed of a tetra molecular structure, with
ytokines, platelets, and stem cells within it [5,8], which acts
s a biodegradable scaffold [9] that favors the development of
icrovascularization and is able to guide epithelial cell migration

o its surface [5,10].
Some studies [11,12] have demonstrated that PRF is a healing

iomaterial with a great potential for bone and soft tissue regener-
tion, without inflammatory reactions and may  be used alone or in
ombination with bone grafts, promoting hemostasis, bone growth,
nd maturation.

This autologous matrix demonstrated in the in vitro studies a
reat potential to increase cell attachment [13] and a stimulation
o proliferate and differentiate osteoblasts [14].

In surgical procedures, PRF could serve as a resorbable mem-
rane for guided bone regeneration (GBR) [15], preventing the
igration of non-desirable cells into bone defect and providing a

pace that allows the immigration of osteogenic and angiogenic

ells permitting the underlying blood clot to mineralize [16];
oreover, a normal PRF membrane has a rapid degradability (1–2
eeks) [17].

ig. 1. Ortopantomography and CT Dentascan of one of patients selected for split
rest flapless, a moderate resorbed edentulous ridge is shown.
Fig. 3. Ortopantomography after implant insertion. At time of insertion, a resorbed
edentulous ridge was  shown in region 1.1.

PRF membrane helps in wound healing, protecting the surgical
site [18,19] promoting soft tissue repair; when mixed with bone
graft, it may  act as a “biological connector”, which attracts stem
cell, favors the migration of osteoprogenitor cells to the center of
the graft, and provides a neo-angiogenesis [19].

In addition, PRF may  act as a biologic adhesive to hold the parti-
cles together, facilitating the manipulation of the bone grafts [20].

In this study, all of the five patients of the first group (test) has
been submitted to a new split crest flapless modified technique
with the use of PRF. Platelet rich fibrin can be used both as a regen-
erative and stimulator material, both as a filler in bone defects; it
depends on type of protocol preparation used. In this technique
bone regeneration is similar to osteodistraction creating a regen-
erative chamber with bone walls covered by native periosteum
not cut or elevated during osteotomies preserving full ability of
feeding of the underlying bone and comparable to reconstructive
procedures for treating periodontal intraosseous defects.

In this study, we want to demonstrate how PRF can be a great aid
in implant rehabilitation, especially in the elderly patients, when
bone regeneration is required.

2. Materials and methods

Ten patients with an age between 50 and 60 years were referred
to the Medical Department of the University of Salerno for eval-
uation of a moderately reabsorbed edentulous ridge secondary
to previous extraction. Five patients were treated with the split
crest flapless new technique for implant insertion, while five other
patients were treated with traditional technique with smaller
implants to overcome alveolar crest thinness. The treatment plan
included rehabilitation with an implant-supported restoration
(Figs. 1–3). The patient’s past medical and social history were non-
contributory, and they had good oral hygiene. All the patients had
no controindications to implant placement.
The surgeries were not performed in patients with systemic or
psychological disorders that contraindicate oral surgery.
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Table  1
Selected elderly patients (split crest flapless technique) with implants distribution, type of PRF used, bone height loss at T0(pre-operative time), T1(immediate post-operative
time),  T2(3 months after surgery), T3(6 months after surgery).

Age Implants placed Implant length, mm Torque,N.cm PRF type Bone height loss (T0,T1,T2,T3), mm

Patient 1 53 1 11 35 More consistent T0:0; T1:0; T2:0; T3:1
Patient 2 59 4 ≥ 8; ≤ 13 40 Normal gel T0:0; T1:0; T2:0; T3:1
Patient 3 60 2 11 35 More consistent T0:0; T1:0; T2:1; T3:2
Patient  4 57 1 8.5 35 More consistent T0:0; T1:0; T2:0; T3:1
Patient 5 55 2 ≥ 8; ≤ 11 40 Normal gel T0:0; T1:0; T2:0; T3:1

Table 2
Control patients with traditional technique with implants distribution, bone height loss at T0(pre-operative time), T1(immediate post-operative time), T2(3 months after
surgery), T3(6 months after surgery).

Age Implants placed Implant length, mm Torque,N.cm Bone height loss (T0,T1,T2,T3), mm

Patient 1 57 2 11 40 T0:0; T1:2; T2:3; T3:3
Patient  2 60 1 8 35 T0:0; T1:3; T2:4; T3:4

13 35 T0:0; T1:2; T2:2; T3:3
40 T0:0; T1:3; T2:3; T3:4

11 35 T0:0; T1:2; T2:3; T3:3
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Fig. 4. Split crest flapless technique. After implant insertion, membranes of PRF
Patient  3 52 4 ≥11; ≤
Patient  4 55 2 11 

Patient  5 57 2 ≥ 8; ≤ 

.1. Surgical procedure

After administration of a local anesthesia, a palatally (maxilla) or
ingually (mandibular) shifted incision was made to gain access to
nderlying bone ridge: periosteum elevation was performed only
n the alveolar ridge up to the vestibular cortical wall. Split crest
as performed making a thin milling, and then combining sharping

steotomy and than smooth osteotomes insertion for expansion. It
ontinues with rotating drills of the implant kits in the basal bone
reserving an adequate bone thickness for buccal and medial bone
alls by splitted walls divarication during drilling up to 2.8 mm

urs. To preserve cortical walls integrity further implant site prepa-
ation up to 3.5 mm.  diameter was carried out by round osteotomes
Sommers) or ball burs. With this method there is a preservation
f the vascular supply of the vestibular cortical wall living the
eriostium attached on the vestibular side, without any vestibu-

ar, mesial and distal osteotomies also achieving primary implant
tability.

Particularly to obtain an optimal implant insertion, a two levels
f implant site preparation was performed: 1) split crest flapless
echnique for the alveolar and small amount of basal bone and 2)
dditional and traditional drilling preparation by implant kit at the
asal bone level (usually showing sufficient thickness).

In this way simultaneously were obtained optimal implant
tability, adequate alveolar expansion, bone height-stability over
ime for adequate cortical walls thickness and optimal nourish-

ent of the splitted vestibular walls by native periosteum with
ttached gingiva covering. Expansion with smooth chisel contin-
ed until appropriate site preparation for the selected implant was
btained, before performing the step two preparation with tradi-
ional implant kit drilling. Final expansion was maintained by the
mplants itself. The implants were positioned at the same time of
urgery, bone level implants were preferred for the procedure.

The Vicryl polyglactin (91, 3/0) absorbable suture was used to
lose the flap.

To obtain a primary closure of the flap, essential for a proper
ealing of the osteotomy site, partial releasing incisions technique
y scalpel at the mid-crest fibromucosa was performed for flap
longation. This aspect is particularly important because of the
mpossibility to apply a traditional membrane on the split crest
steotomy because of the flapless technique. In this way all the

one lack at the osteotomy site will be covered by fibromucosa
fter PRF apply at osteotomy rim for best healing.

For all of the five patients of the first group autologous platelet
ich fibrin (PRF) has been used to fill the osteotomy gap or
were used to assure a better soft tissue healing, making the wound healing faster.
The  PRF was  used in a regenerative chamber of native bone fed by periosteum to
test  the osteoinductive and osteoconductive power.

simply as regenerative material. It depends on type of protocol
preparation used. PRF protocol requires only centrifuged blood
without any addition of anticoagulant and bovine thrombin. Then,
a blood sample is taken without anticoagulant in 10-mL tubes in
a glass or glass-coated plastic tube, then immediately centrifuged
at 2700 rpm for 12 min. This protocol was  used in 2 of 5 cases, in
the other 3 cases, the protocol was  changed (3000 rpm for 13 min)
to obtain a more consistent substance to use as a filler in the split
crest gap (Fig. 4).

The five other patients treated with the traditional technique as
control group were selected with a thin alveolar crest in order to
allow smaller implant insertion without bone augmentation at a
deeper bone position.

Orthopantomography, intraoral radiographs and CT DentaS-
can/CT Cone beam were performed before surgery for each patient
in order to have a preliminary radiological investigation and to

give a general overview of the jaw bone and relevant anatomic
landmarks in a bidimensional and tridimensional reconstructed
planes. Intraoral and face photographs were taken for aesthetic and
functional evaluation of the patients status. For all the patients a
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eta-lactam antibiotic (Amoxicillin) was given orally 2gr. one hour
efore the surgery. The post-operative therapy required good oral
ygiene, rinsing with mouthwash containing 0.2% chlorhexidine
olution twice a day and an evening application of the same prod-
ct in gel form, as well as the administration of a non-steroidal
nti-inflammatory aid (Ketoprofen 80 mg)  for three consecutive
ays.

Follow up was carried out postoperatively at 30 days (clinical),
 months and 6 months (ortopantomography and intraoral X-ray).

This study was performed following the principles of the Dec-
aration of Helsinki regarding research on humans; signature of a

ritten informed consent form from all patients was  requested.
ritten informed consent was obtained from the patients for pub-

ication of this case report and accompanying images. A copy of the
ritten consent is available for review by the Editor-in-Chief of this

ournal on request

. Results

All cases ended well, there were no problems at surgery time,
ost-operative and in the period of osteointegration. All implants
chieved osteointegration. In all implants a good degree of primary
tability was achieved at the surgery time.

All patients underwent an uneventful implant surgery. All
mplants were placed according to the manufacturer’s instructions
nd achieving primary stability (≥35 Ncm). No intraoperative sur-
ical complications were recorded.

Although postoperative complications were generally modest.
he clinical healing was optimal in the short term, no dehiscence
as reported.

These results were obtained by accurately managing immediate
nd late post operative period in all of the operated cases.

Particular attention was paid to oral hygiene, and to inappro-
riate early clinical loading at immediate and late post operative
ime.

The main characteristics and results achieved of the 10 patients
elonging to the study are presented in Tables 1 and 2.

Comparing results shown in Tables 1 and 2 for height decrease
t T0, T1, T2 and T3 between the new and traditional technique
t is evident less bone height loss for the new split crest flapless
echnique. Bone height was measured from lower border of the

andible and from the nose or sinus floor of the maxillae up to
he alveolar bridge at the pre-operative time and up to the most
oronal level of bone to implant contact at the post-operative time.

At T1 mean height loss was of 0 mm and of 1.2 mm at T3 for group
 (new flapless technique) while for group 2 patients (traditional

mplant insertion technique) mean height bone loss was  2.4 mm at
1 and of 3.4 at T3.

Mean difference for height bone loss between the two groups of
atients was 2.4 mm at T1 and 2.2 mm at T3. In this way bone height

oss was calculated also referring to pre-operative time: heavier
one height loss in control group can be explained considering
eeper implant insertion necessity in thin alveolar crest without
xpansion by smaller implant selection with related worsening of
he final aesthetic result.

. Discussion

Use of PRF in oral and maxillofacial surgery has been implicated
n different procedures such as socket preservation, sinus lift and
one augmentation, root coverage procedures, and healing in donor
ite with good results [6,7].
Some advantages are reported in the literature related to the
se of PRF, such as the following:

its preparation is a simplified and efficient technique, with
entrifugation in a single step, free and openly accessible for all
PEN  ACCESS
rgery Case Reports 28 (2016) 52–56 55

clinicians [21,22]; it is obtained by autologous blood sample [10];
minimized blood manipulation [23]; it does not require the addi-
tion of external thrombin because polymerization is a completely
natural process, without any risk of suffering from an immunolog-
ical reaction [4,23].

It has a natural fibrin framework with growth factors within that
may  keep their activity for a relatively longer period and stimulate
tissue regeneration effectively [13].

It can be used solely or in combination with bone grafts, depend-
ing on the purpose [8,21]; increases the healing rate of the grafted
bone [8,23]; it is an economical and quick option compared with
recombinant growth factors when used in conjunction with bone
grafts [24]

When used as a membrane, it avoids a donor site surgical pro-
cedure and results in a reduction in patient discomfort during the
early wound-healing period [25].

PRF may  present some disadvantages as follows:
the final amount available is low because it is autologous blood

[8]; the success of the PRF protocol depends directly on the han-
dling, mainly, related to blood collection time and its transference
for the centrifuge [4]; need of using a glass-coated tube to achieve
clot polymerization [22]; possible refusal of treatment by the punc-
ture required for blood collection at surgery time [21].

This procedure only needs a minimal experience of clinician for
PRF manipulation [7,21].

With this flapless technique with lingual or palatal mucosa inci-
sion, buccal alveolar cortex are preserved shifting incision and
periosteal elevation on palatal or lingual sides where cortical wall
are thicker and more resistant to reabsorption. Furthermore, this
type of technique reduces the possibility of vestibular bone fen-
estration, avoiding periimplantitis and medicolegal consequences,
especially in elderly patients where surgical problems could hap-
pen more often for the considerable anatomical difficulties [26].
Comparing the two  groups of patients operated for this study, we
can state that with this new technique it is possible to preserve alve-
olar bone height at implant insertion while achieving transversal
alveolar expansion by proper bone regenerative conditions.

In literature, in addition to the split crest, other innovative
and minimally invasive techniques for the expansion of the jaws
are described, that are able to improve the aesthetics of the face
[27–30].

Recent literature suggests it is essential to leave unchanged
the vascularity of the site, as evidenced by Schwartz-Arad [31]. To
allow proper osseointegration with good healing of the surgical
sites and to assure primary closure of the surgical site, releas-
ing incisions by scalpel at the mid  crest collapsed fibromucosa
were performed obtaining sufficient flap elongation for primary
closure and osteotomy site coverage with adherent (firm) fibro-
mucosa.

To promote bone healing at the osteotomy sites PRF (Platelet
Rich Fibrin) can be used. PRF seemed to assure a better soft tissue
healing, making the wound healing faster [8]. Even in case of PRF
membrane exposure, there is no risk of membrane infection or bone
loss, as PRF can assure also a second intention healing of the soft
tissues. Moreover, several clinical works have demonstrated the
effectiveness of PRF in promoting the healing of surgical wounds;
the PRF has, in fact, platelet growth factors that can improve the
vascularisation of the surgical site, promoting neoangiogenesis
[4].

The PRF if used in a regenerative chamber of native bone
fed by periosteum, it may  obtain regeneration, while not having
osteoinductive properties. The osteoconductive power, over the

acceleration healing process already demonstrated in the literature,
has recently been proved in the article of Schwarz-Arad [31].
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. Conclusions

The biggest advantage in using the platelet-rich fibrin is for its
omplete resorption, thus avoiding a second surgical time, abso-
utely a crucial factor in the elderly patients.

Moreover, by simply changing the settings of the centrifuge, it is
ossible to obtain a normal gelling if it is to be used as regenerative
nd stimulating material, or a more consistent substance to use as

 filler in the split crest bone gap.
Currently, it seems to be a minimally invasive technique with

ow risks and satisfactory clinical results such preventing compli-
ations or implant failure particularly in elderly patients for age
elated conditions.

Written informed consent was obtained from the patients for
ublication of this case report and accompanying images. A copy of
he written consents is available for review by the Editor-in-Chief
f this journal on request.
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