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Abstract: How to rehabilitate the buccal gap of immediate implants is a point that confuses dentists. In this study, we aimed to
compare the effect of the plasma rich fibrin(PRF) and deproteinized bovine bone mineral(DBBM) on immediate implants which have
gaps wider than 2 mm in terms of stability and crestal bone change. The total number of volunteers in our study is 15. All participants
have an indication of extraction on tooth which has two adjacent teeth in the maxillar anterior or premolar region and rehabilitated
with immediate implants. All individuals were divided into three groups as DBBM, PRF and Control by envelope method. Stability
measurements was performed separately as mesiodistal(MD) and buccolingual(BP) at 0 and 120th day. CBCTs were taken pre-op and
post-op 9th month. There was no statistically significant difference between the three groups in terms of mesial/distal and horizontal
crest losses, T1-TO MD and BP changes. The use of PRF or DBBM in the buccal gap can contribute to the stability and prevents

vertical and horizontal bone losses.
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1. Introduction

Immediate implant protocol was introduced by Schulte in
1978 to overcome the disadvantages of conventional implant
protocol such as time loss and bone resorption[1]. Since
then, many studies have been conducted on immediate
implants which mention other advantages including
protecting alveolar anatomy[2] psychosocial benefits, and
cost-effectiveness[3].

Nowadays, immediate implant application is widely used.
The buccal gap left after the implant placement is an
important point that confuses clinicians. To increase the
success rate, dentists always seek to fill the gap with a
biomaterial that they think improves and accelerates the bone
healing. The researchers tried various materials and
techniques such as deproteinized bovine bone mineral
(DBBM), demineralized freeze-dried bone allograft
(DFDBA)[4] guided bone regeneration (GBR)[5] platelet-
rich plasma (PRP)[6] and platelet-rich fibrin (PRF)[2].

PRF is a blood product which contains factors that associate
soft and hard tissue healing[7]. There are studies reporting
that the use of PRF in intra-bone defects contributes to a
rapid recovery and improved bone formation [8,9]. But some
long term studies indicates that PRF could not maintain its
superiority to next periods and no significant differences
between PRF+ and PRF- groups in terms of implant stability
or crestal bone dimensional change[2,9].

GBR is a regenerative method based on the placement of a
barrier membrane on the defect site. The function of
membrane is to create a space for migration of guided tissue.
By this way, the formation of the needed tissue could be
observed. The membranes used for this purpose are typically

Histological and clinical studies have reported that gaps with
less than 2 mm. could fill with bone spontaneously without
any extra material or guided bone regeneration (GBR)
procedures[11]. In cases of buccal gap wider than 2 mm, it is
not clear whether using graft/membrane alone or
combination will lead the most satisfactory results [12]. The
limited number of published studies and the comparison of
different dental regions in the same study make it difficult to
form a systematic review or meta-analysis.

The aim of this study is the comparison of DBMM and PRF
with the control group in terms of stability and crestal bone
loss on immediate implants which has buccal gap wider than
2 mm. The null hypothesis of this study was that immediate
implants which augmented with DBMM or PRF, have not
enhanced osteointegration or radiographic outcomes.

2. Methods

This research was designed as a prospective randomized and
parallel group clinical trial and conducted on 15 volunteers.
We have calculated the sample size before the study. But due
to the budget allocated to our study, we could not reach this
number. This study followed the Declaration of Helsinki on
medical protocol and ethics and the regional Ethical Review
Board of Dentistry Faculty of Necmettin Erbakan University
approved the study (Document Number: 2017-01). Patients
who have an extraction indication on only one single rooted
tooth in maxilla anterior and premolar region which have
two periodontally healthy adjacent teeth were selected for
the study. Exclusion criteria were patient with any systemic
disease, dehiscence or fenestration in buccal socket wall
before or after extraction, smoking and buccal gap less than
2 mm after implant placement. All interventions was

classified as resorbable and non-resorbable membranes.  operated at Necmettin Erbakan University, Dentistry
Each type has its own indications, advantages and Faculty.
disadvantages [10].
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Informed consents were obtained from all participants.
Patients were randomly assigned to three different groups,
including DBMM, PRF and control by envelope method. In
the graft and PRF group, the relevant materials were placed
in the buccal gap only. In the control group, no material was
used.

Operator 1 (O1) performed all surgeries and Operator 2 (02)
executed all measurement including implant stability and
radiographical. O2 was blinded to patients which group they
relate. Participants were blinded to groups which they belong
to.

This study has been registered for clinical trial on
clinicaltrial.gov; registration number: NCT03501199.

Surgical Procedure

All surgeries performed by same operator. We use %4
articaine, 1:200.000 adrenaline as the anesthetic solution for
infiltration anesthesia. Tooth was carefully extracted by
using periotoms and forceps. The buccal socket wall was
examined for fracture, fenestration or dehiscence. The
implant osteotomy was done by subsequent drilling in
accordance with the recommendations of the manufacturer
(Bego Implants). The osteotomies were standardized (4.1x13
mm. in canines, 3.75x11.5 in the other teeth). Top of the
implant was placed 1 mm below the crestal bone level.

The buccal gap (space between the implant shoulder and
buccal socket wall) was measured and the patient was
excluded if the gap was less than 2 mm (Figure 1).
Smartpegs were attached to implants and TO implant stability
quotients (1SQ) were measured buccopalatinally (BP) and
mesiodistally (MD) by Osstell ISQ device. 1SQs were
recorded separately as MD and BP.

Figure 1: The buccal ap left after immediate implant
placement

PRF was prepared in accordance with Choukroun’s protocol
[13] during surgery. PRF and DBMM (BegoOss, Germany)
were placed in the buccal gap of the patients in the related
groups. In all group, resorbable collagen membrane was used
on the socket after implant placement (Figure 2). Waterproof
closure was provided with 4-0 polyglactin suture. We
prescribe antibiotics (500 mg. amoxicillin+125 mg.
clavulanic acid;2x1), analgesics (25 mg. dexketoprofen;2x1)
and mouthwash (0,12% chlorhexidine gluconate;3x1) for 5
days. The sutures were removed on the 7th day. There was
no complication about tissue healing in any participant.

%
Figure 2: The placement of resorbable collagen membrane
on the whole socket

T1 1SQ values were measured on 120th day by using the
same method as TO values. In the same surgery, gingival
formers were placed and crowns were fixed within two
weeks.

Radiological Measurements

Cone beam computed tomography (CBCT) was taken before
surgery and after post-op 9. month. Pre-op buccal bone wall
area calculation was made by using the field measurement
feature of a tomography viewer on the mid-mesiodistal
section of the tooth (Figure 3).

Figure 3: The measurement of the buccal bone wall area

Vertical bone loss in mesial/distal region was calculated.
First, an imaginary line which passes through the enamel-
cement junction of the two adjacent teeth was created in pre-
op and 9th-month post-op tomographies. Secondly, the
distance between the top point of the interdental crest and
the imaginary line was measured. The change of distance on
these two tomographies accepted as vertical bone loss
(Figure 4).

Figure 4: The measurement of vertical (mesial/distal) bone
loss

Horizontal crest lost was calculated via the comparison of
pre-op and post-op tomographies. In pre-op CBCT,
horizontal crest wideness was measured on 4 mm. below of
enamel-cement junction. In post-op CBCT, measurement
was made on 2 mm. below the head of the implant. The
difference between these two measurements was accepted as
horizontal crest lost (Figure 5).
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Figure 5: The measurement of horizontal crest loss

Statistical Analysis

We use SigmaPlot 12.5 software for statistical analysis.
Shapiro Wilk test was used to find out the data fit the normal
distribution or not. The dependent student t-test was applied
for intra-group comparisons. One-way ANOVA test was
used if the samples fit the normal distribution if not the
Kruskal-Wallis test was applied. p<0.05 was accepted as the
level of statistical significance.

3. Results

This study conducted between March 2018 to March 2019.
The total number of volunteers is 15 which consist of two
male (one in PRF, one in control group) and thirteen female.
The mean age was 39.1 (£10) (range: 24-56). There were 3
canines, 5 laterals and 7 second premolars in the study.
There was no excluded participant in the study. All of the
patients participated in the 9th month controls planned as the
follow up period.

No statistically significant difference was found between the
groups according to their age (p=0,238), buccal bone wall
area (p=0,814), TO-MD 1ISQ values (p=0,064), TO-BP 1SQ
values (p=0,910), T1-MD 1ISQ values (p=0,734), T1-BP 1SQ
values (p=0,543).

The mean MD and BP ISQ differences (T1-TO) were
shown in Table 1. There was no significant difference
between the groups in terms of MD or BP ISQ difference.
The mean vertical (mesial-distal) and horizontal bone losses
were shown in Table 2. Statistical analysis showed that no
significant difference was found between groups in terms of
vertical or horizontal bone losses.

Table 1: Mean MD and BP I1SQ changes

Mean MD Mean BP
ISQ Difference (SD) | 1SQ Difference (SD)
DBMM 15,2 (£5,1) 19,4 (£7,5)
PRF 10 (£8,1) 13,8 (¢7,7)
Control 7,6 (£5,8) 11,4 (¢8,4)
p value 0,212 0,323

SD: Standard Deviation

As seen in this table, the highest 1SQ difference occurred in
the DBMM group. This is followed by the PRF and the
Control group. But no statistically significant difference was
found in the neither MD nor BP 1SQ changes.

Table 2: Mean horizontal and vertical bone losses

Mean mesial Mean distal | Mean horizontal
bone loss (SD) |bone loss (SD) | bone loss (SD)
DBMM | 0,88(%0,38) 0,71(%0,37) 0,84(£0,16)
PRF | 1,68(x0,51) | 1,46(+0,65) 1,52(+0,26)
Control | 1,85(20,37) 1,62(x0,29) 2,02(+1,16)
p value 0,455 0,743 0,367

SD: Standart Deviation

As seen in this table, the highest bone loss occurred in the
Control Group. This is followed by the PRF and the DBMM
Group. But no statistically significant difference was found
in the neither vertical nor horizontal bone loss.

A correlation of 0.28 (p value:0,3) coefficients was found
between the buccal wall bone area and the 1SQ differences.
However, it was not statistically significant.

4. Discussion

The concept of the immediate implant, introduced by Schulte
in 1978[1], has had a great impact on dentistry. This
introduction has brought many advantages than conventional
protocol such as shorter treatment time, cost-effective and
psychosocial benefits[13]. But the buccal gap has always
been a question mark for clinicians. In the Consensus
conference held by ITI in 2014, it is clearly stated that the
gaps with less than 2 mm. could show success in terms of
aesthetical and clinical outcomes without any extra
material[11]. However, it is not clear that which method or
material could be used in larger gaps for best outcomes. In
the present study, we tried to answer this question and
compared PRF and DBMM with the control group to find
out the best outcomes.

We included only maxilla anterior and premolar teeth in our
study. These teeth are known as aesthetic region, patients
generally desire to rehabilitate these teeth with immediate
implant for short treatment time. Also these regions have
similar type of bone. At the same time, we tried to
standardize the implant sizes and tried to minimize the
differences in healing and stability values.

The RFA was used for measure the implant stability at TO
and T1, which is non-invasive and repeatable and better
predictability than other methods[14]. Our study results
show that a significant stability increase in all groups after 4
months (p<0,05). But the significant difference was found
between all groups in neither MD nor BP T1-TO ISQ values.

Earlier research reported that primer 1SQ values below 44
are related to low success rate[15]. In our study, the primary
1SQ values ranged from 43 to 69. The lowest primer value
was measured as 43 in one implant of graft group. It
increased to 75 at the end of the 4th month. All implant has
higher 1SQ values than the threshold of low stability
according to the 1SQ scale which was prepared by Osstell
manufacturer at the time of T1 measurement.

As far as we know, there is no study in the literature
measuring the buccal socket wall area or volume. We
thought that the thickness of the buccal bone might be
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related to the filling of the buccal gap with bone and the
improvement of the stability. The data of our study shows
that there is a correlation between wall area and BP 1SQ
difference. But this correlation is quite low to make a
generalization (correlation value:0,28, p value:0,3).

DBBM is an effective graft material to regenerate adequate
new bhone[16]. In studies using DBBM, they reported that
buccal hard tissue was less resorbed and the width of the
alveolar ridge was maintained[17,18]. In our study, we could
find any significant difference among the groups in term of
bone loss. Some researchers suggesting that spaces less than
2 mm are not sufficient for the organization of blood clots to
form new woven bone[19,20]. This situation might appear
due to all implant in our study have wider gap than 2 mm.

The multicenter study conducted by Mastrangelo et al.[21],
compared DBBM plus membrane with no biomaterial group.
They stated that there was no statistically difference in term
of crestal bone changes or probing depth. According to them,
extra biomaterials could improve only esthetic outcomes and
patient satisfaction.

Sanz et al.[17] placed DBBM in the buccal gap of immediate
implants. The gaps more than 2 mm were evaluated
separately, in this study. They reported, there was no
significant differences between the control and graft group in
crestal dimensional change. Our results are similar to last
two aforementioned studies.

We used PRF as a sole filling material. When PRF is placed
between the implant and the buccal socket wall, it has been
shown to assist angiogenesis and hemostasis, and release
growth factors[22]. The studies which used PRF as a graft
material reported enhanced bone formation[23,24]. Becker
et al. and Anitua et al. noted increased bone-implant contact
when used PRF[5,25].

In a study conducted on 20 patient of Oncii and
Alaaddinoglu [26], two conventional implants which one of
them coated with PRF were placed. They reported
significant differences for stability at the end of the first and
fourth week. But we could not find this difference in our
study. The reason may be lack of follow-up in their study.
Because PRF can enhance the stability at the initial healing
process by high alkaline phosphatase activity before
dissolution in 10-14 days[27]. In another study on
immediate implants of Oncii and Erbeyoglu stated that
significant difference was found between PRF+ and control
group based on implant stability at the first and fourth week.
But there was no significant differences in terms of crestal
resorption at the end of first year[9].

Diana et al.[2] placed PRF in the buccal gap in a study of 20
immediate implants which 10 of them in the control group.
The implants were applied to both maxilla and mandible.
They noted that there was no significant differences between
groups in terms of stability and bone resorption at 1-year
follow-up. They also noted that the PRF group has relatively
higher 1SQ values and relatively lower crestal bone loss than
the control group. Our results are similar to this study.

In our study, we used a membrane to protect the buccal gap
in the control group and to avoid fibro-osseous healing. The
results of our study showed that in cases where more than 2
mm gap was formed, membrane application induced bone
formation, improved osteointegration and prevented crestal
bone resorption.

The total success rate of our study at the end of 9 months is
100%. These rates are higher compared to other studies
[2,28]. The use of membranes in all groups, no early loading
and primary closure may have been effective in this
difference.

5. Conclusion

In the limitation of this study; although no statistical
difference was found between the groups, in cases where the
buccal gap is more than 2 mm, the use of PRF or DBBM in
the buccal gap can contributes to stability and prevents
vertical and horizontal bone losses. The use of at least the
membrane enhance the stability and affect positively to bone
formation in cases which gaps wider than 2 mm.
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