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ABSTRACT

Aim of the study: The aim of this study was to evaluate the effect of PRF on bone density after 
immediate implant placement and loading in the esthetic zone. 

Material and Methods:  Patients were selected from the outpatient Dental Implant Clinic 
Faculty of Dentistry, Cairo University, based on certain inclusion and exclusion criteria.  The 
patients were divided into two equal groups: Group A: Immediate implant placement and 
loading with PRF in the jumping gap at site of unrestorable   extracted teeth in esthetic zone.  
Group B: (Conventional) immediate implant placement and loading without PRF in jumping gap 
at site of unrestorable extracted teeth in esthetic zone. After implant placement and loading, CBCTs 
were taken at 0,3,6,9 month. Bone density was measured at 0, 3, 6, 9 month for both groups. 
The collected results were tabulated and statistically analyzed and the significance level was set at  
P ≤ 0.05.

Results: The results of this study showed that the PRF group had higher bone density and there 
was   statistically significant difference between (PRF) and (no PRF) groups in bone density values 
in 3, 6 and 9 months intervals.

Conclusion:  The use of PRF as a jumping gap grafting material in immediate implant placement 
and loading enhance bone density around implant placed in the esthetic zone. Immediate implant 
placement and loading by using PRF in the jumping gap as a grafting material is a predictable and 
effective procedure for enhancing bone density around implants.

KEYWORDS: Platelet-Rich Fibrin (PRF), Bone Density In, Immediate Implant Placement, 
Immediate Implant Loading.
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INTRODUCTION 

Unrestorable teeth and edentulous spaces either 
in the maxilla, mandible or both present many 
problems varying from functional, esthetic and 
comfort related problems.1 Patients with these 
problems usually seek a prosthesis as soon as 
possible. A while ago the conventional removable 
acrylic resin dentures were the only way to restore 
the extracted teeth and edentulous ridges but it was 
rejected by many patients for many reasons as lack 
of retention and stability, bad esthetics and many of 
them prefer the fixed restorations. After the dental 
implants invaded the dental world and become 
a magical option for many hopeless patients to 
have good esthetic functional restorations. The 
restorations for those patients became easier and 
not compared to the old conventional prosthesis. 
There are several treatment options to place dental 
implants which differs in implants number and 
positions and the type of prosthesis, but the most 
concerning factors for patients is time rather than 
decreasing the number of surgical procedures 
needed and preserving the remaining alveolar bone 
and subsequently maintaining the normal soft tissue 
profile which could be of major importance in the 
esthetic zone2,3. This lead to presence of immediate, 
early, delayed implant placement and immediate 
loading concept and then early loading rather than 
conventional loading protocol. Each protocol have 
its benefits and its limitations and requirements.4,5.  
Platelet rich fibrin (PRF) is now commonly used in 
conjunction with implants to enhance healing and 
bone quality.  (Acres et al, 1985) 6 and (Chang et 
al, 2010) 7 discussed the effect of platelet growth 
factors on proliferation of osteoblasts to enhance the 
bone density and other cells. They found on their 
studies the PRF induced a significant and continuous 
stimulation of proliferation in all cell type, The 
PRF is a low priced and easy to obtain autogenous 
material. It has slowly releases significantly amounts 
of growth factors (TGF ß1, PDGF-AB, VEGF) and 
thrombospondin-1 (TSP-1) during at least seven 
day, it was considered as a healing biomaterial with 
potential beneficial effect on peri-implant tissue.

(Moraschini,V & Barboza, 2015) 8 and (Slagter, 
K. W. et al. - 2014)9 Presents some papers on 
immediate placement of dental implants their shifted 
from implant survival toward optimal preservation 
of soft and hard tissues. They found on their studies 
implant survival, minimum peri-implant hard and 
soft tissue changes, good esthetic outcome, and 
patient satisfaction of immediately placed single 
tooth implants in the esthetic zone. Also the atrumatic 
operating technique and immediate insertion of the 
implant resulted in the preservation of the hard and 
soft tissues at the extraction site. Also the Immediate 
placement with immediate temporization of dental 
implants in the esthetic zone results in an excellent 
short-term treatment outcome in terms of implant 
survival and minimal change of peri- implant soft 
and hard tissue dimensions.

The aim of this study was to evaluate the effect 
of PRF on bone density after immediate implant 
placement and loading in the esthetic zone. The 
hypothesis of this study was that the placement 
of PRF during immediate implant insertion and 
loading would have an effect on bone density. 

MATERIAL AND METHODS 

The included patients (male and female) had 
unrestorable tooth in esthetic zone which extend 
from right second premolar to the left one, with 
no systematic or local contraindication for implant 
placement. Age ranged from 20 to 45 years. Only 
non-diabetic patients were included, which was 
confirmed by glycosylated HB test10. Patients with 
adequate bone height apical to the alveolus of the 
failing tooth with at least 3mm bone were required 
to ensure primary implant stability11,12. Non-smoker 
patients or Patients smoking less than 10 cigarettes 
per day were included in the study13. Sufficient bone 
width (≥ 1 mm) in the buccal plate of the remaining 
root to place an implant14. This was confirmed by 
cone beam computed tomographic (CBCT)15.Only 
compliant and cooperative patients with good oral 
hygiene were included. 
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Exclusion criteria: Patients suffering from 
systematic disease which may affects osteointgration 
(uncontrolled diabetes, cancer, etc...), patients 
with bad oral hygiene and uncooperative patients. 
Also, patients with abnormal habits such as 
bruxism, clenching, deep bite, edge to edge and 
parafunctional habits 16 as well as Pregnant patients 
and heavy smokers were excluded13. Patients with 
severe infection such as acute pulpitis, periapical 
periodontitis, and acute abscess were excluded17. 
Patients with loss of the labial crest after extraction 
of the failing tooth were excluded18.

Patient examination: The included patients 
were asked for previous dental history and extra 
oral examination were carried out.

Radiographic examination: CBCT made for 
the patients to evaluate the amount of bone present 
buccally and apically preoperatively19.

Preparation phase: The vacuum stent was 
prepared on the duplicated cast obtained from study 
cast after waxing-up of the missed tooth. 

Surgical phase: PRF preparation: A blood sample 
from each patient was taken without anticoagulant 
in 10-mL tubes which were immediately centrifuged 
at 3000 rpm for 10 minutes (80-2 Electronic 
Laboratory Medical Centrifuge - China). Fibrinogen 
is initially concentrated in the high part of the tube, 
before the circulating thrombin transforms it into 
fibrin. A fibrin clot is then obtained in the middle 
of the tube, just between the red corpuscles at the 
bottom and a cellular plasma at the top by using a 
tissue forceps and then speared it from blood clot by 
small scissor20–22.After PRF preparation atraumatic 
extraction was initiated with periotome (Sedra-
Pakistan) to cut the periodontal ligament23. After 
complete loosening of remaining root, the root 
was extracted by forceps then gentle curettage of 
the socket and irrigation by saline was performed, 
checking of the buccal plate of bone by periodontal 
probe was done for detection of any fenestrations. 
Drilling  was started by lindemann drill (DENTIS 
ONE Q Surgical Kit - korea) apically in an up 
and down motion on the palatal wall of the single 
rooted tooth and on the buccal wall of the palatal 

root or throughout   interseptal bone of premolars, 
followed by a pilot and sequential drilling until 
reaching the final drill. A parrelling pin was used 
between the drills to ensure the correct position 
and angulation guided by the surgical stent. After 
drilling the osteotomy site was irrigated by saline. 
The implant (DENTES ONE Q ,sand blasted large 
grit acid etching surface treatment SLA - Korea) 
was threaded by hand and followed by a hex tool 
and a ratchet until the implant platform reached to 
2mm below cementoenamel junction of neighboring 
tooth and confirm it sub bony by minimum 1 mm to 
the buccal bone2,9, 24 . After the implant was placed 
and confirm the jumping gap between implant and 
labial bone was between 2-3mm, the PRF was 
applied in the jumping gap and properly adapted 
by condenser and tissue forceps. Fig (1) Suturing 
around the inserted implant and abutment was done 
in an interrupted suture pattern by resorbable 50 
vicryl suture (Pegesorb dogsan 20mm 3/8 cutting-
Egypt). Fig (2).  Temporization was made by 
using vacuum stent and dual cure resin material 
(3M ESPE Protemp-United States). After securing 
temporary abutment and its preparation to ensure it 
is out of occlusion and checking the seating of the 
stent, injection of the protemp material was done 
and reseating of the stent till setting the material, 
removal of the stent, then finishing and polishing 
was done and the screw-retained crown was secured 
to implant and occlusion was checked to using 
articulating paper (40 micron thickness) that passed 
without any interfaces. Fig. (3)

Fig. (1): PRF in jumping gap. 
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Fig. (2) Suturing around the implant

Fig. (3) Screw retained  temporary crown

Prosthetic phase: After 3 months from implant 
placement, the temporary crown was removed and 
impression was tacked by closed tray impression 
technique. An impression transfer was screwed to the 
implant and impression was taken by condensation 
silicon putty and light (Zeta plus-Italy) in one step. 
The impression was sent to the lab to fabricate a 
porcelain fused to metal crown on the abutment and 
was delivered in the usual manner.

Patient recall: The patients were recalled every 
3 month and CBCTs (Planmeca-Finland) were done 
at 0,3,6,9 months after implant insertion.

RESULTS

The mean and standard deviation values were 
calculated for each group in each test. Data were 
explored for normality using Kolmogorov-Smirnov 
and Shapiro-Wilk tests, data showed parametric 
(normal) distribution. Independent sample t-test 
was used to compare between two groups in non-
related samples. Repeated measure ANOVA was 
used to compare between more than two groups in 
related samples.  Paired sample t-test was used to 
compare between two groups in related samples. 
Two-way ANOVA was used to test the interaction 
between variables. The significance level was set 
at P ≤ 0.05. Statistical analysis was performed with 
IBM® SPSS® Statistics Version 20 for Windows.

Bone Density results:

A)  Effect of time: 

Group I (With PRF): There was a statistically 
significant difference between (0m), (3m), (6w) 
and (9m) groups where (p=0.003). A statistically 
significant difference was found between (0m) 
and each of (3m), (6m) and (9m) groups where 
(p=0.001), (p<0.001) and (p<0.001), respectively.  
No statistically significant difference was found 
between (3m) and each of (6m) and (9m) where 
(p=0.001) and (p<0.001), respectively. Also, 
a statistically significant difference was found 
between (6m) and (9m) groups where (p=0.022).  
(Table 1, Figure 4)

Group II (Without PRF): There was a 
statistically significant difference between (0m), 
(3m), (6w) and (9m) groups where (p=0.001). 
A statistically significant difference was found 
between (0m) and each of (3m), (6m) and (9m) 
groups where (p=0.006), (p=0.001) and (p<0.001), 
respectively.  No statistically significant difference 
was found between (3m) and each of (6m) and 
(9m) where (p=0.009) and (p<0.001) respectively. 
Also, a statistically significant difference was found 
between (6m) and (9m) groups where (p=0.002). 
(Table 1, Figure 4)
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TABLE (1) The mean, standard deviation (SD) val-
ues and statistical analysis of bone density 
as affected by time for different groups.

Variables

Density

Group I
With PRF

Group II
Without PRF

p-value
Mean SD Mean SD

0m 572.77 33.29 568.38 47.18 0.856ns

3m 712.12 32.70 663.97 34.12 0.032*

6m 979.57 82.86 800.05 53.88 0.001*

9m 1139.20 65.51 972.45 64.18 0.001*

p-value 0.003* 0.001*

Fig. (4) Bar chart representing bone density as affected by time 
for different groups

B)  Effect of PRF on bone density: 

0m : There was no statistically significant 
difference between (PRF) and (Conventional) 
groups where (p=0.856). 3m: There was a sta-
tistically significant difference between (PRF) 
and (Conventional) groups where (p=0.032). 
6m: There was a statistically significant differ-
ence between (PRF) and (Conventional) groups 
where (p=0.001).  9m: There was a statistically 
significant difference between (PRF) and (Con-

ventional) groups where (p=0.001). (Table 2, 
Figure 5)

TABLE (2) Effect of PRF on bone density in both 
groups.

 
Density

 Group I
(With PRF)  SD  Group II

(Without PRF)  SD p-value

0m 572.77 33.29 568.38 47.18 0.413ns

3m 712.12 32.7 663.97 34.12 0.136ns

6m 979.57 82.86 800.05 53.88 0.732ns

9m 1139.2 65.51 972.45 64.18 0.039*

Fig. (5) Bar chart representing bone density for different groups 
as affected by PRF

C ) Effect of different interactions

The results of Two-way ANOVA analysis for the 
interaction of different variables. The results showed 
that different groups (with and without PRF) had 
a statistically significant effect at P-value <0.001. 
Also, time had a statistically significant effect at 
P-value <0.001. Additionally, he interaction between 
the two variables had a statistically significant effect 
at P-value <0.001 on bone density. (Table 3)
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TABLE (3) Results of Two-way ANOVA for the effect of different variables on density.          

Source Type III Sum of Squares Df Mean Square F Sig.

Corrected Model 1851243.706 7 264463.387 89.098 .000

Intercept 30801654.188 1 30801654.188 10377.132 .000

Groups(with & withoutPRF) 119281.080 1 119281.080 40.186 .000

Time 1664135.409 3 554711.803 186.883 .000

Groups* Time 67827.217 3 22609.072 7.617 .000

Error 118728.967 40 2968.224   

Total 32771626.860 48    

Corrected Total 1969972.673 47    

df: degrees of freedom = (n-1), * Significant at P ≤ 0.05

DISCUSSION

This study was planned on the assumption that 
the placement of PRF during immediate implant 
insertion and loading will have an effect on bone 
density10,25–27. All the patients’ teeth were extracted 
atraumaticlly by using periotome since its known for 
being less invasive with a decrease operative time, 
rapid healing, fewer complication and increased 
patient comfort. Immediate implant placement is 
preferred than early and late placement, due to its 
reduced overall treatment time and preservation 
of bone width and height28. Ideal location 
mesiodistally and harmony with the adjacent teeth, 
natural scalloping and papillae are easier to achieve, 
and maximum soft tissue support29. Also, optimal 
space availability to place the implant, only one 
surgical procedure. Immediate placement depends 
on the amount of bone remaining after extraction 
especially in the apical area beyond the root and the 
amount of infection or lesion present it’s the absence 
of any lesion or mild infection is preferred30. All 
selected cases had intact buccal and palatal plate of 
bone, absence of infection, thick tissue biotype and 

presence of at least 2 mm bone apical to decayed 
tooth to ensure primary stability. Initial stability in 
immediate placement is important to gain implant 
success. The implants were immediately loaded since 
immediate loading with provisional restoration with 
the temporary abutment gained high success rate. 
The problem of immediate loading is the effect on 
the stability of the dental implant, so growth factor 
such as PRF was introduced in the osteotomy site to 
enhance the primary stability of dental implants31,32.

The use of cylindrical and surface modified 
implants showed a stronger bone response than 
machined implants in immediate implant place-
ment   particularly and increase the contact between 
implants and new bone formation which helps to 
improve the stability of implant and enhance bone 
density33.

In the present study bone density was evaluated 
around implant with PRF and without PRF at day of 
surgery and after 3, 6, 9 months25,27,34, .

The results of this study showed that there 
was no difference regarding bone density around 
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immediately placed implants with the addition of 
PRF and without PRF as the CBCT was taken at 
the day of surgery right after implant placement. 
The results of this study showed that there was a 
statistically significant difference in bone density 
around immediately placed implants with the 
addition of PRF and without PRF at 3,6,9 month 
that may be due to the effect of time in which 
they explained  PRF has an early but short-term 
beneficial effect on the process of Osseo integration 
as reflected by increased implant stability, and PRF 
membrane is an autogenous material with properties 
that benefit tissue regeneration, which renders its 
manipulation around prosthetic abutments easier 
during fitting. It may be used as a protective barrier 
for alloplastic material placed in the oral cavity, 
and as an alternative to periosteal incision when 
the dental surgeon opts for synthesis. Extraction 
sockets mostly heals uneventfully. After extraction 
there is bone growth in the socket but there is 
resorption of the alveolar ridges also which is well-
documented. The greatest amount of bone loss is 
in the horizontal dimension and occurs mainly on 
the facial aspect of the ridge. Loss of vertical ridge 
height has been described to be most pronounced on 
the buccal aspect35. The results of this study showed 
that there was a statistically significant difference 
in the bone density throughout the period of 0,3,6,9 
time in the same group maybe due to the effect of 
time. The increase in bone density observed with 
the PRF group in this study can be attributed to 
the presence of the PRF membrane which slowly 
release significant amount of fibrin with growth 
factor (TGF ß1, PDGF-AB, VEGF and thrombin) 
during the first seven days which accelerate the 
healing process and stimulate tissue generation. 
These components can be effective in regulating 
the proliferation, differentiation and apoptosis of 
repair related cells, and subsequently regulating and 
promoting tissue repair. PRF has been reported to 
enhance angiogenesis, support immunity, and to 
enhance the coverage of injured tissues through its 

positive effect on epithelial cells and fibroblasts36. 
On the other hand the commonly used alloplastic 
membrane that are easily handle and place by the 
surgeon nowadays  not only increase infection 
risks when compare to the autogenous material 
but also the added costs involved in the membrane 
production. 

The effect of PRF on soft tissues in controver-
sial. (Joseph Choukroun, 2006)37 reported a strong 
effect of plasma rich in growth factors on the hu-
man gingival fibroblasts in vitro. Dohan Ehrenfest 
et al. (2009)37 also reported a strong stimulation of 
proliferation of PRF on human gingival fibroblasts. 
In contrast, the clinical evaluation reported in our 
study, revealed no evidence to support a beneficial 
role of PRF on peri-implant soft tissues including 
the gingival health and peri-implant pocket depth, 
which is in agreement with Boora et al. (2015)38. 
The immediate implant temporization by itself aids 
in the maintenance of the gingival health, and hence 
could have masked the effect of the PRF on the gin-
gival tissues. The limited sample size, is another 
factor that could also have contributed to this re-
sult. In contrast to the results of this study, Boora 
(2015)38 reported lower marginal bone loss associ-
ated with PRF in single staged, immediately tem-
porized dental implants placed in maxillary anterior 
region. The insignificant difference reported in our 
study is probably related to the short term effect 
of the PRF. By time, the effect of PRF fades away 
and the inheretent properties of alveolar bone pre-
vails. Consequently, most successful implants have 
a comparable trivial and insignificant crestal bone 
loss on the long term evaluation.

RECOMMENDATION

Within limitation of this study such as drop out 
patients and failures, so the recommendation for 
more follow up period and more study for measuring 
effect of PRF on soft and hard tissue.
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