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Modification to the Centrifugation Protocol Increases the
Competence of Platelet-rich Fibrin in Controlled Diabetic
Patients? A Light Microscopic Study
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A b s t r ac t
Aim: This study aims to evaluate and compare the structural characteristics of platelet-rich fibrin (PRF) prepared by two different protocols in
nondiabetic and controlled diabetic patients.
Materials and methods: Ten milliliters of blood sample were drawn from 30 participants [nondiabetic (15), controlled diabetic (15)]. Five milliliters
of blood were transferred to two dry vacutainers. For each patient two PRF clots were obtained using the standard protocol [leukocyte-rich
platelet-rich fibrin (L-PRF)] and the low-speed concept [advanced platelet-rich fibrin (A-PRF)]. These were processed for light microscopy analysis
to estimate the width of the fibrin meshwork.
Results: In controlled diabetic patients, A-PRF showed significantly more dense fibrin network compared to those of L-PRF. The difference
between L-PRF and A-PRF in nondiabetic patients was not statistically significant.
Conclusion: Modification done to the standard centrifugation protocol, by increasing time and reducing speed, favors an increase in the dense
fibrin network of A-PRF in diabetic patients.
Clinical significance: Modified centrifugation protocol proves to be favorable in controlled diabetic patients for periodontal regeneration.
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I n t r o d u c t i o n
Periodontitis is a resultant of a deregulated inflammatory response
caused by the destruction of tooth-supporting soft and hard tissues
of periodontium. The major concern of the periodontal therapy is to
stop the disease progression and to accomplish the vital intention
of regeneration of the lost periodontal tissues. To accomplish this,
various biomaterials and grafts are used, in conjunction with the
conventional flap treatment.
Leukocyte-rich platelet-rich fibrin (L-PRF) is widely used
in dentistry for the same purpose. Diabetes mellitus is a wellestablished risk factor for periodontitis. Delayed wound healing
in diabetic patients is detrimental for regeneration. The variation
in concentration of platelets in diabetic patient quantifies the
efficiency of platelet-rich fibrin (PRF) in the regeneration procedure.
Modifications to centrifugation, i.e., with the low-speed concept
[advanced platelet-rich fibrin (A-PRF)] have shown to increase the
growth factor concentrations, which has a direct effect on human
gingival fibroblasts.1 Therefore, this study evaluates and compares
the structural characteristics of the PRF prepared with two different
protocols in nondiabetic and controlled diabetic patients for its
further clinical application.

M at e r ia l s

a n d  M e t h o d s

The present study was carried out in the Department of
Periodontology, School of Dental Sciences, Karad after the
due approval of the Ethical Committee (KIMSDU/IEC/09/2018)
(0351/2018–2019). Thirty patients between 30 years and 40 years
with no bleeding disorders, diagnosed with chronic generalized
moderate periodontitis with their consent, were included in the
study. Smokers, pregnant and lactating mothers, patients with
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uncontrolled diabetic or having other systemic diseases were
excluded. The 30 patients were divided into two groups (15 in each
group) depending on their glycemic profile. Group I consisted of
nondiabetic patient and group II consisted of controlled diabetic
patient. Their basic demographic data were recorded.

Sample Collection
All the aseptic precautions were followed for blood collection. Ten
milliliters of intravenous blood were collected from the antecubital
vein, and 5 mL each was immediately transferred to two disposable
red top (plain) vacutainers (BD Vacutainer®).

PRF Clot Preparation
For PRF clot preparation, these samples were centrifuged using
a REMI 4 (R-4C, REMI Laboratory Instruments, Mumbai, India)
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centrifugation machine as per the protocol of Choukroun et al. For
preparing the L-PRF clot, the samples were centrifuged at 2,700 rpm
for 12 minutes and for the A-PRF clot at 1,300 rpm for 14 minutes.1
A sterile tweezer was used to obtain these platelet concentrate
(PC) clots which were further sliced by a scissor in such a manner
that only a small red blood cell (RBC) layer was conserved with
rest of the clot.

Histological Procedures for Light-microscopy
Evaluation
Clots were fixed in 10% formalin for 72 hours. Then, they were
transferred into a perforated stainless steel cassette with a label
placed inside for identification. Next, the clots were subjected
to dehydration by passing through various processing solutions
such as 60%, 70%, 80%, 90%, and 100% isopropanol alcohol. Then,
they were placed in the clearing solution, xylene (two changes),
followed by infiltration of paraffin wax. Tissue sectioning was
done on microtome (Leica Biosystems) followed by dewaxing of
slides. Routine hematoxylin and eosin (Loba Chemie) staining
was performed. The slides were then numbered for records and
viewed under a light microscope (MagnAüus Theia) under 10× and
40× magnification. Images were captured and subjected to image
analysis with the use of auto CAD software (Autodesk, version 2016)
for the evaluation of width of the dense fibrin network and the loose
fibrin network along with the enmeshment pattern of platelets and
white blood cells (WBCs) within the network for both the groups.

Statistical Analysis
Data were analyzed by the Tukey–Kramer comparison test by SPSS
software version 20.0. Demographic data were evaluated using
Student’s t test. p value of < 0.05 was considered to be statistically
significant for both the tests.

R e s u lts
On histological evaluation, it was observed that the samples from
both the groups had an outermost layer of RBCs, a dense fibrin
network layer which contained a maximum number of platelets
and WBCs entrapped in it followed by a loose fibrin network
pattern with reduced entrapment of platelets and WBCs as shown
in Figures 1 to 4.

Fig. 1: Group I (nondiabetic group with chronic periodontitis) advanced
platelet-rich fibrin. Black marking denotes the dense fibrin network and
red denotes the loose fibrin network. Under 40×
66

Figure 5 represents the percentage of dense and loose fibrin
network patterns in both the groups. It was found that there was
sufficient dense fibrin network in the A-PRF clot (45%) as compared
to the L-PRF clot (35%) in group II. This difference was found to be
statistically significant (p value = 0.0044).
In group I, the A-PRF clot was found to have slightly more
amount of dense fibrin network (55%) than the L-PRF clot (52%),
but the difference was not statistically significant.
Upon comparing the enmeshment pattern of platelets and
WBCs within the dense and loose fibrin networks, it was found
that in group I (nondiabetic group) more cells were layered within
the dense fibrin network, whereas in the loose fibrin network few
cells were diffusely arranged. In group II (controlled diabetic group),
platelet and WBC were more at the periphery of the dense fibrin
network. The quantity was also reduced in L-PRF as compared to
A-PRF.
There was no statistical difference found in the basic
demographic data of both the groups represented in Table 1.

D i s c u s s i o n
The aim of this study was to evaluate and compare the structural
characteristics of PRF prepared with different protocols in
nondiabetic and controlled diabetic patients. As the chronic
hyperglycemic profile of the diabetic patients tends to result in
various complications.2 One such complication is the altered healing
which leads to the unfavorable results of periodontal treatment
procedures. This becomes a major concern for regenerative therapy
in such patients.
The concept of using PCs as biomaterials for accelerated healing
dates back to 1970s when the Fibrin glue was first described. 3 It
was found to be least favorable for cytokine enmeshment and
cellular migration. In 1979, “gelatin platelet—gel foam” or “platelet–
fibrinogen–thrombin mixtures” were used chiefly for their “gluey
effect”. Its application in accelerating healing and release of growth
factors were not considered yet.4 Knighton et al. in 1986 reported
that PCs were successful in promoting healing and termed it as
platelet-derived wound healing factors.5 The first-generation PC
was introduced in 1988 by Marx et al. and was termed as plateletrich plasma (PRP).6 It was and is still being utilized in various fields
but it contains anticoagulants, which prevent the full coagulation
cascade essential for tissue wound healing. With the introduction
of the L-PRF in 2001 by Choukroun et al. it is now widely used as a
low-cost fibrin matrix for tissue regeneration.7 No anticoagulants

Fig. 2: Group I (nondiabetic group with chronic periodontitis) leukocyterich platelet-rich fibrin. Black marking denotes the dense fibrin network
and red denotes the loose fibrin network. Under 40×

World Journal of Dentistry, Volume 11 Issue 1 (January–February 2020)

PRF Protocol for Controlled Diabetic Patients

Fig. 3: Group II (controlled diabetic group with chronic periodontitis)
leukocyte-rich platelet-rich fibrin. Black marking denotes the dense
fibrin network and red denotes the loose fibrin network. Under 40×

Fig. 4: Group II (controlled diabetic group with chronic periodontitis)
advanced platelet-rich fibrin. Black marking denotes the dense fibrin
network and red denotes the loose fibrin network. Under 40×

Fig. 5: Comparison of fibrin network pattern in both the groups
Table 1: Comparison of demographic data of both groups
Parameters
Age
Gender

Group
Group I
Group II
Group I
Group II

Mean ± SD
35.133 ± 3.2
35.266 ± 3.2
1.4 ± 0.5
1.4 ± 0.5

p value
0.91 (NS)a
0.77 (NS)a

SD, standard deviation; NS, statistically nonsignificant
a
Student’s t test

are required for PRF preparation, thus it overcomes the drawback
of PRP. Another advantage of PRF is its three-dimensional fibrin
matrix structure which can act as a scaffold in different procedures,
like in cases of guided bone and tissue regeneration it works as a
barrier membrane.8,9
It must be understood that the success of PRF depends on
the concentration of platelets which determines its efficiency for
regeneration. The cytokines released on degranulation of platelets
encourage the cell migration and proliferation within the fibrin

matrix, thus upregulating the first stages of healing. In diabetic
patients altered polymorphonuclear leukocyte function, collagen
metabolism and impaired chemotaxis along with altered PCs make
the treatment unpredictable.10
Choukroun et al. and Dohan et al. observed that the
concentration of platelets was maximum in the buffy coat.11,12
Laurens et al. observed that the fibrin structure of PRF, for
example, the thickness of the fibers influences the wound healing
significantly. Apart from it, PCs and their functions are also the
influencers.13 Thus, in this study, the buffy coat region of the PRF
was histologically evaluated and compared for its network pattern
along with the distribution of platelets and WBC in both the groups.
In this study, it was observed that there was a significant
increase in the dense fibrin network in group II (controlled diabetic
group) on using the A-PRF protocol as compared to L-PRF. This
indicated that the low-speed concept has favorable results. These
results are in accordance with the study carried out by Ghanaati
et al. in which a large number of leukocytes were found in the
vicinity of the bottom part of the fibrin clot in L-PRF as compared
to A-PRF where it was found more in the distal part.14
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Fujioka-Kobayashi et al. found that A-PRF prepared by the
modified centrifugation protocol increased the growth factor
concentrations which directly affects the human gingival
fibroblasts.1
The PRFs obtained from different age groups were evaluated for
variations in fibrin network patterns by Yajamanya et al. It was found
that there was a significant decrease in the dense fibrin network
and increase in the loose fibrin network as the age progressed.
Alterations in the number of cells entrapped in the fibrin network
were also noticed.15 In this study, the age group selected for both
the groups was 30–40 years, with no statistical difference, thus,
chances of variation with age were absent.
This study highlights the outcome of the modif ied
centrifugation protocol on fibrin clot formation and its interaction
of cellular component in controlled diabetic patients. In this study,
hematoxylin and eosin stain and light microscopic evaluation
were used which proved the satisfactory results in identifying the
variation in the fibrin network pattern and the enmeshment pattern
of platelets and WBCs within it. But it was hard to recognize and
separate platelets and WBCs from each other. Hence, to state the
precise number of platelets trapped within fibrin was also difficult.
Further studies with a larger sample size and better staining and
scanning techniques are required to overcome this limitation.

C o n c lu s i o n
To conclude, this study demonstrates that modifications to the
centrifugation protocol by decreasing the speed and increasing the
time have favorable results as it increases the dense fibrin network
of A-PRF as compared to L-PRF in controlled diabetic patients.
Advanced PRF showed better structural characteristics than L-PRF
in controlled diabetic patients. This needs to be further confirmed
with long-term clinical studies.
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