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AUTOLOGOUS PRP WITH AND WITHOUT CALCIUM SULPHATE ß-
HEMIHYDRATE IN TREATMENT OF PERIODONTAL OSSEOUS

DEFECTS: A RANDOMISED CLINICAL TRIAL
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ABSTRACT

Background: Platelet Rich Plasma (PRP) is an
autologous source of concentration of growth factors
found in platelets, which on degranulation release
various growth factors that play a vital role in healing.
The objective of the present study was to assess the
efficacy of Autologous Platelet Rich Plasma with and
without Calcium Sulphate ß- Hemihydrate in resolution
of osseous defects. Method: A total of 100 subjects in
the age group of 30 to 50 years, diagnosed with chronic
periodontitis, with bilateral osseous defects,
probingpocket depth > 6 mm and osseous defect > 3
mm as observed on clinical and radiographic
examination (intraoral periapical radiograph). In one
site Group - A (test group), calcium sulphate ß -
hemihydrate with autologous platelet rich plasma was
placed in the defect, in contra lateral site Group - B
(control group) only calcium sulphate ß- hemihydrate
was placed in the osseous defect. Results: Un-paired t -
test was used for comparing the two sets of data at
baseline for all parameters between Group - A and Group
- B, and  all the parameters were found to be statistically
insignificant (p > 0.05). The changes in each variable
did not follow normal distribution, thus change in each
variable was analyzed using a non-parametric test
(Mann-Whitney test). Both the groups exhibited clinical
improvement in all parameters at the end of the study
except for resolution of osseous defect. The resolution
of osseous defect (Osseous gain) was higher in Group  -
A subjects, as compared to Group - B (P < 0.05).
Conclusion: The percentage of resolution of osseous
defect (Osseous gain) was higher in Group - A (53.79%)
as compared to Group - B (46.02%).
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INTRODUCTION

Periodontitis is a result of extension of gingival
inflammation in to the supporting tissues resulting in
pocket formation, attachment loss and creation of osseous
defects which may ultimately result in loss of tooth. The
ultimate goal of periodontal therapy is not only to halt
the disease process, but also to restore the attachment
apparatus lost as a result of periodontal disease. In an
effort to achieve periodontal regeneration, various
biomaterials and biological agents have been tried either
alone or in combinations with varying degree of
success.1-4 In an attempt  to make regenerative treatment
affordable, calcium sulphate ß- hemihydrate is being used
alone or with platelet rich plasma (PRP).

Calcium sulphate ß- hemihydrate has been used
extensively over a period of timeas a graft material. It is
inexpensive, biocompatible and completely resorbs
following implantation into the defect.5 Platelet-rich
plasma (PRP) refers to an increased concentration of
autologous platelets in a small amount plasma, PRP
contains high concentration of various growth factors
that play an important role in the healing process.6

The current study was carried out to compare the
efficacy of calcium sulphate ß- hemihydrate alone or in
combination with PRP in management of periodontal
osseous defects.

MATERIAL AND METHOD

The minimum sample size was calculated at
Confidence Interval = 95%, α error of 5%, power of test
80%. The sample size worked out to be 93 subjects,
therefore, 100 subjects were enrolled for the study.

A total number of 100 subjects in the age group of
30 to 50 years, diagnosed with chronic periodontitis, with
bilateral periodontal osseous defects, with pocket depth
> 6 mm and osseous defect > 3 mm as seen on intraoral
periapical radiographs were included in the study.
Subjects with systemic diseases and pregnant or lactating
females were excluded from the study.  Ethical clearance
was obtained from Ethical Committee of Armed Forces
Medical College, Pune and the patients enrolled in the
study were explained the purpose of study and written
consent was obtained from each patient. A split mouth
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design was used. At the time of surgery, the defects were
randomly assigned to either test group (calcium sulphate
ß - hemihydrate with autologous platelet rich plasma) or
control group (calcium sulphate ß- hemihydrate only).

The following parameters were recorded: Probing
Pocket depth (PPD), Clinical Attachment Level (CAL),
Gingival Recession (GR), Plaque Index (PI), Gingival
Index (GI), at baseline, three, six and nine months
respectively and osseous defect (OD) (Osseous Gain)
was assessed at baseline, six and nine months
respectively.

The entire procedure of preparing PRP (Fig.1) was
followed as per the guidelines of Aron Gonshor.7 In one
site Group - A (test group) (Fig. 2) calcium sulphate ß-
hemihydrate with PRP was filled in the osseous defect,
and in contra lateral site Group - B (control group)
(Fig. 3) osseous defect was filled with calcium sulphate
ß - hemihydrate only.

Following local anesthesia, undisplaced flap was
raised by giving a cervicular incision. The incision was
extended one tooth mesial and one tooth distal of the

Fig.1: Preparation of Platelet Rich Plasma

osseous defect for better visibility and accessibility. On
exposure of the defect granulation tissue was removed,
scaling and root planning was done by using hand
instruments to remove calculus if any, so as to obtain a
smooth root surface. After debridement, the defect was
irrigated with saline.

In Group - A subjects, Calcium sulphate ß-
hemihydrate mixed with PRP was placed in to the
osseous defect. The flap was then positioned back to the
original level. Primary closure was achieved by giving
interrupted loop sutures. Coe-pack was applied and
patients were called for removal of sutures after 2 weeks.

In Group - B subjects, the graft material was mixed
with saline and applied to the defect site. The flap was
closed, sutured and Coe-pack was placed.

All subjects were administered antibiotic and anti-
inflammatory medication for five days. Recall was done
at three, six and nine months, respectively. Radiographic
assessment was done atsixandnine months respectively.
All the parameters were tabulated and statistical
evaluation was carried out.

Fig. A) Collection of Blood, B) Blood transferred in test tube containing anticoagulant, C) First spin at 1300 rpm for
10 min, D) Cell separation (Buffy coat), E) Platelet Poor Plasma aspirated in another test tube, F) Second spin at
2000 rpm for 10 min, G) Supernatant serum with PRP at base of test tube, H) 10% calcium chloride, I) Thrombin
power, J) Platelet Rich Plasma, K) Platelet Rich Plasma mixed with Calcium sulphate ß- hemihydrate
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Fig. 2: Group - A: Calcium sulphate ß- hemihydrate with autologous platelet rich plasma

Fig. 3: Group - B: Calcium sulphate ß- hemihydrate alone

Fig. 2: A & B) Pre-operative probing pocket depth, C) Pre-operative IOPA showing Osseous defect, D) Defect
Exposed and degranulated, E) Platelet Rich Plasma, F&G) Calcium sulphate b- hemihydrate mixed with platelet
rich plasma and placed into the defect, G) Suture Placed, H) Periodontal dressing placed, I) IOPA at 270 days
showing partial resolution of defect.

Fig. 3: A) Pre-operative probing pocket depth, C) Pre-operative IOPA showing Osseous defect, C) Defect Exposed
and degranulated, D) Calcium sulphate b-hemihydrate and placed into the defect, E) Suture Placed and Periodontal
dressing placed, I) IOPA at 270 days showing partial resolution of defect.
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RESULTS

Un-Paired t - test was used for comparing the two
sets of data at baseline for all parameters between Test
group and Control group and all the parameters were found
to be statistically insignificant (p > 0.05) (Table 1).

Table 1: Baseline comparison of all
measurements (in mm) between groups

Parameters GROUP Mean Std. ‘t’ ‘p’
Deviation

Probing Depth (mm)      A 7.39 0.852 1.089 .277NS

     B 7.26 0.836

Clinical Attachment      A 7.28 .830 .966 .335NS
Level (mm)

     B 7.17 .779

Gingival Recession      A .20 .471 .320 .750NS
(mm)

     B .18 .411

Osseous Defect (mm)      A 3.63 .720 .193 .847NS

     B 3.65 .744

Plaque index      A .99 .190 .731 .467NS

     B 1.01 .192

Gingival Index      A 1.07 .212 .704 .482NS

     B 1.05 .189

Significant reduction in PPD, CAL, OD, PI and GI
were noted in both the groups. Post operative GR was
observed in test as well as in control groups (Table 2).
The changes in each variable did not follow normal
distribution, thus, change in each variable were analyzed
using non-parametric test (Mann-Whitney test).

It was observed that, Group - A (Test group) showed
significant difference in resolution of osseous defect
(Osseous Gain) as compared to Group - B at the end of
nine months (P < 0.05) (Table 3). Rest all parameters
were statically insignificant (P > 0.05) in both the groups.

DISCUSSION

The ultimate goal of periodontal therapy has always
been the regeneration of lost attachment apparatus.
Currently, there are various treatment modalities available
for periodontal regeneration, which includes various
biomaterials, biological agents either alone or in
combination.1,2,6,8-10 In an effort to reduce cost of
periodontal therapy, Calcium sulphate ß- Hemihydrate
either alone or in combination with PRP was tried in the
current study.

Calcium Sulfate ß- hemihydrate has been used as
bone graft for over 100 years in field of medicine. It is

Table 2: Comparison of parameters in Group - A and Group - B at Baseline and at 270 days
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Table 3:  Comparison of change in a parameter - Between groups
(Change at 270 days compared to baseline), Mann-Whitney Non-Parametric Test

GROUP Mean Rank Sum of Ranks U ‘p’

Probing Depth (mm) A 106.97 10696.50 4353.5 0.104NS

B 94.04 9403.50

Clinical Attachment Level (mm) A 107.67 10767.00 4283.0 .070NS

B 93.33 9333.00

Gingival Recession (mm) A 17.88 304.00 138.0 .803NS

B 17.12 291.00

Osseous Defect (mm) A 116.45 11644.50 3405.5 .000
Significant

B 84.56 8455.50

Plaque index A 93.06 9305.50 4755.5 .578NS

B 107.95 10794.50

Gingival Index A 102.68 10268.00 4782.0 .594NS

B 98.32 9832.00

Graph 1: Change in Osseous Defect in
both the Groups (in mm)

Graph 2: Change in Percentage of Osseous Gain
in both the Groups at 270 days

biocompatible, bioabsorbable, osteoconductive
biomaterial and has been used as bone graft that resorbes
within 45 to 76 days  following implantation.11,12

PRP is basically an increased concentration of
platelets in plasma obtained after centrifugation of blood.
It contains high concentration of growth factors which
are biological medatiors that play an important role
during in regulating cell proliferation, chemotaxis and
differentiation of cells, which in turn, promote healing
of periodontal tissue.13,14

Platelets play an important role in hemostasis. The
growth factors stored in α - granules are platelet-derived
growth factor (PDGF), transforming growth factor - ß
(TGF-ß), Insuline like growth factor (IGF) and vascular
endothelial growth factor (VEGF). These factors are
released as a result of degranulation of α- granules which
may be caused by variety of stimuli. Release of these
factors increases the angioblasticfibroblastic proliferation
which results in formation of granulation tissue and also
aids in remodeling of extracellular matrix. there by aiding
in wound healing.14

Melcher (1976)15  was the first to describe the concept
of periodontal regeneration. He suggested the role of
various cellular components of attachment apparatus and
concluded that if cells from periodontal ligament are
allowed to repopulate the defect, true regeneration was
possible. Later Karring and Nyman (1980)16 studied the
mechanism of periodontal healing and concluded that
stimulation of progenitor cells to occupy defect is
essential for periodontal regeneration. Keeping in mind
the vital role of growth factors, PRP was used in the
present study.
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The possibility of using autologous PRP along with
bone grafting procedures was first explored by Marx et
al17 where they observed that addition of PRP to bone
graft accelerates the rate of bone formation and
maturation as compared to bone graft alone.

Combination of PRP and bone substitutes for the
treatment of periodontal osseous defects is based on a
sound biologic rationale; however, the clinical results of
different studies indicative of the synergistic effect
of PRP remain equivocal.17-22

The present study was carried out to evaluate the
efficacy of calcium sulphate ß- hemihydrate alone  or in
combination with PRP, in terms of reduction in PPD,
change in CAL and resolution of OD (Osseous gain).
The baseline parameters in both the groups were
comparable (Table 1). Both groups showed OD fill
(Osseous gain), mild GR, and improvement in GI and
PI between baseline and nine months (Table 2).

The improvement in PI and GI in both the Groups
may be due to better patient compliance following
periodontal therapy. PPD is not only an important
parameter in diagnosing periodontitis but also in
evaluating the outcome of periodontal therapy. There was
a significant reduction in PPD within both test and control
group from baseline to 9 months period (Table 2).
However, there were no significant difference in
reduction of pocket depth when two groups were
compared (p>0.05) (Table 3) the results of the present
study are in accordance with other studies.23,24

A more reliable way to assess the outcome of
periodontal therapy is CAL. Our observation for CAL is
in accordance with other studies.21-25 The gain in the
CAL in both the groups was due to resolution of
gingival inflammation and regeneration of the lost
periodontium.26,27 Post operativelyGR was observed in
both the groups and was due to post-operative shrinkage
of tissues (Table 2).

The rationale for using PRP was to accelerate
vascularization of the graft, enhance soft tissue healing
and bone regeneration. The fibrin meshwork in PRP
acted as glue aiding in stabilizing the graft material and
the blood clot. It also prevent the apical migration of
epithelial cells and connective tissue cells from the flap,
and thus may have exerted  GTR like effect in the treated
defects.

The mean amount of OD fill (Osseous gain) from
baseline to 9 monthin Group - A and Group - B was 1.95
mm and 1.68 mm respectively, which was statistically
significant (Table 2, Graph 1). However, inter group
comparison showed that the resolution of defect in Group
A was more as compared to Group - B subjects (P<0.05)
(Table 2). Our observations are in line with studies of
other authors.20,26,28

The mean change in percentage of defect fill from
baseline to 9 month was significantly greater in
Group -  A (53.70%) when compared to Group - B (46.30%)
(Graph 2).

The greater amount of bone fill in Group - A subject
may be due to the beneficial effect of PRP during healing.
It has been reported that PRP “jump starts”, the healing
by providing increased levels of growth factors at the
local site, works well in combination with the graft, aids
in early consolidation of graft at defect site, helps to
speeds up the mineralization process and increases the
trabecular density. Our observation for resolution of OD
(Osseous gain) are in line with other studies.14,20,26

Autologous PRP is safe to use. Due to its sticky nature it
improves the handling of graft material and makes
packing of graft in to the defect much easier. It also
maintains space for regeneration.28

From the observation of the present study it can be
speculated that Calcium sulphate ß- hemihydrate with
PRP was able to regenerate more bone. This was
probably due to the fact that multiple biological agents
are released by activation of platelets and their presence
in high concentration at the defect site may have helped
in early consolidation of graft.

LIMITATIONS OF STUDY

Histological study which is a gold standard for
assessment for regenerative procedure was not done
because of certain limitations and ethical considerations.

CONCLUSION

The result of the present study is encouraging and
supports the clinical use of PRP with calcium sulphate
ß- hemihydrate. It is recommended that a multicentric
study should be carried on a larger sample size to
substantiate our findings.
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