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Abstract The aim of this prospective controlled random-
ized clinical trial was to evaluate the additional effect of
platelet-rich plasma (PRP) in attachment gain. Twenty-two
patients showing contralateral intrabony defects were
included. Defects were randomized to β-TCP (Cerasorb®)
in combination with PRP (test) or alone (control). Probing
pocket depth (PPD), clinical attachment level (CAL), and
relative AL (RAL) were assessed at the first, initial, re-
evaluation (or basis examinations) and 6 months after
surgery. Defect dimensions were recorded at baseline
surgery (day 0) and during re-entry surgery (after 6 months),
with vertical depth of the defect as primary outcome
variable. An early healing index (EHI) was assessed 3 days,
1, 2 and 4 weeks after surgery. Both treatments led to
clinical improvements. The median reduction of open
vertical depth was 1.9 mm (interquartile intervals, 0.75
and 2.5 mm) at test sites, compared with 2.6 mm (1.8 and
3.5 mm) at control sites (p=0.19, Wilcoxon). The median
reductions of PPD and CAL at the four sites in close
proximity to the defect in the interproximal area at test sites
were 0.8 and 0.28 mm, and at control sites 0.4 and
0.13 mm, respectively. The EHI showed a reduction from
grade 3 after 3 days to grade 1 after 4 weeks. PRP did not
improve the results achieved with β-TCP in the treatment
of intrabony defects.
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Introduction

Traditional synthetic bone grafts are ceramics of hydroxy-
apatite (HA; Ca10(PO4)6(OH)2), tricalcium phosphate
(Ca3(PO4)2) or combinations of the two. α- and β-
tricalcium phosphate (TCP), although chemically identical,
have different physiological characteristics [14, 15, 32].
The β-form is the most stable with a calcium-to-phosphate
atomic ratio of 1.5 [18]. Porous β-TCP synthetic cancellous
bone resembles human cancellous bone in structure and
composition. Generally, β-TCPs contain approximately
39% calcium and 20% phosphorus by weight, similar to
natural mineral content in bone [24]. TCP has been
evaluated in spinal fusion with results comparable to those
with autogenous bone [12].

These materials are considered to be resorbable, since the
rate of biodegradation is higher when compared with HA [9,
10]. When used alone for grafting, these synthetic grafting
materials function as osteoconductive scaffold for new bone
growth and as bridges to the host bone. The scaffold is then
removed by a combination of dissolution and phagocytosis
(cell-mediated resorption) [16, 17, 25, 35].

β-TCP Cerasorb® (Curasan AG, Kleinostheim, Ger-
many) is a pure phase β-TCP. This material has been used
in the treatment of osseous defects in animals and humans
[2, 34, 36, 37, 39]. It has been used as synthetic bone
substitute in orthopedics and dentistry without adverse
events since many years [2, 5, 11, 13, 20, 36, 37]. β-TCP
has been used in sinus floor augmentation treatments [44,
49]. The effect on bone regeneration was evaluated in
hollow titanium cylinders implanted in the posterior jaws of
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five volunteers [41]. The results showed that the pure β-
TCP was resorbed simultaneously with new bone formation
in a period of 6 months, without interference with the bone
matrix formation. However, it also has been reported that
the replacement of β-TCP by bone does not occur in an
equitable way. This means that there is always less bone
volume produced than the volume of β-TCP reabsorbed
[19]. For this reason, the clinical use of β-TCP has been
recommended as an adjunctive with other less reabsorbable
bone graft substitutes or as an expander for autogenous
bone graft [31].

Platelet-rich plasma (PRP) is a novel method for gaining
autologous growth factors, specifically platelet-derived
growth factor (PDGF) and transforming growth factor β
(TGF-β) [6, 29, 47]. PDGF and TGF-β are abundant in the
alpha granules of platelets [46]. Therefore, the specific
sequestration and concentration of platelets in plasma and
subsequent application of that preparation to wound healing
sites increases the concentration of platelets and theoreti-
cally of PDGF and TGF-β. PRP modulates cell prolifera-
tion in vitro in a cell-type-specific manner [33]. The growth
factors present in PRP might promote wound healing at
sites of injury in periodontal tissue by formation of the
fibrin clot in combination with up-regulating collagen
synthesis in the extracellular matrix [21].

Recently, the combination of autologous platelet-rich
plasma (PRP) and different bone substitutes has been used
in periodontal and maxillary sinus elevation surgeries [1, 3,
4, 28]. The effects on the rate of bone remodeling of β-TCP
in combination with autologous PRP have been studied in
animal experiments [22, 23]. Densitometric results obtained
after 6 weeks demonstrated that the bone formation was
significantly more effective when PRP was used. However,
only a few studies have assessed the effects of β-TCP in
combination with autologous PRP in oral surgery in
humans [7, 43, 48].

The purpose of this prospective randomised double-
blinded clinical trial was to investigate the effects of PRP in
the treatment of periodontal intrabony defects treated with
β-TCP.

Materials and methods

Patients and defects

Twenty-two patients with chronic periodontitis were in-
cluded after informed written consent. The study protocol
was approved by the ethic commission of the Justus-Liebig
University, Giessen. All patients were older than 30 years.
All patients had at least one interproximal site in each
contralateral quadrant from the distal area of the canines to
the mesial area of the first molar, presenting with probing

pocket depth (PPD)>5 mm. The selection criteria of the
osseous radiographic defects were contralateral two-wall
defects with an intraosseous component as estimated by
recent radiographies of good quality and bone sounding.
Exclusion criteria were systemic diseases, specially those
affecting bone metabolism, smokers (>10 cigarettes per
day), poor oral hygiene (PLI≥40%), tooth mobility>grade
II, periapical lesions, furcation defects≥grade II, and
deficient restorations at the test teeth.

Study design and randomisation

The design of the study is demonstrated in Fig. 1. At the
first examination, the following clinical parameters were
assessed using the Florida probe® (Gainesville, Florida,
USA): PPD, gingival recessions (GR), and bleeding on
probing (BOP) at six sites per tooth. The clinical attach-
ment level (CAL) was calculated by adding (in case of
gingival recession) or subtracting (in case of gingival
enlargement) the value of GR to/from the value of PPD.
The relative attachment level (RAL) was measured at the
test teeth using individually manufactured acrylic stents
with markings at six sites per tooth as reference (from the
marking to the bottom of the pocket). A period of repeated
professional supragingival oral hygiene (PTC1–PTC4) and
motivation sessions followed. Afterwards, an initial exam-
ination was performed assessing the clinical parameters
previously described. Additionally, subgingival plaque and
gingival crevicular fluid (GCF) samples were taken (data
are to be analysed and reported in a separate manuscript).
Consequently, a period followed where deep scaling and
root planing of all sites with PPD≥4 mm was performed.
After 2 weeks, a re-evaluation was performed, assessing all
clinical parameters, and sampling subgingival plaque and
GCF. Radiographs of test and control teeth were taken
using a standardised individually manufactured holder,
allowing the taking of the radiographs in the same position.
If at this examination more than two sites with PPD≥4 mm
and BOP remained, the combined antibiotic therapy of
amoxicillin and metronidazole was indicated [42]. Only the
patients who received antibiotics were re-examined 10 days
later (basis examination). After the re-evaluation, the
baseline surgical procedure (OP at day 0) and intrasurgical
measurements (IM) were performed. Thereafter, oral
hygiene was controlled at 1, 3, 4 weeks and 3 months.
After 6 months, all clinical parameters were assessed, a re-
entry surgery was performed, and the same intrasurgical
measurements were recorded. Radiographs were taken.

Additionally, the early healing index (EHI) was assessed
3 days, 1, 2 and 4 weeks after surgery by an independent
investigator [45]. This index contains five grades as follows:
(1) complete flap closure, no fibrin line in the interproximal
area; (2) complete flap closure, fine fibrin line in the
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interproximal area; (3) complete flap closure, fibrin clot in
the interproximal area; (4) incomplete flap closure, partial
necrosis of the interproximal tissue; and (5) incomplete flap
closure, complete necrosis of the interproximal tissue.
Photographs were taken during the whole study period.

Platelet-rich plasma preparation

The method for PRP preparation was according to the
manufacturer’s directions (Curasan AG, Kleinostheim,
Germany). Ten milliliters of venous blood was collected
using vacutainer collection tubes with 10% trisodium citrate
solution (Sarstedt, Nümbrecht, Germany). Blood was
centrifuged 10 min at 900×g. After this step, two fractions
in the tube were visible: one containing the plasma and
platelets, and one containing erythrocytes, leukocytes, and
platelets. Using a second vacutainer tube, the fraction
containing the plasma and platelets was carefully aspirated.
This PRP was centrifuged at 2000×g for 15 min. After this
step, again two fractions in the tube were obtained, one
upper part containing platelet-free plasma and, in the
bottom, one pellet containing the platelets. Using a needle,
the platelet-free plasma was aspirated and removed, leaving
0.3 ml plasma in the bottom with the pellet. Then, the tube
was mixed for 20 s and the PRP aspirated with a further
tube. The PRP was placed in a small stainless steel cup and
mixed with the β-TCP. Each patient received its own PRP.

Surgical procedure

Surgical procedures were performed by an experienced
surgeon (S.B.). After local anaesthesia, a full thickness
access flap using the modified papilla preservation tech-

nique was raised [8] at each site simultaneously. Releasing
incisions were made if necessary. After the flaps were
raised, granulation tissue and any remaining subgingival
calculus were removed. The roots were planed with hand
instruments. Thereafter, a blinded examiner assessed the
morphology of the defect and the tissue boundaries (Fig. 2).
The morphology of the defects was recorded as follows:
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Fig. 2 Measurements of the hard tissue boundaries surrounding the
two teeth as assessed during surgical intervention, measured from the
stent to the bottom of the defect at the following sites: tooth 1, a
distobuccal, b buccal, and c mesiobuccal. Tooth 2, e distobuccal, f
buccal, and g mesiobuccal. Primary outcome measurement: d deepest
part of the defect in the interproximal area, measured from the stent to
the bottom of the defect. The same measurements were performed
from the lingual/palatal side in order to achieve measurements at six
sites per tooth and to measure the primary variable from the buccal
and lingual sides
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Fig. 1 Schematic illustration of the study design. PLI plaque index, PBI papillary bleeding index, PPD probing pocket depth, BOP bleeding on
probing, CAL clinical attachment level (from the CEJ to the bottom of the pocket), RAL relative attachment level (from the stent to the bottom of
the pocket),BS bone sounding, PTC professional teeth cleaning, PLA plaque samples, DS deep scaling, Antib antibiotic therapy, RAD radiographs,
OP baseline surgery, IM intraoperative measurements, EHI early healing index, re-entry re-entry surgery
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First, the vertical depth of the interdental defect (primary
outcome variable, d) was measured during surgical inter-
vention with a periodontal probe (PCP-UNC 15) from the
stent to the deepest part of the defect. This measurement
was performed at the buccal and at the lingual sites.
Subsequently, vertical measurements of the hard tissue
boundaries surrounding the two operated teeth were
performed from the stent to the bottom of the defect at six
sites per tooth: mesiobuccal and mesiolingual, distobuccal
and distolingual, and buccal and lingual (Fig. 2). The same
measurements were performed from the stent to the
margin of the crestal bone. Then, the random list was
opened, and the defects were consecutively treated with
either sequence: sequence 1, quadrant II or III treated only
with β-TCP and quadrant I or IV treated with β-TCP and
PRP; sequence 2, quadrant II or III treated with β-TCP
and PRP, and quadrant I or IV treated only with β-TCP.
The granule structure of β-TCP (0.5 g, 150–500 μm,
batch number L093B) was applied dry with a periosteal
instrument in the defect, without pressing the material. No
other vehicle for β-TCP was used. Similarly, the mixture
of β-TCP and PRP was applied. The defect was
completely filled but not overfilled. The surgical flap
was then repositioned after periostal fenestration to ensure
that it covered the bone graft. A modified mattress suture
was performed using non-irritating sutures (Prolene 6/0,
Ethicon, Norderstedt, Germany) to ensure tight adaptation
and a stable wound. Sutures were removed after 1 week.

Outcomes of the study

The primary outcome measurement was the vertical depth
of the defect recorded intraoperatively at the interdental
space from the stent to the deepest point in the defect. The
mean difference (from buccal and lingual) in this vertical
measurement between the baseline surgery and the re-entry
surgery after 6 months reflected the filling of the defect.
Secondary parameters were all other clinical measurements,
the hard tissue boundaries assessed during the surgeries and
the early healing index. The intraosseous defect depth was
calculated from the deepest point of the defect to the
highest alveolar bone level of the defect. Additionally,
standardised radiographs were visualised and evaluated by
an independent investigator. Using a magnifying glass (5×),
the distance from the cement–enamel junction to the first
contact of bone at the root of the respective teeth was
measured to the nearest millimeter.

Statistical analysis

Descriptive statistics (median, minimum, maximum and
interquartiles) were used for the clinical parameters PPD,
CAL, RAL and EHI. For the results of the parameters PPD,

CAL, RAL and the hard tissue boundaries of the treated
teeth, three regions were evaluated: The region surrounding
the defect included all four sites in close proximity to the
defect in the interdental area (Fig. 2c and e, from buccal
and lingual), the region in the middle included all four sites
in the middle of the two teeth (Fig. 2b and f, from buccal
and lingual) and the third region involved all four sites that
were not in the proximity of the defect (Fig. 2a and g, from
buccal and lingual).

Due to the split-mouth design of the study, two sequences
of treatment were possible: sequence 1, quadrant II or III
treated only with β-TCP and quadrant I or IV treated with β-
TCP and PRP; sequence 2, quadrant II or III treated with β-
TCP and PRP, and quadrant I or quadrant IV treated only
with β-TCP. A random list was established by an indepen-
dent investigator who did not participate in the clinical part
of the study.

The description of the results of the two treatment forms
(sequences) was performed both separately for each
sequence and for the two sequences together. As a normal
distribution could not be assumed, the non-parametric
Wilcoxon rank sum test was used. For the nominal or
ordinal scaled parameters, crossover tables and Fisher’s
exact test were used. As a non-parametric estimation of the
advantage (reduction test versus control) the Hodges–
Lehmann estimator and the corresponding 95% confidence
interval (CI) were computed.

Results

Patients

Twenty-two patients who met the inclusion criteria were
consecutively recruited and randomly assigned to each
treatment sequence. Ten patients were treated as follows: β-
TCP and PRP on the right side and β-TCP on the left; 12
patients were treated with the converse treatment sequence.

Primary outcome variable and hard tissue boundaries

Both treatment modalities led to improvements regarding
the primary outcome, change of open vertical depth (buccal
and lingual sites) between the baseline surgery and the re-
entry surgeries (Fig. 3). The median change in the test site
(β-TCP and PRP) was 1.9 mm (minimum, −3.0 mm; first
quartile, 0.8 mm; third quartile, 2.5 mm; maximum,
5.5 mm). The median change in the control site (β-TCP)
was 2.6 mm (minimum, −3.8 mm; first quartile, 1.8 mm;
third quartile, 3.5 mm; maximum, 6.5 mm). No significant
differences between test and control sites were found (p=
0.19, Wilcoxon). In order to get an un-biased estimation
and taking in consideration the study design, the Hodges–
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Lehmann estimator of the advantage (reduction test versus
control) was 0.81 (95% CI, −1.9; 0.4).

The hard tissue boundaries of the two teeth were measured
(as previously described) intrasurgically at the time of baseline
and re-entry surgeries. However, there were no differences
between both treatment modalities in any of the hard tissue
boundaries between the two surgeries (data not shown).

In the control sites (β-TCP), the median intraosseous
defect depth was 3.3 mm at the time of baseline surgery and
1.6 mm at the re-entry surgery. In the test sites (β-TCP and
PRP), the median intraosseous defect depth was 3.5 mm at the
time of baseline surgery and 2.4 mm at the re-entry surgery.

Clinical parameters

Table 1 shows the values of the parameters PPD, CAL and
RAL at the re-evaluation (or at the basis examination) and

the re-entry surgery after 6 months, assessed at all four sites
in close proximity to the defect in the interproximal area.
The median change in PPD was 0.8 mm in the sites treated
with β-TCP + PRP (minimum, −1.4 mm; first quartile,
0.4 mm; third quartile, 1.2 mm; maximum, 1.9 mm). The
median change in the β-TCP sites was 0.4 mm (minimum,
−1.8 mm; first quartile, −0.1 mm; third quartile, 1.0 mm;
maximum, 3.0 mm; Fig. 4).

The median change in CAL in the β-TCP + PRP sites
was 0.3 mm (minimum, −2.0 mm; first quartile, −0.4 mm;
third quartile, 0.9 mm; maximum, 3.0 mm). The median
change in the sites treated with β-TCP was 0.1 mm
(minimum, −2.5 mm; first quartile, −0.4 mm; third quartile,
0.7 mm; maximum, 1.9 mm; Fig. 5).

The median of the difference in RAL was 0.2 mm in the
group of patients that were treated with the sequence β-
TCP at the left side and β-TCP with PRP at the right side.
This value was 0.1 mm in the group of patients that were
treated with the sequence β-TCP at the right side and β-
TCP with PRP at the left side.

There were no significant differences in the clinical
parameters PPD, CAL and RAL between both treatment
modalities in the region surrounding the defect. Similar
results were found in the other regions of the test teeth (data
not shown).

Early healing index

Figure 6 shows the EHI after 3 days, 1, 2 and 4 weeks after
the first surgery separated by treatment [45]. Three days
post-surgery, the median of the EHI showed a score of 3 in
the two treatment modalities. The same score was observed
in both treatments after 1 week. After 2 and 4 weeks, the
median score was similarly reduced in both treatment
modalities from 3 to 2 and from 2 to 1, respectively.
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Fig. 3 Change in bony defect vertical depth (measured from the stent
to the deepest part of the defect) between the baseline surgery at day 0
and the re-entry surgery after 6 months, separated by treatment (p=
0.19, Wilcoxon; n=22). The horizontal line inside the box marks the
median. The lower and upper lines of the box mark the first and third
quartile, respectively. The lower and upper horizontal lines at the end
of the vertical lines extending from the box mark the minimum and
maximum, respectively

Table 1 Clinical measurements of the two treatment modalities

Parameter β-TCP + PRP β-TCP

Baseline
surgery

Re-entry
surgery
(after 6
months)

Re-evaluation 6 months Baseline
surgery

Re-entry
surgery
(after 6
months)

Re-
evaluation

6 months

Vertical defect depth
(stent,
intrasurgically)

13 (10.5–14) 11 (9.8–11.8) 12.3 (11–13.5) 10.1 (8.3–11.3)

PPDa 3.8 (3.5–4.4) 3.2 (2.4–3.9) 2.9 (2.5–3.6) 2.5 (2.1–3.3)
CALa 4.9 (3.1–5.85) 4.2 (3.9–5.9) 4.3 (2.6–5.7) 3.2 (2.7–5.5)
RALa (stent) 7.2 (6.5–7.6) 7.1 (6.6–7.9) 7.4 (6.9–8.5) 6.9 (6.8–8.5)

Median, first and third quartiles in parentheses
aMedian, first and third quartiles of the four sites surrounding the defect in the interdental area
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Radiographic analysis

At the time of surgery, there was a mean defect depth of
5.8 mm in the teeth treated with β-TCP. At the time of re-
entry surgery 6 months later, the mean value was 4.5 mm
(difference, 1.3 mm). At the sites treated with β-
TCP + PRP, there was a mean defect depth of 6.7 mm at
the time of surgery and 5.5 mm at the time of re-entry
surgery (difference, 1.1 mm).

Discussion

The results of the present prospective randomised double-
blind clinical trial demonstrate that for the treatment of
periodontal intraosseous defects, both the application of β-
TCP alone and β-TCP with PRP result in an improvement
of the vertical depth assessed during re-entry after 6 months.

Both treatment modalities resulted in pocket depth reduc-
tion and clinical attachment gain as compared to baseline
values. However, the difference between the treatment
modalities was not statistically significant.

Only few studies have assessed the effects of β-TCP in
combination with autologous PRP in oral surgery in
humans [43, 48]. A study investigated whether the
combination of β-TCP with autologous PRP enhances
bony regeneration and resorption of the TCP material in
sinus floor augmentation prior to implant insertion [48]. Six
months later, the formation of new bone was about 8–10%
higher when PRP was applied in the specimens harvested
from the augmented region. The resorption of β-TCP was
not accelerated and foreign-body giant cells and soft tissue
surrounding the β-TCP granules were present.

Studies showing the effects of PRP in combination with
β-TCP in periodontal surgery are scarce. There are studies
on the effect of PRP with other materials or in combination
with guided tissue regeneration (GTR) alone [3, 4, 26, 27].
The combination of PRP with bovine porous bone mineral
(BPBM) and GTR was applied for the treatment of
periodontal intraosseous defects in humans [3]. The authors
reported a significant difference in clinical attachment gain
between the defects treated with the combination of PRP/
BPBM and GTR than in the control group treated with an
open-flap debridement (4.52 versus 1.47 mm, respectively).
Defect fill was also superior in the test group. Lekovic et al.
[28] studied the effect of a combination of PRP with BPBM
and PRP/BPBM with GTR in promoting reduction in
probing depth, gain in clinical attachment and defect fill
in intrabony periodontal lesions, revealed by re-entry
surgeries at 6 months post-treatment. The results showed
that both treatment modalities resulted in significant
probing depth reduction and clinical attachment gain
compared to baseline values. Re-entry surgeries revealed
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Fig. 4 Change in probing pocket depth (PPD) measured with the
Florida Probe® at all four sites in close proximity to the defect in the
interdental area between the re-evaluation and re-entry surgery after
6 months, separated by treatment (see legend to Fig. 3 for further
explanation)
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Fig. 5 Change in clinical attachment level (CAL) measured with the
Florida Probe® at all four sites in close proximity to the defect in the
interdental area between the re-evaluation and re-entry surgery after
6 months, separated by treatment (see legend to Fig. 3 for further
explanation)
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similar defect fill for both treatment groups. Similar results
were observed in the treatment of human mandibular class
II furcation lesions [27] and periodontal intrabony defects
[4]. Using PRP in combination with an autologous bone
graft, Marx et al. [29] showed a bone maturation increase in
large human mandibular defects, 1.62–2.16 times that using
autologous bone alone at 6 months postoperatively, as
measured by histomorphometry. Other studies have shown
that the addition of PRP did not induce significantly more
new bone formation [30, 40].However, the results of these
studies cannot be compared due to different study designs.

In the present study, it was hypothesised that the use of
PRP in conjunction with β-TCP might accelerate the bone
formation rate. However, histological samples were not
obtained in this study in order to demonstrate if the TCP
particles were osseointegrated or encapsulated by connec-
tive tissue. Thus, clinical parameters were analysed.
Although the results of the present study showed that both
treatment modalities resulted in reduction of PPD and CAL,
and similar defect fill for both treatment groups was present
at the re-entry surgeries, the reduction of the clinical
parameters was minimal compared to baseline values. This
is not in accordance with the previously reported data on
the effect of a combination of PRP with other graft
materials after 6 months [3, 28]. However, in the present
study, clinical data were analysed including all four sites in
close proximity to the defects in the interdental area and not
only at the deepest lingual or buccal sites. Since the
majority of the studies measured PPD and CAL only at the
deepest sites, the clinical data cannot be compared.

In this study, the radiographic measurements differed
from the measurements during re-entry. The reason for this
difference might be the morphology of the bony defect,
since two-wall defects with an intraosseous component
were part of the inclusion criteria. The intraoperative
measurements were performed from the stent to the deepest
point of the defect. In the radiographs, the measurements
were performed from the cement–enamel junction to the
first contact of bone at the root. This might be the buccal or
lingual bone wall of the defect.

More recently, the influence of PRP on early wound
healing and regeneration outcomes following GTR therapy
was investigated [7]. Intra-bony defects were treated with
β-TCP and a bioresorbable GTR membrane. In the test
defects, additional PRP was added. A significant gain in
CAL after 12 months was observed in both groups,
although the differences in clinical outcomes between test
and control sites were not significant. PRP did not seem to
have a noticeable influence on the clinical and radiographic
outcomes following GTR. However, PRP reduced the
occurrence of post-operative membrane exposures.

Only few studies evaluating clinical outcomes of β-TCP
in intraosseous defects have been performed [36, 37].

Snyder et al. [37] evaluated β-TCP on 17 patients with one-
wall, two-wall bone and class II furcation defects using
standardised preoperative and postoperative radiographs,
clinical measurements and clinical photographs. After
18 months, the results showed an average of 2.8 mm of
new bone. The capacity of β-TCP to promote bone
formation after grafting in intrabony defects in humans
was also studied by Saffar et al. [36]. Five biopsies were
collected from four patients during re-entry surgery 16 to
40 months after implantation. They were processed without
demineralisation for histological examination. The less
mature samples showed a highly fibrous, cellular and
poorly vascularised connective tissue surrounding the
material in the samples. Howship’s lacuna-like cavities
were visible at the surface of the material. They contained
absorbing mononuclear phagocytes. At a more mature
stage, the graft was embedded in an acellular fibrous
material that underwent mineralisation from the medullary
spaces towards the granules, and the bone formed was
subsequently remodeled. The implanted material itself was
progressively modified and acquired the staining appear-
ance of bone invaded by cells and vessels. However, in a
previous study, eight intrabony lesions in four patients that
were treated with TCP implants were removed en bloc 3 to
8 months after periodontal flap debridement and histolog-
ically analysed [38]. They were walled off by collagen and
did not appear to enhance new attachment nor did they
induce an inflammatory infiltrate. Thus, they seemed to act
as nonirritating fillers. Microscopically, closure of the
lesions demonstrated repair with limited evidence of new
connective tissue attachment. Histologic expression of the
clinical gain in closure was the result of closure by long
junctional epithelium. In view of the minimal gains in
clinical parameters found in the present study, it is possible
that the β-TCP served as a filler material, and the closure
was due to a long junctional epithelium.

Recently, the effect of β-TCP on bone regeneration was
evaluated in hollow titanium cylinders implanted in the
posterior jaws of five volunteers [41]. β-TCP particles were
inserted inside the cylinders and harvested 6 months after
placement. Control cylinders were inserted without β-TCP
particles. The density of the newly formed bone inside the
bone-growing chambers measured 27.84%±24.67% in test
and 17.90%±4.28% in control subjects, without a statisti-
cally significant difference. Analysis of the histologic
specimens revealed that the density of the regenerated bone
was related to the density of the surrounding bone. The
study showed that the pure β-TCP was resorbed simulta-
neously with new bone formation in a period of 6 months,
without interference with the bone matrix formation.

In the present study, PRP did not improve the results
achieved with β-TCP alone in the treatment of intrabony
defects.
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