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ABSTRACT

Background and Aims: Bone loss around dental implants is generally measured by monitoring changes in marginal bone level using
radiographs. After the first year of implantation, an implant should have <0.2 mm annual loss of marginal bone level to satisfy the
criteria of success. However, the success rate of dental implants depends on the amount of the crestal bone around the implants.
The main aim of this study was to evaluate and compare the crestal bone loss around implants placed with particulate g-Tricalcium
Phosphate Bone Graft and platelet concentrates. Methods: 50 individuals received hundred dental implants. Each individual received
one dental implant in the edentulous site filled with B-Tricalcium Phosphate Bone Graft along (8-TCP) with Platelet- Rich Plasma (PRP)
(Group A) and another in edentulous site filled only with B-Tricalcium Phosphate Bone Graft (Group B) in the posterior edentulous
region. All the 100 implants were prosthetically loaded after a healing period of three months. Crestal bone loss was measured on
mesial, distal, buccal and lingual side of each implant using periapical radiographs 3 months, 6 months and 9 months after implant
placement. Results: The average crestal bone loss 9 months after the implants placement in Group A and Group B was 2.75 mm and
2.23 mm respectively, the value being statistically significant (P < 0.05). In both Group A and Group B, the average crestal bone loss
was maximum on the lingual side followed by buccal, distal and mesial sides. Conclusion: -TCP is a promising biomaterial for clinical
situations requiring bone augmentation. However, the addition of PRP results in decreased bone loss around the dental implants.
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Introduction progressive resorption of the alveolar bone and decreased

. . masticatory performance. Tooth replacement with dental

Damage to the tooth can be caused by various etiological factors . . .. ..
. . . . ) implants has led to an important revolution in modern clinical
like periodontal disease, abscess formation, trauma, or vertical . . .
dentistry. Branemark first introduced osseointegrated dental

tooth fracture. Common consequences of tooth loss include
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implants to allow firm anchorage of titanium implant screws into
living bone, a process referred to as osseointegration.[!

Implant-based treatment is a growing part in the modern
dentistry. Loss of alveolar bone around dental implants is

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is
given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Uppala S, Parihar AS, Modipalle V, Manual L,
Oommen VM, Karadiguddi P, et al. Crestal bone loss around dental
implants after implantation of Tricalcium phosphate and Platelet- Rich
Plasma: A comparative study. J Family Med Prim Care 2020;9:229-34.

© 2020 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 229



Uppala, et al.: Bone loss around dental implants

revealed in 5-10% of patients. A dental implant is considered to
be a failure if it is lost, mobile, or shows peri-implant bone loss
of greater than 1.0mm in the first year and greater than 0.2mm
a year after. Peri-implantitis can result in bone loss around the
implant and eventual loss of the implant. Peri-implantitis is
a site-specific infectious disease that causes an inflammatory
process in soft tissues and bone loss around an osseointegrated
implant in function.”? The long-term clinical success of dental
implants depends mainly on the preservation of the bony support
around the implant, which is usually evaluated with radiographic
images.P)

In the peri-implantitis treatment together with operative and
conservative treatment, bone substitutes are often used to replace the
bone defect. One of the materials is Tti calcium phosphate (TCP).
TCP is widely used to increase bone after tooth extraction and in
dental implantation, also in peri-implantitis treatment. -tricalcium
phosphate (B-TCP), and a combination of HAp/B-TCP are used
since they do not evoke adverse cellular reactions, and in time, the
material is either replaced by bone or integrated into the body,
depending on the degradation propetties.**!

Platelet concentrates (platelet-rich-fibrin) are obtained by
centrifugation of blood, following a method first described
by Choukroun and colleagues. These materials contain high
concentrations of growth factors (PDGFE, TGF-}, IGF and
VEGF), and inflammatory molecules (IL-1f, 11.-4, 1L.-6 and
TNF-0r), and they could enhance the healing process, possibly
leading to better bone repair and regeneration. It has been shown
that platelet concentrates accelerate the healing of dermal soft
tissue and of the oral mucosa in cases of extraction.”

Bone loss often leads to increased chances of implant
failure. Possible causes of crestal bone loss could be a local
inflammation/infection and mechanical stresses acting on the
crestal bone around the implant crest module/collat. Various
dental implants with different surface designs are being used for
dental rehabilitation of patients. Many of them are two-stage,
submerged implants with a 2 mm smooth coronal collar/
crest module design. Bone loss with smooth collar has been

observed.l'*1?

Albrektsson ez al ' proposed ctitetia for assessing and evaluating
the success of implant survival; these criteria included marginal
bone remodeling of less than 2.0 mm in the first year after
implant placement and less than 0.2 mm each year thereafter.
These changes are usually related to the use of implants with a
conventional machined surface and a conventional neck design.

Recently, several studies have shown that implants with a rough
surface and a microthreaded-neck design may improve the

preservation and stabilization of crestal bone.['"!"]

The purpose of this in-vivo study was to evaluate and compare
the crestal bone loss occurring around the implants using various

forms of bone grafts.

Journal of Family Medicine and Primary Care

230

Methods

The study was conducted on 50 individuals requiring replacement
of 2 missing teeth by implant supported crowns in the postetior
region of mandible within the age group of 25-60 years. Each
individual received one dental implant in the postetior region
of mandible filled with B-Tricalcium Phosphate Bone Graft
along (B-TCP) with Platelet- Rich Plasma (PRP) (Group A implants,
Nobel Biocare) and another in the posterior region of mandible
filled only with B-Tricalcium Phosphate Bone Graft (Group B,
Nobel Biocare). Ethical approval obtained on 27-03-2017.

Before the implant placement, platelet concentrates (platelet-rich
fibrin) were obtained by centrifugation of blood samples of the
patientin 10 ml tubes with no adjuvant anticoagulant, centrifuged
at 3000 rpm for 10 minutes. Parts of the centrifuged blood rich in
platelets (called buffy-coats) were cut and mixed with particulate
of B TCP. Parts rich in fibrin were pressed manually between
gauze to obtain autologous rich-in-fibrin membranes.

Fullthickness mucoperiosteal flap was elevated by giving local
anesthesia and a mid crestal incision in the edentulous area.
Dental implants along with graft materials were placed and flaps
were sutured. Patients received postoperative instructions and
were advised to rinse with chlorhexidine 0.12% twice a day for
10 days, and sutures were removed 2 weeks after. All implants
were inserted until the outer edge of the dental implant reached
the marginal bone level, to allow for the apex of the cover screw
to be at level with the bone crest during the healing period.
Post-operatively, digital radiographs were taken to measure the
first crestal bone to implant contact level from the top of the
implant along the collar/body surface of each implant on the
mesial, distal, buccal and lingual side. These measurements would
become the baseline reference levels to measure future bone
loss. After 3 months of implantinsertion, a second stage surgery
was carried out and the healing abutments were placed over
the implants. Crestal bone levels were measured on the mesial,
distal, buccal and lingual side of each implant using periapical
radiographs. Crestal bone loss was calculated by deducting the
baseline reference bone levels from present levels, which gave
the value of bone loss, occurred after 3 months of placing
the implants. Implant level impressions were taken two weeks
postoperatively to the healing abutment surgery connection.
The permanent metal ceramic crown was delivered two weeks
after impressions.

Digital periapical radiographs of the dental implants were
recorded at different time points: 3 months after implant
insertion, 6 months after implant insertion and 9 months after
implant insertion.

The data was presented as means * standard error and was
analyzed by Statistical Package for Scientific Studies for
Windows (SPSS 20, IBM, Armonk, NY, USA) at a significance
level of P < 0.05. Statistical analysis was carried out using ‘Paired
t-test’ to compare the bone loss along Group-A and B.
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The inclusion criteria included patients who had good
oral hygiene, non smokers or with smoking history of <3
cigarettes/day, with petiodontal healthy teeth adjacent to implant
site and without any periapical lesion. Patients with any local
ot systemic disease, smoking habit >3 cigarettes/day, betel nut
or tobacco chewing, alcoholism, pregnancy or breastfeeding,
longterm oral medications, oral par function, non-treated
periodontal disease, and with inadequate bone volume were
excluded.

Results

No significant differences in demographic data were found
between the groups. In total, 50 patients (25 men and 25 women)
received 100 dental implants in the present study.

Tables 1 and 2 depict the mean values obtained for crestal bone
loss at specified time intervals around Group A and Group B
implants. The average crestal bone loss around the perimeter
of Group A and B implants after 3 months was 1.23 mm and
1.61 mm, 6 months after implant insertion was mm 1.68 mm
and 2.01, and 9 months after insertion was 2.23 mm 2.75 mm
respectively [Graph 1]. After 9 months of implant insertion,
there was statistically significant difference in crestal bone loss
among Group A and B implants, the average bone loss being
more around Group B implants (P < 0.05).

The mean crestal bone loss around Group A implants 3 months
after implant insertion was (1.0 £ 0.38 mm on mesial side,
1.20 + 0.40 mm on the distal side, 1.30 £ 0.42 mm on the
buccal side and 1.40 £ 0.41 mm on the lingual side), 6 months
after implant insertion was (1.40 = 0.42 mm on the mesial side,
1.70 £ 0.43 mm on the distal side, 1.80 * 0.45 mm on the buccal
side and 1.81 £ 0.44 mm on the lingual side of dental implants)
9 months after implant insertion was (2.0 £ 0.46 mm on the
buccal side, 2.21 £ 0.48 mm on the distal side, 2.31 + 0.50 mm
on the buccal side and 2.40 * 0.49 on the lingual side of
implants)

Statistical analysis showed a statistically significant
difference (P < 0.05) between the 3 months and 6 months
and between the 3 months and 12 months in all the bone loss
measurements around Group A implants [Table 1].

The mean crestal bone loss around Group B implants 3 months
after implant placement was (1.40 £ 0.3 mm on mesial side,
1.60 £ 0.35 mm on the distal side, 1.71 £ 0.37 mm on the
buccal side and 1.72 £ 0.36 mm on the lingual side), 6 months
after implant insertion was (1.80 £ 0.39 mm on the mesial side,
2.0 £ 0.4 mm on the distal side, 2.11 + 0.42 mm on the buccal
side and 2.12 + 0.41 mm on the lingual side of dental implant)
9 months after implant insertion was (2.51 * 0.41 mm on the
mesial side, 2.71 £ 0.43 mm on the distal side, 2.89 £ 0.42 mm on
the buccal side and 2.90 £ 0.44 mm on the lingual side of implants)

Statistical analysis showed a statistically significant difference
(P < 0.05) between 3 months and 6 months and between the
3 months and 9 months in all the bone loss measurements around
Group B implants [Table 2].

Discussion

The success rate of dental implant mainly depends on its design
and has long been established through various studies. PRP
can be defined as a blood derivate where platelets have a higher
concentration above baseline levels. In clinical practice PRP has
been applied in musculoskeletal treatment, with results reported
on cartilage, bone, muscle, tendon and ligament regeneration,
and also as an augmentation procedure to favour implant healing,
although this aspect has not been largely documented in the
literature. The first evidence of the clinical benefits of PRP in
implant osseointegration was teported in 1998 by Marx ¢ a/,!'™
who studied 88 patients with mandibular defects treated with
platelet concentrate and cancellous cellular marrow bone graft.

Table 1: Showing bone loss (mean+standard deviation)
around Group A implants (TCP with PRP)

srx

25
Average crestal bone
2 ® |ossaround Group A
Implants
B2 Average crestal bone
® Lossaround Group B
N Implants
05

6 months

9months

Graph 1: Showing the average crestal bone loss around the perimeter
of Group A and B implants
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Duration Mesial Distal Buccal Lingual
3 months after implant  1.0£0.38  1.2+0.40  1.3£0.42  1.4£0.41
placement
6 months after implant  1.4£0.42  1.7£0.43  1.80+£0.45 1.81+0.44
placement
9 months after implant  2.0£0.46  221+0.48 2.31+0.50 2.40£0.49

placement

Table 2: Showing bone loss (mean+standard deviation)
around Group B implants (TCP)

Duration Mesial Distal Buccal Lingual
3 months after implant  1.4£0.33  1.6£0.38  1.71+0.37 1.72%+0.36
placement
6 months after implant  1.8£0.39  2.0+0.40 2.11£0.42 2.12%+0.41
placement
9 months after implant  2.51+0.41  2.71+£0.43  2.89+0.45 2.90%0.44
placement

Volume 9 : Issue 1 : January 2020



Uppala, et al.: Bone loss around dental implants

Results showed that PRP allowed a radiographic graft maturation
rate of 1.62-2.16 times higher than that without PRP at 6 months,
and also showed greater bone density. Since then the use of PRP
has been broadened as an augmentation procedure for several
applications.['"?!

Crest module is the transosteal portion of a two-piece metal
dental implant that creates a transition zone to the load bearing
implant body and is designed to hold the prosthetic components

in place.”

Collar is usually designed to minimize plaque accumulation; hence
many implants have a polished smooth collar of varying lengths.
The tissue height above the implant is on an average 2.5 mm and
usually, the toothbrush bristles cannot enter a sulcus more than
one mm. Thus, on the contrary, this smooth collar may contribute
to bone loss. Crestal bone is weakest against shear forces and
strongest against compressive forces. A smooth parallel collar
results in shear forces in the crestal bone region. Resulting bone
loss may be due to the lack of mechanical stimulation in the
crest region. An angled crest module of more than 20 degrees
with a surface texture that increases bone contact might result
in compressive and tensile components, thus reducing crestal
bone loss. The modified rough collar design with microthreads
results in dectreased crestal bone loss.!

There is insufficient literature available to support the hypothesis
that implants incorporated with B-Tricalcium Phosphate Bone
Graft along (B-TCP) along Platelet- Rich Plasma (PRP) results in
lesser crestal bone loss as compared to an implant incorporated
with B-Tricalcium Phosphate Bone Graft along (3-TCP).

Elkarargy Amr conducted a study on 12 patients with ridge defect
at the maxillary anterior region and divided the patients into two
groups; each group consists of six patients; group A the patients
received ridge expansion then immediate implant therapy with,
B-TCP and PRP. Group B consisted of 6 patients received ridge
expansion then immediate implant therapy with and $-TCP.
They concluded that both the groups showed gain of alveolar
bone width and increase in bone density around dental implants,
there was no significant difference between the two groups in
the relative amounts of newly generated tissue and mineralized

bone genetated around the implants.?!

Block e al®! in 2002 placed 22 implants, of which 3 wete
inserted immediately after the extraction of single rooted tooth
with a human mineralized cancellous bone complement and the
remainder of which were placed in a tooth socket preserved
with an allograft (human mineralized cancellous bone). The
radiological measurements at 4 months after the implant
placement revealed an average bone loss of 0.51 = 0.41 mm at
the mesial level and 0.48 £ 0.53 mm at the distal level.

Vadims Klimecs ¢# a/” conducted a study using biphasic calcium
phosphate ceramic granules in 12 patients to prevent bone

loss. After 5 years at the minimum, clinical and 3D cone-beam
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computed tomography control was done. Clinical situation
confirmed good stability of implants without any signs of
inflammation around. Radiodensity of the previous gap and
alveolar bone horizontally from middle point of dental implants
showed similar radiodensity as in normal alveolar bone.

An X et al. performed flapless crestal sinus augmentation surgery
using BMP-2-loaded Bio-Oss collagen, with non-functional
implants immediately loaded after surgery. The bone height
was assessed using preoperative and postoperative cone beam
computed tomography (CBCT). Bone density of the sinus graft
sites and implant stability (after 3 months) along with marginal
bone loss were evaluated using postoperative CBCT scans and
Periotest, respectively. The results indicated high level of bone
density and good implant stability, showing minimal marginal
bone loss after 37.3 months.P

Both types of implants were placed in the same jaw of the
subjects in similar regions i.e. mandibular posterior region, so
that their bone beds have similar bone qualities and they receive

similar occlusal forces during function.?”!

From the results, it can be observed that crestal bone loss around
Group A and Group B implants 3 months after implant insertion
was 1.23 mm and 1.61 mm, respectively. The difference in bone
loss with both types of implants at this stage was statistically
not significant. Surgical trauma and lack of positive stimulation
due to occlusal forces may have caused this observed bone loss.

In the present study it was observed that 6 months after implant
insertion the overall average crestal bone loss around Group A
and B implants was 1.68 mm and 2.01 mm, respectively. This
difference in the bone loss was found to be statistically non
significant though the average difference was 0.33.

After 12 months of implant insertion, there was statistically
significant difference in crestal bone loss among Group A and B
implants 2.23 mm and 2.75 mm, respectively. The average bone
loss being more around Group B implants (P < 0.05).

According to the study by Barone e# a/

in 2012, the average
peri-implant bone loss at 3 years of follow-up was 1.02 + 0.3 mm
for the group without alveolar conservation and 1.00 = 0.2 mm
for the group with tooth sockets preserved using xenograft (pig
bone). Furthermore, the authors did not observe significant
differences in the marginal bone loss between the two groups

at 1 year, 2 years or 3 years.

Thus addition of PRP in TCP bed around the implant prevents
the excess of bone loss as compared to TCP used alone around
dental implants.

Implications for clinical practice

Proper selection of bone graft materials and implant design
are the key components of managing the crestal bone loss.
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Several bone substitutes are currently being applied in clinical
practice, but none meets all the requirements of an ideal
implant bone graft. Ideally, to obtain good osseointegration,
bone implants should provide four elements: structural
integrity; an osteoconductive matrix as a scaffold that permits
bone ingrowth; osteogenic cells, which offer the potential
to differentiate and facilitate the various stages of bone
regeneration; and osteoinductive factors, the mediators that
induce the various stages of bone regeneration and repair.
However, knowledge on this topic is still preliminary with the
presence mainly of low quality studies. Many aspects still have
to be understood, such as the biomaterials that can benefit most
from PRP and the best protocol for PRP both for production
and application.®]

Therefore, this concept must be taken into consideration before
selecting the type and combination of bone graft in clinical
practice.

Conclusion

The results of the present study revealed that the crestal bone
loss around the implants surrounded by TCP and PRP showed
lesser bone loss than the implants inserted with TCP alone.
However, considering the limitations of the current study, the
results should be interpreted cautiously.
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