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Introduction: The aim of the present study is to describe a case report of lower molars substitution with 2
different dental implants. One with a DAE surface and one with a type 1 collagen coated surface.

Case presentation: In the present study, a 54-year-old man presented the absence of the first and second
molars both on the left and on the right mandible. After clinical and radiographic evaluation, implant therapy

was chosen to substitute the missing teeth. On the right mandible, a DAE surface implant was placed while
Keywords: on the left mandible, a bovine Type 1 collagen of dermal origin (custom made medical device) surface

Dental implants
type 1 Collagen
bioactive surface

implant was placed. A radiographic 6 years follow up was performed.
Discussion: The Type 1 collagen coated surface dental implant did not show any marginal bone loss after
6 years, moreover, it showed a bone gain after 3 months from its placement and kept it for 6 years while the

traditional surface implant showed an immediate marginal bone loss.

Abbreviations:

DAE: dual acid-etched surface
BIC: Bone Implant Contact
Th. Th: trabecular thickness
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Introduction

Dental implant supported prosthesis represents a highly successful and
diffused therapy to replace missing teeth [1]. Nowadays, a common
implant surface used is the “DAE”, a physical modification, made by
acid etching the implant titanium surface [2, 3]. Success rate of this kind
of dental implants is high and varies between 82.7% and 98.8% in
healthy adult patients [4]. However, this rate decreases dramatically
when implants are positioned in “bad quality” bone, which can be found
in a precise anatomic district such as the tuber maxillae, regenerated

bone and post extractive sites [5-7]. Indeed, the need for enhanced dental
implant survival at sites of lower bone density has stimulated researchers
to study new implant surface designs and modifications with the purpose
to make molecules that play an important role in bone formation,
available exactly where they are needed, that is, the bone-implant
interface. These new surfaces are created by both physical and
biochemical modifications, coating titanium with biologically active
molecules such as peptides, ECM proteins or growth factors [8-9].
Between them, animal Type 1 collagen showed promising results when
used as a coating material for etched titanium surfaces [10, 11]. Type |
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collagen constitutes the largest organic portion of the bone, and in
regeneration processes, osteoblastic cells initially deposit a collagen
matrix which is subsequently mineralized. This collagen matrix has
many positive biological effects in bone formation, such as facilitating
cell adhesion of osteoblasts and osteoclasts, acting as a co-factor for
numerous growth factors, modulating the expression of membrane
receptors [12-14]. Thus, the presence of a collagen matrix around the
titanium implant would anticipate the first stages of bone formation,
presenting a matrix ready to be mineralized by the osteoblasts and
providing a biochemical stimulation at the same time [15]. The present
case report describes a 6-year follow-up comparison between two
titanium dental implants positioned in the same patient; 1 implant had a
“DAE” surface and 1 implant had a “DAE” surface and was Type 1
collagen coated.

Figures

aﬂ .
Figure 1: radiographs taken immediately after surgery: DAE surface

implant placed at the crestal bone level (Fig. 1a), distal bone around the
collagen coated implant is partially missing (Fig.1b)

a b

Figure 2: 3 months follow up radiographs: slight periimplant crestal
bone resorption around the DAE surface dental implant (Figure 2a), bone
quantity increases around the collagen coated implant until covering the
head of the implant (Figure 2b).

Figure 3: 12 months follow up radiographs: bone resorption is
unchanged around the DAE surface dental implant (Fig. 3a) bone
quantity increase is maintained around the collagen coated implant (Fig
3b).

International Journal of Regenerative Medicine doi: 10.31487/].RGM.2018.10.005

Figure 4: 6 years follow up radiographs: the radiographic bone situation
is unchanged both for the the DAE surface dental implant (Fig. 4a) and
for the collagen coated implant (Fig. 4b).

Figure 5: Clinical situation at the 6 years follow up (Figure 5a); DAE
surface implant supported crown (Figure 5b); collagen coated implant
supported crown (Figure 5c).

Case Presentation

A 54-year-old adult male patient was treated in a private dental office in
Padova (ltaly) in January 2011. The patient was healthy, nonsmoking
and with good oral hygiene. After clinical and radiographic
examinations, the absence of teeth #18, #19, #30 and #31 was verified.
These teeth were missed 5 years before due to periodontal disease. The
use of dental implants to replace the missing teeth was planned. After
local anesthesia, a total flap was performed in the left mandible, where a
10 X 4 mm dental implant with double etched surface (DAE) was placed
in the area of tooth #19 so as to keep an appropriate distance from the
mandibular nerve. Next, a total flap was performed in the right
mandible, were a 10 X 4 mm DAE surface dental implant coated with
bovine Type 1 collagen of dermal origin (custom made medical device)
was placed in the area of tooth #30. Both implants were placed at crestal
level and presented a 25N Torque. After implants placement, the flaps
were sutured to the bone level (Silk, Ethicon 4.0, Johnson & Johnson
Medical, New Brunswick, New Jersey USA). An anti-inflammatory
(Nimesulide 100mg, 2 times a day for 3 days), analgesic (Paracetamol
500mg, 1 tablet every 8 hours for 3 days), and 0.12% chlorhexidine were
prescribed during the post-operative, and complete oral hygiene
instruction was furnished. The suture was removed after 10 days. 3, 12
months, and 6 years follow up parallel periapical radiographs were taken.

Radiographs taken immediately after surgery showed that, while the
DAE surface implant was perfectly placed at the crestal bone level, distal
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bone around the collagen coated implant was partially missing since 4
spires were uncovered by the bone (Figure 1a and 1b).

At the 1-month return, the patient was already presenting good soft tissue
healing.

The 3 months follow up radiographs showed that bone around the DAE
surface dental implant underwent slight preimplant crestal bone
resorption since mesially, the head of the implant was no longer covered
by bone and distally, the first spire of the implant was no longer covered
by bone (Figure 2a). At the same follow up, radiographs of the collagen
coated implant showed that bone quantity around the implant surface
increased until covering the head of the implant (Figure 2b).

At the 12 months follow up, the gain in bone growth around the collagen
coated implant and the bone defect around the DAE surface implant were
still present with no radiographic changes (Figure 3a and 3b).

At the 6 years follow up, the radiographic bone situation was still
unchanged regarding the 12 months follow up (Figure 4a and 4b). The
implant supported prosthesis were still in good conditions and there was
no need to replace them (Figure 5a, 5b and 5c¢)

Discussion

Nowadays, dental implants represent the most diffused therapy for
substitution of missing teeth. Even if they are considered a safe and very
predictable procedure, the literature still shows many cases of marginal
bone loss around implants [16]. In the review of Al-Thobity AM et al.,
the authors analyzed 23 scientific articles reporting crestal bone loss
around implants ranging from .05 mm to .9 mm after 12 to 96 months of
follow up [17]. Even if the authors concluded that micro threaded dental
implants showed less crestal bone loss, none of the studies showed a gain
of bone around the implant. Moreover, in the systematic review of Al
Amri MD et al., the crestal bone loss around submerged and no
submerged dental implants was compared. Crestal bone loss was present
in all of the analyzed studies [18].

In the case presented, a patient was missing the mandibular molars both
on the left and on the right side. It was decided to replace the missing
teeth with 2 different dental implants and radiographically compare them
for 6 years. On the right mandible, a DAE surface dental implant coated
with bovine Type 1 collagen of dermal origin (custom made medical
device) was placed, and on the left mandible, the same implant with no
coating was used. The radiographic results of the present study showed
that the custom made medical device was stable and functional after a 6
year follow up. It was also demonstrated that around the bioactive
surface of our custom made medical device, not only no crestal bone loss
was present, but it was able to induce a bone gain around the implant and
this gain was stable over time. On the contrary, the DAE surface implant
showed slightly worst results since it was stable and functional after 6
years, but signs of crestal bone loss were present. Promising results with
this bioactive surface were already obtained in an in vivo study by
Cecconi et al., [19]. After placing coated and uncoated dental implants
into New Zealand white rabbit femur, a 45 and 90 days comparison was
made. The results of the study showed that the coated implants presented
greater results in terms of bone implant contact (BIC) and trabecular
thickness (Th. Th.) when compared with the uncoated ones. The authors
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concluded that dental implant bone integration may be enhanced by this
surface coating.

Although dental implants with traditional surfaces are still considered a
great option to substitute missing teeth, this new bioactive surface may
be taken into consideration for those cases in which the predictability of
traditional dental implants is decreased regarding regenerated bone, low
quality bone, post extractive sites and where other implants already
failed.

In this case, the bioactive surface dental implant used to replace missing
mandibular molars did not show any marginal bone loss after 6 years,
moreover, it showed a bone gain after 3 months from its placement and
kept it for 6 years while the traditional surface implant showed an
immediate marginal bone loss. The use of this bioactive surface may
guarantee higher success rates in the short and long terms. Additional
clinical controlled randomized studies are needed to support these
hypotheses.
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