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The goal of this investigation was to evaluate the efficacy of dental implants
with a surface that was sandblasted with large grit and acid etched in a human
model. Eight patients volunteered to allow the biopsy of a small implant in
exchange for complete dental rehabilitation at no cost. All biopsy sites received
soft and hard tissue reconstruction, and this report provides observation of
successful bone-to-implant contact and successful prosthesis construction

for the patient. The patients enthusiastically reported improved quality of

life as a result of participation in this study. The surgeons’ confidence in this
implant was reflected by the clinical and histologic result of the study. Int J
Periodontics Restorative Dent 2017;37:175-181. doi: 10.11607/prd.3131
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Dental treatment to replace missing
teeth for both edentulous and par-
tially dentate patients routinely in-
volves the use of dental implants to
achieve functional mastication, es-
thetics, and phonetics. The implant
industry continues to reevaluate
design and surface features in the
quest for an optimal product. The
possible surface treatments include
titanium plasma spraying, acid etch-
ing, hydroxyapatite coating, laser ab-
lation, and sandblasting with soluble
particles. The goal is to improve the
rate and stability of osseointegration
as measured by bone-to-implant
contact. Studies have shown that
the implant surface topography can
affect both osteoblast gene expres-
sion and differentiation of progeni-
tor cells into osteoblasts.!?

A surface that has been sand-
blasted with large grit and acid
etched (SLA) has been proven effec-
tive in both preclinical and clinical
studies conducted by other investi-
gators.>” For example, Buser et al
reported a 10-year implant survival
rate of 98.8% and a success rate of
97.0% for SLA surface dental im-
plants.® In addition, the prevalence
of peri-implantitis was low, at 1.8%
during the 10-year period. Anoth-
er 10-year study by Rocuzzo et al
reported survival rates of 90% to
96.6% for 101 periodontally com-
promised and periodontally healthy
patients.®
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Human histologic evidence of

successfully  osseointegrated  im-
plants is extremely rare in the lit-
erature because there are not many
opportunities to retrieve implants in
humans'* This research provided

an opportunity for individuals requir-
ing dental implants to receive surgi-
cal and prosthetic treatment at no
cost in exchange for retrieval of one
dental implant. Quality of life dramat-
ically improved for these patients.

Fig 1 (a) A 65-year-old woman presented
with an edentulous maxilla. (b) Eight SLA
surface implants (4 mm wide) were placed,
along with two implants planned to be
biopsied (3.6 X 7 mm). (c) Panoramic
radiograph showing the 10 dental implants
placed in the maxilla. (d) After 6 months
of healing, 2 implants were removed en
bloc. (e) The final fixed prosthesis. (f) The
final periapical radiographs demonstrated
maintenance of the crestal bone level
around the platform-switched implants.

The SLA surface implants (Dentium)
investigated in this research come
with a double-threaded tapered
body design, an internal conical con-
nection, a platform-switch design,
and a cutting flat end.
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Fig 2 (a) A 60-year-old man
received four 4-mm-wide
implants and two 3.6 X 7-mm
implants planned for retrieval.
(b) A milled bar was fabricated
over four implants. (c) The final
removable prosthesis.

The retrieval of histologic samples
from successfully osseointegrated im-
plants is an accurate and irrefutable

confirmatory methodology to gen-
erate valuable knowledge regarding
the bone-to-implant contact and thus
the predictability of the product.”

Materials and Methods
Implant Surgery

The objective of this proposed
study was to provide a short-term
observation of dental implants
placed into localized or complete-
ly edentulous ridges. The goal was
to evaluate the bone-to-implant
contact of implants placed in hu-

mans to demonstrate the efficacy
of their design and surface finish.
Eight patients were enrolled and
agreed to sign an informed con-
sent form based on the Helsinki
Declaration of 1975, as revised in
2000. The study was approved by
the institutional review board of Re-
gina Maria Hospital in Bucharest,
Romania.

Pre- and postsurgical clinical
examinations were performed in
concert with an evaluation of oral
hygiene during each patient visit.
All implant (SuperLine, Dentium)
surgeries were performed as sug-
gested by the manufacturer under
local anesthesia and sterile con-
ditions (Figs 1 to 3). All implants
were allowed to heal in submerged

condition. There were no adverse
events in the patients who kept
planned appointments for obser-
vation. Periapical radiographs were
made at the 6-month surgical visit.

Second-stage Surgery and
Biopsy

All second-stage procedures were
performed 6 months after implant
placement. All procedures per-
formed in this study were routine,
with the exception of an en bloc
removal of one implant from each
patient. The biopsied implants
were 7 mm in length and 3.6 mm in
width. They were immediately im-
mersed in a fixative solution.
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Fig 3 (a) A 60-year-old man received a total of 14
implants to support his fixed prosthesis. (b) Periapical
radiographs demonstrating the maintenance of the
crestal bone level around platform-switched implants.

Histologic and

Histomorphometric Analyses

Fixed samples were dehydrated in
a graded series of ethanol (60%,
80%, 96%, and absolute ethanol)
using a dehydration system with
agitation and vacuum. The blocks
were infiltrated with Kulzer Techno-
vit 7200 VLC-resin. Infiltrated speci-
mens were placed into embedding
molds, and polymerization was
performed under blue and white
light. Polymerized blocks were sec-
tioned in a mesiodistal direction
and parallel to the long axis of each

implant. The slices were reduced
by microgrinding and polishing
using an Exakt grinding unit to an
even thickness of 30 to 40 pm. Sec-
tions were stained with rapid bone
stain and counterstained with acid
fuchsin and examined using both
a Leica MZ16 stereomicroscope
and a Leica 6000DRB light micro-
scope. Histomorphometric mea-
surements were performed using
ImageAccess software (Imagic) to
calculate the percentage of min-
eralized bone, soft tissue compo-
(connective tissue and/or
bone marrow), and residual graft

nents

particles along the bone-implant
contact surface.

Results

Clinical and Radiographic
Observations

Allimplants were successfully placed
and achieved clinical osseointegra-
tion with no signs of adverse events.
A total of 46 implants were placed in
8 patients, and 8 implants were bi-
opsied for evaluation. All reconstruc-
tion areas healed uneventfully.
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Fig 4 All histologic specimens demonstrated
significant bone-to-implant contact. Newly formed
dense bone was found in contact with the implant
surfaces with normal bone marrow spaces and blood
vessels. The crestal bone was superior to the thread in
each specimen.

Radiographic evaluation demonstrated
excellent maintenance of crestal bone level
around dental implants. Each patient was
prosthetically reconstructed with significant
improvement in quality of life verbally ex-
pressed by the patient.

Histologic Observations

All histologic specimens demonstrated sig-
nificant bone-to-implant contact (Fig 4). Newly
formed dense bone was found in contact with
the implant surfaces with normal bone marrow
spaces and blood vessels. The crestal bone
was superior to the thread in each specimen.
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Histomorphometric Analysis

Light microscopy revealed excellent
bone-to-implant contact (BIC) in all
groups. The mean BIC was 74.5%
for all 8 implants, ranging from
67.05% to 81.35%.

Discussion

Every patient is concerned about
the long-term success of an implant
therapy before engaging the treat-
ment plan. The patient inevitably
asks for the surgeon’s prognosis,
and no other evidence is more con-
vincing than human histology. It is
no secret that there is paucity in the
availability of such information.

A number of successful univer-
sity and hospital-based treatment
center studies have been pub-
lished with Dentium’s SLA surface
implants.’®2* The present research
group previously conducted a pre-
clinical study on Dentium’s SLA
surface implants placed into re-
generated bone.? This preclinical
trial provided clinical and histologic
evidence to support the efficacy of
all three formulations of biphasic
calcium phosphate to treat large
alveolar ridge defects to receive
osseointegrated dental implants.

The bone-to-implant contact
observed histologically in the cur-
rent study was remarkably strong.
The histologic results of the inves-
tigation are included in this report
and empower the surgeons’ en-
thusiasm of the result when ques-
tioned by the patient.

The limitation of this study is
that the biopsy specimens were not
prosthetically loaded. Nonetheless,
adjacent loaded implants have not
experienced crestal bone loss and
demonstrated their power to sup-
port prostheses. Every effort was
made to use fixed prostheses, but
two patients made the decision to
have removable prostheses.

Conclusions

The results of this human histologic
investigation confirm the osseointe-
gration of the SLA surface implants
in patients. All specimens demon-
strated robust bone-to-implant con-
tact. All patients reported improved
quality of life as a result of participa-
tion in this study.

Acknowledgments

The authors reported no conflicts of interest
related to this study.

References

1 Schneider GB, Perinpanayagam H,
Clegg M, et al. Implant surface rough-
ness affects osteoblast gene expres-
sion. J Dent Res 2003;82:372-376.

2. Schneider GB, Zaharias R, Seabold D,
Keller J, Stanford C. Differentiation of
preosteoblasts is affected by implant
surface microtopographies. J Biomed
Mater Res A 2004;69:462-468.

3. Buser D, Schenk RK, Steinemann S,
Fiorellini JP, Fox CH, Stich H. Influence
of surface characteristics on bone in-
tegration of titanium implants. A histo-
morphometric study in miniature pigs.
J Biomed Mater Res 1991;25:889-902.

10.

11.

12.

13.

. Roccuzzo

. Cochran DL, Nummikoski PV, Higgin-

bottom FL, Hermann JS, Makins SR,
Buser D. Evaluation of an endosseous
titanium implant with a sandblasted and
acid-etched surface in the canine man-
dible: Radiographic results. Clin Oral
Implants Res 1996;7:240-252.

. Bornstein MM, Schmid B, Belser UC,

Lussi A, Buser D. Early loading of non-
submerged titanium implants with a
sandblasted and acid-etched surface.
5-year results of a prospective study in
partially edentulous patients. Clin Oral
Implants Res 2005;16:631-638.

M, Aglietta M, Bunino
M, Bonino L. Early loading of sand-
blasted and acid-etched implants: A
randomized-controlled  double-blind
split-mouth study. Five-year results. Clin
Oral Implants Res 2008;19:148-152.

. Cochran DL, Jackson JM, Bernard JP,

et al. A 5-year prospective multicenter
study of early loaded titanium implants
with a sandblasted and acid-etched sur-
face. Int J Oral Maxillofac Implants 2011;
26:1324-1332.

. Roccuzzo M, De Angelis N, Bonino L,

Aglietta M. Ten-year results of a three-
arm prospective cohort study on im-
plants in periodontally compromised
patients. Part 1: Implant loss and radio-
graphic bone loss. Clin Oral Implants
Res 2010;21:490-496.

. Uehara T, Takaoka K, Ito K. Histological

evidence of osseointegration in human
retrieved fractured hydroxyapatite-coat-
ed screw-type implants: A case report.
Clin Oral Implants Res 2004;15:540-545.
Albrektsson T, Eriksson AR, Friberg B,
et al. Histologic investigations on 33
retrieved Nobelpharma implants. Clin
Mater 1993;12:1-9.

lamoni F, Rasperini G, Trisi P, Simon M.
Histomorphometric analysis of a half
hydroxyapatite-coated implant in hu-
mans: A pilot study. Int J Oral Maxillofac
Implants 1999;14:729-735.

Scarano A, Degidi M, lezzi G, Petrone G,
Piattelli A. Correlation between implant
stability quotient and bone-implant con-
tact: A retrospective histological and
histomorphometrical study of seven ti-
tanium implants retrieved from humans.
Clin Implant Dent Relat Res 2006;8:
218-222.

Nevins M, Nevins ML, Camelo M, Boye-
sen JL, Kim DM. Human histologic
evidence of a connective tissue attach-
ment to a dental implant. Int J Periodon-
tics Restorative Dent 2008;28:111-121.

The International Journal of Periodontics & Restorative Dentistry

© 2017 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



181

14.

15.

16.

17.

Nevins M, Camelo M, Nevins ML, Sch-
upbach P, Kim DM. Pilot clinical and
histologic evaluations of a two-piece
zirconia implant. Int J Periodontics Re-
storative Dent 2011;31:157-163.
Sennerby L, Ericson LE, Thomsen P, Lek-
holm U, Astrand P. Structure of the bone-
titanium interface in retrieved clinical oral
implants. Clin Oral Implants Res 1991;2:
103-111.

Kim SJ, Kim MR, Rim JS, Chung SM, Shin
SW. Comparison of implant stability af-
ter different implant surface treatments
in dog bone. J Appl Oral Sci 2010;
18:415-420.

Jung UW, Kim S, Kim YH, Cha JK, Lee
IS, Choi SH. Osseointegration of dental
implants installed without mechanical
engagement: A histometric analysis in
dogs. Clin Oral Implants Res 2012;23:
1297-1301.

20.

21.

. Kim H, Choi SH, Ryu JJ, Koh SY, Park

JH, Lee IS. The biocompatibility of SLA-
treated titanium implants. Biomed Ma-
ter 2008;3:025011.

. Lee JY, Park HJ, Kim JE, et al. A 5-year

retrospective clinical study of the Den-
tiumimplants. J Adv Prosthodont 2011;3:
229-235.

Cha JK, Park JC, Jung UW, Kim CS,
Cho KS, Choi SH. Case series of maxil-
lary sinus augmentation with biphasic
calcium phosphate: A clinical and radio-
graphic study. J Periodontal Implant Sci
2011;41:98-104.

Cha HS, Kim A, Nowzari H, Chang HS,
Ahn KM. Simultaneous sinus lift and
implant installation: Prospective study
of consecutive two hundred seventeen
sinus lift and four hundred sixty-two im-
plants. Clin Implant Dent Relat Res 2014;
16:337-347.

22.

23.

24.

25.

Lee JS, Kim HM, Kim CS, Choi SH, Chai
JK, Jung UW. Long-term retrospective
study of narrow implants for fixed den-
tal prostheses. Clin Oral Implants Res
2013;24:847-852.

Nixon KC, Chen ST, Ivanovski S. A retro-
spective analysis of 1,000 consecutively
placed implants in private practice. Aust
Dent J 2009;54:123-129.

Park W, Park Y, Park H, et al. A 10-year
retrospective radiographic study of im-
plantium dental implants. Int J Periodon-
tics Restorative Dent 2015;35:49-54.
Kim DM, Nevins ML, Lin Z, et al. The clini-
cal and histologic outcome of dental im-
plant in large ridge defect regenerated
with alloplast: A randomized controlled
preclinical trial. J Oral Implantol 2013;39:
148-153.

Volume 37, Number 2, 2017

© 2017 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.





