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ABSTRACT ARTICLE HISTORY
Objective: Dental implants have been widely and successfully used in recent years as an alternative Received 20 February 2017
treatment for removable and fixed dental prostheses. The aim of this randomized prospective study Revised 3 August 2017
was to determine the alveolar bone loss rate (ABLR) and IL-1B levels in one- and two-stage surgical ~ Accepted 7 August 2017
procedures.

Materials and methods: This study included 40 patients with a single missing tooth in the posterior

) ) . ) . KEYWORDS
mandible; dental implants were inserted using a one-stage surgical procedure (Group ) or a two-stage

Dental tomography;

surgical procedure (Group Il). All clinical periodontal parameters were recorded; peri-implant crevicular interleukin-1p; one- and
fluid (PICF) samples were collected before loading (T0) and during the third (T1) and sixth (T2) months two-stage dental implants;
after loading. ABLR values were evaluated at TO and T2 by using dental tomography. PICF was ana- peri-implant crevicular fluid

lysed after T2 samples were collected. The study was registered through clinicaltrials.gov; identifier
NCT03045458.

Results: This study found that, the probing pocket depth was found to be significantly higher in
Group | than Group Il at both T1 and T2 (p < .05). There was no significant difference in other clinical
parameters between the groups (p > .05). There was a significant difference between Group | ABLR val-
ues at TO and T2 (p<.05). The PICF IL-1B levels were not significantly different between groups
(p>.05).

Conclusions: Within the limitations of the short observational period and small sample size of this
study, two-stage implant placement shows comparable clinical outcomes to implants placed using a
one-stage placement protocol.

Introduction two-stage procedure, the dental implant is completely buried
under the oral mucosa during the healing phase. Two-stage
procedures reduce the risk of undesirable loading onto the
implants, but require a second, minor, surgical operation to
connect the healing abutments, as well as more time prior to
initiation of the prosthetic phase for tissue-healing before the
second surgical operation [6].

Dental implant success is critical for both patients and
society. The current criteria for implant evaluating are based
on clinical and radiographic changes. The consensus of the
first European Workshop on Periodontology suggested that
surgical procedures can be performed. In a one-stage surgical ~Success depends on a mean alveolar bone loss level of less
procedure, the healing cap is connected directly. In a two- than 1.5 mm during the first year after the prosthetic phase,
stage surgical procedure, the fixture is subperiosteally placed and less than 0.2mm of annual bone loss thereafter.
and covered with a cover screw, which is replaced with a Therefore, evaluation of the initially achieved alveolar bone
healing abutment in a second surgery. There are advantages [0S rate (ABLR) in the most coronal position possible is a
and disadvantages in both procedures. In one-stage proced- crucial factor for the long-term success of dental implant
ure, the dental implant penetrates the oral mucosa; but in treatment [7].

Dental implants are increasingly being used to restore partial
and complete edentulism [1-3]. Various factors affect the
success of dental implants, so patients should be carefully
evaluated before the treatment procedure. All risk indicators,
such as poor oral hygiene, history of periodontitis, diabetes,
smoking, alcohol consumption and genetic traits should be
considered [4]. Additionally, critical success factors are careful
treatment planning and a surgical procedure to prevent peri-
implant disease and implant failure [5].

Different surgical techniques, including one- or two-stage
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In addition, different diagnostic parameters are used to
evaluate peri-implant disease in serum, saliva and crevicular
fluid. Inflammatory products of periodontal disease are pre-
sent in crevicular fluid. In recent years, researchers have ana-
lysed peri-implant crevicular fluid (PICF) to detect potential
host markers; PICF is a primary parameter used to
diagnose disease activity and determine the prognosis [8,9].
Pro-inflammatory cytokines may induce alveolar bone resorp-
tion around dental implants [10,11]. IL-1B may be a critical
marker for dental implant survival [1]. Some studies have
shown that the PICF IL-1B level is closely related to peri-
implantitis [10-12]. Other studies have shown that IL-1f level
increases in gingival crevicular fluid (GCF) and periodontal
tissues in the presence of periodontal diseases, and the cor-
relation between IL-1f levels and the severity of the disease
is apparent [12-14]. Guncu et al. [15] evaluated the effect of
inflammation on the level of IL-1 in PICF. They divided sam-
ples into two groups: with and without inflammation, and
found significantly higher levels of IL-13 in PICF with peri-
implantitis compared to samples from healthy implants.
Yaghobee et al. [9] suggested that levels of IL-1B in PICF
with peri-implantitis are significantly higher than levels
around healthy implants.

In the last few decades, cone-beam computed tomog-
raphy (CBCT) has been used to create three-dimensional
images. CBCT is appropriate for imaging of the craniofacial
area. It provides clear images of highly contrasted structures
and is extremely useful for assessing bone [16,17].

There are no studies in the literature that assess ABLR
using both CBCT and PICF IL-1B levels in implants inserted
using one- or two-stage surgical procedures. The aim of this
study was to determine the level of alveolar bone loss and
IL-1B in PICF in one- or two-stage surgical procedures.

Clinical relevance: Different surgical techniques can affect
the success of dental implants. ABLR is one of the most
important criteria for the assessment of implant success. The
PICF IL-1B levels are an additional important factor that
increases in peri-implantitis. Thus, it is important to clinically
evaluate both of parameters during in the follow-up period.

Materials and methods
Study population

The present study included 40 healthy patients (Group I: 12
males, eight females; Group Il: 12 males, eight females; mean
age, 30.75+8.58 years) missing one tooth from the mandible.
Patients visited the Department of Periodontology, Dicle
University, Diyarbakir, Turkey, between 2010 and 2011. All
patients were informed in detail about the study protocol
and were asked to sign informed consent forms. All partici-
pants voluntarily gave informed consent. Ethics committee
approval for this study was obtained from the Dicle
University Ethics Committee for this study (D.U.D.F.E.K.2010/
02), and the study was registered through clinicaltrials.gov;
identifier NCT03045458.

The inclusion criteria were as follows: (1) missing first
molar tooth in the mandible, (2) a history of edentulism in
the area of implant treatment area of at least 6 months,
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(3) age greater than 18 years and (4) voluntary provision of
informed consent. Exclusion criteria were as follows: (1) poor
mouth hygiene, (2) untreated, uncontrolled caries and/or
periodontal disease, (3) severe systemic diseases that might
contraindicate intervention, such as uncontrolled diabetes
mellitus, coagulation disorders or immunocompromised sta-
tus, (4) history of chemotherapy within 5 years prior to sur-
gery, (5) history of radiation of head or neck region, (6)
history of other metabolic bone diseases, (7) current need for
bone grafting in the planned implant area, (8) history of
bone grafting in the planned implant area, (9) smoking, alco-
hol or drug abuse, (10) bruxism or (11) pregnancy or
lactation.

Study design

This study was designed as a prospective, randomized, con-
trolled (parallel) study. Randomization was performed prior
to surgery by opening a sequentially numbered sealed enve-
lope corresponding to the patient recruitment number.
Investigators received randomization instructions only after
enrolling a subject and immediately prior to surgery. The par-
ticipants were randomly divided into two groups. A one-
stage surgical procedure was performed on 20 patients
(Group 1); a two-stage surgical procedure was performed on
the other 20 patients (Group Il). The primary outcome of the
study was a change in alveolar bone level at the implant site
between TO (before loading, 3 months after placement of the
implant) and T2 (6 months after loading), as measured by
CBCT. The secondary outcomes between TO, T1 (3 months
after loading) and T2 were changes in the level of IL-1B PICF,
probing depth (PD), modified plaque index (mPIl), modified
gingival index (mGl) and modified bleeding index (mBI). The
CONSORT flow chart of the study is shown in Figure 1, and
the protocol for the trial and CONSORT checklist are available
as Data S1.

Surgical procedure

Standard plus and bone level, sand-blasted, large grit, acid-
etched (SLA) surface, titanium dental implant (Straumann AG,
Waldenburg, Switzerland) systems were used. All implants in
the present study were 12 mm in length and 4.8 mm in diam-
eter, and all were inserted by the same periodontist (TTY).
Pre-surgical radiographic evaluation was conducted using
CBCT. Before surgery, the patient’s mouth was rinsed with
chlorhexidine mouthwash. After local anaesthesia, a full thick-
ness flap was reflected, and an osteotomy was prepared in
each first mandibular molar sites. Group | received tissue-
level (platform-switching) implants; Group Il received bone-
level dental implants (Figure 2). After implant placement, 3.0
silk sutures (Sterisilk, SSM Sterile Health Products, Inc,
Istanbul, Turkey) were used to close flap. Three months later,
second-stage surgery was performed and each implant was
exposed into the oral cavity. The cover screw was removed
and replaced with healing abutments. The second surgery in
the bone level implants was performed 3 months later.
After 3 months, both one-stage and two-stage implants
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Figure 1. CONSORT flow chart of this prospective, randomized, controlled
(parallel) study. The participants (n:40) were randomly divided into two
groups. Group I: A one-stage surgical procedure. Group II: two-stage surgical

procedure.

were loaded. Patients in both groups were enrolled in a
monthly periodontal/peri-implant maintenance program after
abutments were connected; full mouth scaling was per-
formed around all natural teeth and implant surfaces. Oral
hygiene instructions regarding regular tooth brushing were
provided and patients were encouraged to floss their teeth
and peri-implant surfaces daily. No implant failures or
adverse were reported during the study.

Clinical measurements

The clinical measurements were performed by the same peri-
odontist (TTY). Regarding clinical parameters of PD [18], mPI
[19], mGI [20] and mBI [19] were recorded to evaluate the
clinical status of the dental implants. All measurements were
performed at four sites around each dental implant before
loading, 3 months after placement of the implant (T0) and
after loading in the third (T1) and sixth (T2) month. The
median of the four measurements at each implant was used
for statistical analysis. A Williams periodontal probe was used
for clinical measurements.

Radiologic evaluation

Radiologic evaluations were conducted by the same peri-
odontist (TTY). Image analysis was performed using KaVo 3D
eXam Vision software (KaVo Dental GmbH, Biberach an der
Riss, Germany). ABLR values were measured in millimetres
from a fixed reference point on the implant (implant shoul-
der to the most coronal position of the crestal bone contact-
ing the implant). All measurements were performed at four
sites (mesial, distal, buccal and lingual) around each dental
implant, at TO and T2. The four values were then averaged
for each dental implant.

PICF sampling and determination of PICF IL-1§

PICF sampling was performed three times using previously
described methods at TO, T1 and T2 [15]. The mPl was
recorded before PICF sampling. Supragingival plaque was
carefully removed using sterile curettes, and then surfaces
were mildly dried and isolated using cotton rolls to reduce

Figure 2. Twenty tissue-level (platform switching) (A) and 20 bone-level (B) dental implants 12 mm in length and 4.8 mm in diameter were inserted in the present

study.



any contamination by plaque and saliva. Filter paper strips
(PerioPaper, Oraflow, Inc., Plainview, NY) were gently inserted
into the peri-implant crevice for 30s at the mesial, distal,
buccal and lingual sites of the implant. Papers with visible
blood contamination were discarded. To eliminate the risk of
evaporation, the four strips with PICF were immediately
placed in sterile, firmly wrapped Eppendorf tubes and stored
at —20°C until the day of laboratory analysis. The IL-1f con-
centration at each dental implant was determined using an
IL-13  enzyme-linked immunosorbent assay (ELISA) kit
(Thermo Fisher Scientific, Inc., Waltham, MA) according to the
manufacturer’s instructions and using human recombinant
standards. The assay sensitivity of IL-18 is 1 pg/mL and assay
ranges between 3.9 and 250 pg/mL.

Statistical analysis

The sample size was predicated by assuring that the primary
study objective had adequate power to assess the non-infer-
iority hypothesis. Under these assumptions, PROC POWER
(SAS Version 9.2, SAS Institute, Inc., Cary, NC) required a sam-
ple size of 18 evaluable subjects in each treatment group.
The data outside the confidence interval of the mean value
were considered as outlier. Therefore, a sample size of

Table 1. Demographic characteristics of the participants.

One stage Two stage p
N 20 20 1.00
Age 30.75+8.58 37.00+11.814 .63
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40 subjects was considered sufficient to meet the primary
objective of this study. Although the study was powered for
the primary outcome variable, the secondary outcome varia-
bles each retained 90% power to demonstrate non-inferiority,
assuming that the treatments were truly equal.

The assumption of normal distribution of the data was
analysed using the Kolmogorov-Smirnov test, and the homo-
geneity of the data was analysed using Levene’s test. A
repeated measures analysis of variance was used for within-
group comparisons of the repeated measures at three differ-
ent times, and a Bonferroni multiple comparison test was
used to determine the difference between the results of each
period. The relationship between the variables was investi-
gated using the Spearman rank correlation analysis.
Intergroup differences were analysed using a two-sample
t-test; a p value<.05 was considered as statistically significant.
The association between the IL-18 and the ABLR was ana-
lysed with univariate logistic regression models.

Results

The mean age of the patients (12 males, eight females in
Group I, 12 males, eight females in Group Il) was 30.75 £ 8.58
years in this study (Table 1).

Analysis of clinical parameters

Clinical parameters are summarized in Figure 3. Significant
differences were found in the PD between TO and T2 in
Group | (p=.009), and in the mBl between TO and T2
(p=.023) (Figure 3). The mean PD values were significantly
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Figure 3. The time-dependent change results of the clinical parameters. The different symbols (circle and triangle) within the same columns show outlier values.
Statistically significant differences were found in the PD between TO and T2 in Group | (p =.009), and in the mBI between TO and T2 in Group Il (p =.023). The
mean values of PD between Group | and Group Il were significantly different [T1 (p=.028); T2 (p =.016)]. *p < .05.
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different between Group | and Group Il [T1 (p=.028); T2
(p=.016)] (Figure 3).

Analysis of ABLR

Analysis of the time-dependent changes in ABLR revealed a
significant difference between the mean ABLR values for TO
and T2 in Group | (p=.005) (Table 2). There were also statis-
tically significant correlations between the mPl and ABLR at
T2 in Group I. Although ABLR values were higher in Group |
than Group Il at both TO and T2, these differences were not
statistically significant (Table 2).

Analysis of the PICF IL-1f levels of Group | and Group Ii

The time-dependent changes in PICF IL-1B levels were not
statistically significant in Group | or Group Il (p>.05)
(Figure 4). Intergroup comparisons revealed that the aver-
age values for IL-1B levels at TO, T1 and T2 in Groups |
and Il were not statistically significant (p>.05) (Figure 4).
There were significant correlations in Group | between the
mGl and IL-1fB levels at T1; the PD and IL-1P levels at T2;
and the mBI and IL-1B levels, and the PICF and IL-1B lev-
els at T2 in Group I. There was also a significant correl-
ation in Group Il between the PICF and IL-1B levels at TO,
the PD and IL-1B levels at T1, and the PD and IL-1B levels
at T2 in Group Il. This study did not detect significant
associations between ABLR and IL-18 in Groups | and I
(p > .05) (Figure 5).

Table 2. The comparison of time-dependent change results of ABLR, both
intra-group and inter-group.

ABLR TO Mean = SD ABLR T2 Mean +SD p
. Group (n =20) 411611 6.22 +6.66 .005%
II. Group (n=20) 3.69+4.34 4.81+4.31 .365
p 803 37

ABLR (%): alveolar bone loss rate.
All data presented are mean =+ standard deviation (SD) values.
*p <.05.
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Figure 4. The level of IL-1B in Group | (A) and Group Il (B). The different sym-
bols (circle and triangle) within the same columns show outlier values. The
time-dependent changes in PICF IL-1(3 levels were not statistically significant in
Group | or Group Il (p >.05). No statistically significant difference was detected
between Group | and Il (p > .05).

Discussion

In the present study, dental implants inserted using one- or
two-stage surgical procedures were compared using clinical,
radiological and biochemical evaluations. This study showed
that the PD was significantly higher in Group I. Although
there were no statistically significant differences between the
groups, ABLR mean values were higher at TO and T2 in
Group | than in Group Il; when intra-group changes were
evaluated, ABLR mean values at TO and T2 differed signifi-
cantly in Group I. There were no differences in PICF IL-10 lev-
els between Groups | and Il at any time point.

Becker et al. reported that increased PD is a critical indica-
tor, suggesting a high risk of an infection developing in the
implant mucosa [21]. In this study, when inter-group clinical
parameters were analysed, the only statistically significant dif-
ference was observed in the PD values at TO and T2 between
the one-stage and two-stage dental implants at T1 and T2.
However, there was no difference in ABLR values between
the groups, showing that the differences were related to the
soft tissue around the dental implants and implant structure
or to the dental implant surgery procedure. The differences
in PD were likely to be due to the different implant designs:
one has a neck, one does not. In Group |, the dental
implant's neck was the platform switch. Bone level dental
implants were used in Group Il. The high PD value in Group |
may not be related to any pathological condition. This result
also suggests that different surgical techniques affect peri-
odontal parameters such as the PD; this may also explain
why implant structure (tissue level or bone level) is affected
by the PD. A high PD is expected in a two-stage surgical pro-
cedure. In two-stage surgery, keratinized tissue may reduce
the probability of implant exposure during healing [22].
Contrary to our results, Nemli et al. reported that one-stage
implants had significantly lower PD results than two-stage
implants [23].

One of the most important factors for long-term implant
success is the level of bone crest surrounding the implant.
Crestal bone loss can lead to increased bacterial accumula-
tion, resulting in peri-implantitis. Different approaches have
been described in the literature for preservation of the mar-
ginal bone height, including platform switching and modifi-
cations in alveolar crest placement level [24,25]. In platform
switching, it was assumed that by inward positioning of
the implant/abutment junction a biological width was
established and therefore bone resorption at the implant-
abutment junction associated with the inflammatory cell infil-
trate was reduced [26,27]. This was supporting the present
higher ABLR values detected in Group | and in this group’s
higher ABLR values may be due to the different design of
the fixture itself. The osseointegration process in the mouth
area is completed after dental implants are inserted in the
one-stage procedure, and this issue raises questions about
this technique. Moreover, Gulati et al. suggested that the
amount of alveolar bone loss increases, particularly when this
process is completed in the oral medium [7]. Similar to our
results, Enkling et al. reported that no differences between
bone loss associated with healing were found between one-
and two-stage surgical procedures [28].
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Figure 5. The relationship between IL-13 and ABLR in Group I (A, C) and Group Il (B,D) at TO, T2. No significant association was detected between ABLR and IL-1

in both groups.

Previous studies have determined that ABLR is greater in
one-stage implants because there is a micro space or a cavity
at the bone level of the dental implants during two-stage sur-
gical procedures [29,30]. Ericsson et al. inserted dental
implants by using one- and two-stage surgical procedures in
patients who had lost one tooth from the maxillary anterior
region. At the one-year follow-up, the clinical findings showed
that, the amount of alveolar bone loss in the one-stage surgi-
cal procedure group was 0.08 mm; there was 0.05 mm alveolar
bone gain in the two-stage surgical procedure group [31].
Conversely, Nemli et al. reported that one-stage implants
exhibited significantly lower bone loss than two-stage
implants [23]. Similar to the present study, Weber et al. eval-
uated the changes in levels of the alveolar bone between
one- and two-stage implants and found that the level of
alveolar bone loss was similar for both surgical procedures
[32]. Cecchinato et al. found that the peri-implant bone-level
change did not differ between one- and two-stage surgical
procedures during 1- and 2-year of follow-ups [33].

In our study, the ABLR in Group | differed significantly
between TO and T2 in Group I. There were no differences
between groups at TO and T1. Accordingly, the difference
between the two groups in this study is thought to be
related to the dental implant surgery procedure, the shape
of the implant, and the neck of the implant structure.

In the present study, the probable relationship between
radiological and clinical parameters was analysed. There was
a positive relationship in Group | between the mPIl and ABLR
at T2. Furthermore, there was a positive relationship in
Group Il between the keratinized soft tissue level and ABLR
at TO. Heckmann et al. [34] reported that the bone loss
around dental implants is related to the mBI, Pl and exu-
dates, and they also reported that keratinized mucosa loss
causes this inflammatory variance.

The laboratory findings in the present study revealed that
the PICF IL-1B level increased over time in both groups, but

this increase was not statistically significant. This result is
congruent with studies that have confirmed that the PICF
IL-1B level increases over time [35]. The difference between
intergroup PICF IL-1B levels was not statistically significant.
Interleukin levels were not statistically different in this study;
finding may be related to the low number of samples. IL-18
is a pro-inflammatory cytokine that plays a major role in peri-
odontal destruction [9,15]. The biologic effects of IL-1B
depend on its tissue concentration. In periodontal tissue,
IL-1B causes bone destruction and induces the production of
tissue destructive-proteinases [9]. This result was related to
the ABLR value; PICF IL-1P level is increased, resulting in time
such as both ABLR Group | and Group Il, but this increase
was not significant between groups for PICF IL-1B or ABLR.
Similarly, to this study, Ata-Ali et al. [36] reported a signifi-
cant relationship between PICF IL-1B levels and the clinical
inflammatory response in peri-implant tissues.

According to our study protocol, both groups had
monthly periodic follow-ups, and oral hygiene was main-
tained by cleaning the plaque from the peri-implant area.
This periodic interference reduces the risk and severity of
infection in the peri-implant area. Therefore, because of the
similarity of the quantitative PICF IL-1f levels in both groups,
the differences between the groups were not significant. Our
findings related to PICF IL-1p levels are congruent with stud-
ies that have shown the relationship between periodontal
parameters and PICF IL-1B levels, and are also congruent
with their interpretations [37-39].

A limitation of this study was that the follow-up period
was limited to six months, and therefore we evaluated the
short-term outcomes of different surgical procedures. Long-
term clinical follow-up studies may be useful. This study
could be planned as a split-mouth study to eliminate pos-
sible individual factors. The short-term results of this study
revealed that two-stage implants showed comparable clinical
results to one-stage implants. The PD was significantly higher
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in Group |, and the ABLR mean values for TO and T2 were
significantly different. Although there were no statistically
significant differences between the groups, the ABLR mean
values were higher in Group | and there were no differences
in PICF IL-1B levels between Groups | and Il. The present
results suggest that two-stage surgical procedures improve
the success rate of dental implants. However, advanced stud-
ies related to this subject are necessary.

Acknowledgements

All procedures performed in studies involving human participants were
in accordance with the ethical standards of the institutional and/or
national research committee, and with the 1964 Declaration of Helsinki
Declaration and its later amendments or comparable ethical standards.

Disclosure statement

The authors report no conflicts of interest related to this study. The
authors alone are responsible for the content and writing of this article.

Funding

This study was supported by “The Scientific Research Project Coordinator
of Dicle University”, Diyarbakir, Turkey [grant number: 10-DH-04].

References

[11  Huynh-Ba G, Lang NP, Tonetti M, et al. Association of the com-
posite IL-1 genotype with peri-implantitis: a systematic review.
Clin Oral Implants Res. 2008;19:1154-1162.

[2  Romeo E, Ghisolfi M, Rozza R, et al. Short (8-mm) dental implants
in the rehabilitation of partial and complete edentulism: a 3- to
14-year longitudinal study. Int J Prosthodont. 2006;19:586-592.

[3]  Karoussis IK, Salvi GE, Heitz-Mayfield LJ, et al. Long-term implant
prognosis in patients with and without a history of chronic peri-
odontitis: a 10-year prospective cohort study of the ITI® Dental
Implant System. Clin Oral Implants Res. 2003;14:329-339.

[4]  Lindhe J, Meyle J. Peri-implant diseases: Consensus Report of the
Sixth European Workshop on Periodontology. J Clin Periodontol.
2008;35:282-285.

[5] Clark D, Levin L. Dental implant management and maintenance:
how to improve long-term implant success? Quintessence Int.
2016;47:417-423.

[6] Esposito M, Grusovin MG, Chew YS, et al. Interventions for replac-
ing missing teeth: 1- versus 2-stage implant placement. Cochrane
Database Syst Rev. 2009;2009:Cd006698.

[71  Gulati M, Govila V, Verma S, et al. In vivo evaluation of two-piece
implants placed following one-stage and two-stage surgical
protocol in posterior mandibular region. Assessment of
Alterations in Crestal Bone Level. Clin Implant Dent Relat Res.
2015;17:854-861.

[8]  Arkan F, Buduneli N, Kittikculer N. Osteoprotegerin levels in peri-
implant crevicular fluid. Clin Oral Implants Res. 2008;19:283-288.

[9] Yaghobee S, Khorsand A, Rasouli Ghohroudi AA, et al
Assessment of interleukin-1beta and interleukin-6 in the crevicular
fluid around healthy implants, implants with peri-implantitis, and
healthy teeth: a cross-sectional study. J Korean Assoc Oral
Maxillofac Surg. 2014;40:220-224.

[10]  Ataoglu H, Alptekin NO, Haliloglu S, et al. Interleukin-1f, tumor
necrosis factor-o. levels and neutrophil elastase activity in peri-
implant crevicular fluid. Clin Oral Implants Res. 2002;13:470-476.

[11]  Javed F, Al-Hezaimi K, Salameh Z, et al. Proinflammatory cyto-
kines in the crevicular fluid of patients with peri-implantitis.
Cytokine. 2011;53:8-12.

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

31]

Tillmanns HW, Hermann JS, Cagna DR, et al. Evaluation of three
different dental implants in ligature-induced peri-implantitis in
the beagle dog. Part I. Clinical evaluation. Int J Oral Maxillofac
Implants. 1997;12:611-620.

Zee E, Everts V, Beertsen W. Cytokines modulate routes of colla-
gen breakdown. Review with special emphasis on mechanisms of
collagen degradation in the periodontium and the burst hypoth-
esis of periodontal disease progression. J Clin Periodontol.
1997;24:297-305.

Hardt CR, Grondahl K, Lekholm U, et al. Outcome of implant ther-
apy in relation to experienced loss of periodontal bone support:
a retrospective 5-year study. Clin Oral Implants Res. 2002;
13:488-494.

Guncu GN, Akman AC, Gunday S, et al. Effect of inflammation on
cytokine levels and bone remodelling markers in peri-implant sul-
cus fluid: a preliminary report. Cytokine. 2012;59:313-316.
Goodarzi Pour D, Romoozi E, Soleimani Shayesteh Y. Accuracy of
cone beam computed tomography for detection of bone loss.
J Dent (Tehran). 2015;12:513-523.

Ghariani L, Segaan L, Rayyan MM, et al. Does crown/implant ratio
influence the survival and marginal bone level of short single
implants in the mandibular molar? A preliminary investigation
consisting of 12 patients. J Oral Rehabil. 2016;43:127-135.
Ramfjord SP. The Periodontal Disease Index (PDI). J Periodontol.
1967;38(Suppl):602-610.

Mombelli A, van Oosten MA, Schurch E Jr, et al. The microbiota
associated with successful or failing osseointegrated titanium
implants. Oral Microbiol Immunol. 1987;2:145-151.

Loe H. The Gingival Index, the Plaque Index and the Retention
Index Systems. J Periodontol. 1967;38(Suppl):610-616.

Becker W, Becker BE, Newman MG, et al. Clinical and microbio-
logic findings that may contribute to dental implant failure. Int J
Oral Maxillofac Implants. 1990;5:31-38.

Torkzaban P, Arabi SR, Roshanaei G, et al. A comparative study of
clinical parameters in submerged and non submerged implants.
J Clin Diagn Res. 2015;9:2C26-7C29.

Nemli SK, Gungor MB, Aydin C, et al. Clinical evaluation of sub-
merged and non-submerged implants for posterior single-tooth
replacements: a randomized split-mouth clinical trial. Int J Oral
Maxillofac Surg. 2014;43:1484-1492.

Hermann JS, Jones AA, Bakaeen LG, et al. Influence of a machined
collar on crestal bone changes around titanium implants: a histo-
metric study in the canine mandible. J Periodontol. 2011;82:
1329-1338.

Al Jabbari YS, Fournelle R, Ziebert G, et al. Mechanical behavior
and failure analysis of prosthetic retaining screws after long-term
use in vivo. Part 3: preload and tensile fracture load testing.
J Prosthodontics. 2008;17:192-200.

Guerra F, Wagner W, Wiltfang J, et al. Platform switch versus plat-
form match in the posterior mandible - 1-year results of a multi-
centre randomized clinical trial. J Clin Periodontol. 2014;41:
521-529.

Annibali S, Bignozzi |, Cristalli MP, et al. Peri-implant marginal
bone level: a systematic review and meta-analysis of studies com-
paring platform switching versus conventionally restored
implants. J Clin Periodontol. 2012;39:1097-1113.

Enkling N, Johren P, Klimberg T, et al. Open or submerged heal-
ing of implants with platform switching: a randomized, controlled
clinical trial. J Clin Periodontol. 2011;38:374-384.

Heijdenrijk K, Raghoebar GM, Meijer HJ, et al. Feasibility and influ-
ence of the microgap of two implants placed in a non-sub-
merged procedure: a five-year follow-up clinical trial.
J Periodontol. 2006;77:1051-1060.

Broggini N, McManus L, Hermann J, et al. Persistent acute inflam-
mation at the implant-abutment interface. J Dent Res.
2003;82:232-237.

Ericsson |, Nilson H, Lindh T, et al. Inmediate functional loading
of Branemark single tooth implants. An 18 months' clinical pilot
follow-up study. Clin Oral Implants Res. 2000;11:26-33.



[32]

[33]

[34]

[35]

Weber HP, Buser D, Donath K, et al. Comparison of healed tissues
adjacent to submerged and non-submerged unloaded titanium
dental implants. A histometric study in beagle dogs. Clin Oral
Implants Res. 1996;7:11-19.

Cecchinato D, Olsson C, Lindhe J. Submerged or non-submerged
healing of endosseous implants to be used in the
rehabilitation of partially dentate patients. J Clin Periodontol.
2004;31:299-308.

Heckmann SM, Linke J, Graef F, et al. Stress and inflammation as
a detrimental combination for peri-implant bone loss. J Dent Res.
2006;85:711-716.

Salvi GE, Aglietta M, Eick S, et al. Reversibility of experimental
peri-implant mucositis compared with experimental gingivitis in
humans. Clin Oral Implants Res. 2012;23:182-190.

[36]

[37]

[38]

[39]

ACTA ODONTOLOGICA SCANDINAVICA 615

Ata-Ali J, Flichy-Fernandez AJ, Alegre-Domingo T, et al. Clinical,
microbiological, and immunological aspects of healthy versus
peri-implantitis tissue in full arch reconstruction patients: a pro-
spective cross-sectional study. BMC Oral Health. 2015;15:43.
Schierano G, Pejrone G, Brusco P, et al. TNF-alpha TGF-beta2 and
IL-1beta levels in gingival and peri-implant crevicular fluid before
and after de novo plaque accumulation. J Clin Periodontol.
2008;35:532-538.

Murata M, Tatsumi Ji Kato Y, et al. Osteocalcin, deoxypyridinoline
and interleukin-1beta in peri-implant crevicular fluid of patients
with peri-implantitis. Clin Oral Implants Res. 2002;13:637-643.
Feng J, Aboyoussef H, Weiner S, et al. The effect of gingival
retraction procedures on periodontal indices and crevicular fluid
cytokine levels: a pilot study. J Prosthodontics. 2006;15:108-112.



	Associations of alveolar bone loss and interleukin-1&hx03B2; levels in one- and two-stage surgical procedures: a randomized prospective trial
	Introduction
	Materials and methods
	Study population
	Study design
	Surgical procedure
	Clinical measurements
	Radiologic evaluation
	PICF sampling and determination of PICF IL-1
	Statistical analysis

	Results
	Analysis of clinical parameters
	Analysis of ABLR
	Analysis of the PICF IL-1 levels of Group I and Group II

	Discussion
	Acknowledgements
	Disclosure statement
	References


