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Abstract

Objectives: An intra-individual controlled clinical trial was conducted to evaluate and

compare the amount of marginal bone loss (MBL) found around implants of a comparable

design, with or without retention grooves (microthreads) or polished necks, during the

early stages of healing.

Materials and methods: Forty-eight (48) patients with missing mandibular posterior teeth

were treated with two commercially available implants of the same brand (MIS): one with

microthreads (S-model) and the other with a polished neck (L-model). MBL around each

implant was measured on follow-up radiograms taken 4 months after placement (exposure

and crown cementation), and 6 and 12 months after loading.

Results: Forty-six (46) patients completed the study, making 46 implant pairs available for

statistical analysis. None of the implants failed to integrate. All the implants displayed some

extent of bone loss throughout the follow-up period. At each time point (exposure, 6 and

12 months after loading), the S-model implants displayed statistically significant lower

amounts of bone loss (0.22 vs. 0.76, 0.57 vs. 1.22 and 0.9 vs. 1.5 mm, respectively). Other than

the type of the implant, no correlation was found between MBL and the implant stability

values (PerioTest), dimensions, site of insertion or any of the other collected variables.

Conclusions: Implants with a roughened neck surface and microthreads are more resistant

to MBL during the first phases of healing, as compared with implants with a polished neck.

It is accepted that all implants will display

some extent of bone loss after integration

and through time of function (Albrektsson

et al. 1986). This bone loss can be divided

into two different phases (Manz 2000; Spray

et al. 2000). One, which is related to the

time of implant exposure or prosthetic ap-

pliance connection (Oh et al. 2002), can be

regarded as ‘early bone loss’. The second is

bone loss that emerges through the time of

implant function (Esposito et al. 1998a,

1998b; Kronstrom et al. 2001), and can be

termed ‘late bone loss’. The latter is believed

to be related to an infectious process (Roos-

Jansaker et al. 2006), i.e., periimplantitis.

Different processes are believed to influ-

ence the extent of the early marginal bone

loss (MBL) and they have been reviewed

elsewhere (Oh et al. 2002). The mainstay

of this process seems to be the establish-

ment of the so-called ‘biological seal’,

which is influenced by the configuration

of the prosthetic platform of the implant. It

was suggested that one-piece implants,

placed in a non-submerged manner, tend

to present a shorter ‘biological seal’ space,

and thus present lower rates of MBL (Her-

mann et al. 2001).

In an effort to reduce the amount of early

MBL around two-piece implants, different
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prosthetic platform configurations were

proposed, suggesting a more stable bone–

implant interface. Early data from a canine

model showed that the placement of a

polished area subcrestally facilitates higher

rates of early MBL (Alomrani et al. 2005),

whereas a rough implant surface placed at

the bone level reduces the amount of this

bone loss (Hartman & Cochran 2004;

Hanggi et al. 2005). Accordingly, some

implant manufacturers have recently pro-

duced implants roughened along their en-

tire length, without a polished neck.

Recently, it was also claimed by several

manufacturers that the introduction of re-

tention grooves (microthreads) at the neck

of the implant may further reduce the

amount of bone loss following the implant

installation (Hansson 1999).

In a prospective cohort study, Shin et al.

(2006) compared the amount of MBL

around three different implants of different

brands. Their study implied that implants

with coronal retention grooves exhibit the

lowest levels of MBL and present a more

stable outcome. Although the results of

this study were found to be statistically

significant, it can be argued that the results

may be explained by the different implant

geometry and surface characteristics found

in the different implants examined in this

study. Lee et al. (2007), in a different split-

mouth clinical trial, repeated these results.

Their study compared implants of the same

brand, with similar surface characteristics;

however the implants in their study dif-

fered in their macro-configuration: one had

a tapered neck (test implants with micro-

threads) and another had a cylindrical

shape (control implants with a polished

neck). The authors concluded that this

may explain the results of their study.

The aim of the present study was to

prospectively compare the amount of

MBL found around two different implant

designs of the same brand, surface charac-

teristics, and with comparable macro-

design (tapered implants): one with a

1-mm polished neck, and another with no

polished neck but with retention grooves

instead. The secondary goals of our

study were to examine the influence of

the thread geometry of the two different

implants on the initial stability of the

implants, and to evaluate its impact on

the amount of MBL during the early phases

of implant function.

Material and methods

Subjects

Patients referred to the Department of Im-

plant Restorations at the University of

Medicine and Pharmacy of Timisoara, Ro-

mania, who were scheduled for a two

neighboring implant placement in the pos-

terior mandible were recruited for the

study. Inclusion criteria were patients in-

dicated for a standard implant placement

procedure in the posterior mandible. Pa-

tients with a need for any bone augmenta-

tion procedure or with any systemic

condition contraindicated for implant pla-

cement were excluded from the study. The

protocol of the study was approved by the

Institution Ethics Committee, and each

patient signed an informed consent.

The implants

Each surgical site was treated by two dif-

ferent commercially available implants of

the same brand (MIS-Implants Inc.,

Shlomi, Israel) (Fig. 1). Both implant mod-

els have the same dimensions, taper, tita-

nium alloy and surface (a moderately rough

surface) characteristics. Although they

have comparable features, the implants

differ in two main attributes: the L (Lance)

model has a 1-mm polished neck, whereas

the S (Seven) model does not, but rather

includes a roughened surface with micro-

threads up to its prosthetic platform; sec-

ondly, the implants differ in their thread

configurations, found apical to the implant

neck.

Surgical procedure

At each surgical site, each patient received

two implants with the same dimensions:

on the mesial site an L-model implant was

installed, and an S-model was installed on

the distal site. All implants were installed

using a standard protocol recommended by

the manufacturer, in a two-stage approach

(implants were covered with mucosal flaps

and were exposed 3 months later). The S-

model is supplied with a disposable tapered

‘final drill’, which is indicated to be used

right before the implants’ installation. All

implants were installed with their prosthe-

tic platform level with the bone crest. This

was regarded as the baseline (zero) bone

level.

Measurements and data collection

We evaluated the process implant integra-

tion by evaluating the implants’ stability

and marginal bone level through the time

of implant integration and 1 year of func-

tional loading.

Implant stability was evaluated upon

installation and at the end of the healing

period, at the time of prosthesis cementa-

tion, four months later, using a PerioTest

(Medizintechnik Gulden, Modautal, Ger-

many) measuring tool.

MBL was assessed by repeated measure-

ments performed on panoramic orthograms

taken for follow-up evaluation at the day of

prosthesis cementation (4 months after

implant installation), 6 months afterwards,

and 6 months later (1 year after loading).

Measurements were performed using a

magnifying glass and a digital Vernier Ca-

liper (SV-08 Stainless Steel Digimatic Ver-

nier Caliper, E-Base Measuring Tools Co.

no. 132, Yun-Lin, Taiwan) on the distal

aspect of each implant. Each implant’s

prosthetic platform, as identified in the

radiogram, was used as a reference point

due to the fact that all implants were

installed level with the bone crest.

Any event of premature implant expo-

sure or soft tissue dehiscence, before the

implant exposure procedure, was observed

and recorded. No additional treatment was

performed in these cases. A case in which

the final disposable drill was not used

Fig. 1. The two evaluated implants. L-model (left)

with a 1-mm polished neck and with no retention

grooves, and S-model (right) implant with retention

grooves (microthreads) and rough surface body and

neck.
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while installing the S-model implant, due

to the operator’s decision, was also re-

corded.

All implant pairs were loaded in the

same manner at the 4-month time-point,

using a two-piece connected crowns ce-

mented to a standard milled abutment,

commercially available from the manufac-

turer.

The amount of MBL around the im-

plants was regarded as the study’s primary

outcome variable. The implants’ stability,

premature exposure and relevant bone loss

were regarded as secondary.

Statistical analysis

Implant and patient demographic data were

assessed using descriptive statistics. A

paired t-test was used to compare the

amount of MBL around the two different

implant models at each time point (4

months after installation, 6 months of

functional loading and 12 months). Analy-

sis of variance (ANOVA) for repeated mea-

surements was utilized to evaluate the

average amount of bone loss around each

implant model at every time point.

The stability PerioTest values (PTV) of

the two different models were compared at

each time point using a Wilcoxon’s

matched pairs test. The same test was

utilized to compare each implant stability

value change over time (baseline and at the

4-month time point). Repeated tests were

statistically corrected using Bonferroni’s

correction for repeated measurements.

Results

Forty-eight volunteers ranging in age from

23 to 65 years were recruited for the study,

most of whom (40) were treated on only

one side of their mandibles. Two patients

failed to complete all the follow-up meet-

ings, and were thus excluded from the

study. In patients treated on both sides of

the mandibles, only one randomly selected

pair of implants was evaluated. This made

46 pairs of implants available for statistical

testing.

The dimensions of the implant pairs

ranged between 10 and 11.5 mm in length,

and 3.75 and 4.2 mm in diameter (Table 1).

No short implants or wide platform im-

plants were installed. There was no inten-

tion to balance the groups: the largest

available implants, as permitted by the

pre-operatory radiogram to be installed as

an identical pair, were used.

Besides premature exposures (soft tissue

dehiscence over the implant head: eight in

the L-model group and four in the S-model

group), the healing period was uneventful.

None of the implants failed to integrate,

yielding an overall survival rate of 100% at

1 year of function.

MBL

Both implant models exhibited bone loss

that occurred over time (Table 2). This

bone loss was found to be statistically

significant for both implant models (re-

peated measures ANOVA, Po0.05). At

each time point, the L-model implants

showed higher amounts of bone loss, as

compared with the S-model implants

(Po0.05, paired t-test) (Fig. 2). In both

models, the profile of the MBL was similar:

more bone receded during the first 6

months of function as compared with the

succeeding time period (12 months).

A low number of premature exposures

was found in both implant groups (eight in

the L–model group and four in the S-model

group). Implants of the L-model, which

exhibited premature exposure at the 4-

month follow-up appointment, showed

higher amounts of MBL (Po0.05, Stu-

dent’s t-test) (Fig. 3). This phenomenon

had no impact on the amount of MBL in

the S-model implants, and was not found

Table 1. Patient and implant demographics

Number of
implants
pairs

Started the study 56
Dropout 2
Treated at the left side 26
Treated at the right side 20
Implant diameter (dropout)

3.75 � 10 11(� 1)
3.75 � 11.5 16
4.2 � 10 11
4.2 � 11.5 10(� 1)

Table 2. Mean marginal bone loss values

Follow-up time (months) L-model (SD) S-model (SD)

4 0.77 (0.46) 0.21 (0.19) 5 � 10�10n

6 1.2 (0.44) 0.56 (0.23) 2 � 10�12n

12 1.47 (0.4) 0.69 (0.25) 1 � 10�11n

Po0.05w Po0.05w

Mean marginal bone loss found around each implant model at the different time points.
nPaired t-test.

wANOVA on repeated measures.

ANOVA, analysis of variance; SD, standard deviation.

Fig. 2. Mean marginal bone loss found at each flow-up period: 4 months after installation, 6 and 12 months

after loading. Whiskers denote statistical deviation values.
nPo0.05, Paired T-test.
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to be statistically significant at any of the

follow-up appointments (data not shown).

Stability values

Both implant models showed an improve-

ment in their stability tests over time

(Table 3): both displayed a highly statisti-

cally significant improvement in their PTV

between the time of installation and the 4-

month follow-up period (Po0.001 for both

models, Wilcoxon’s matched pairs test)

(Fig. 4). At each time point, the S-model

showed statistically significant lower (bet-

ter) PTV than the L-model.

No correlation was found between the

PTV and the dimensions of any of the

evaluated implants, either at the installa-

tion, or at the end of the integration period,

i.e. at the 4-month follow-up examination.

The use of the ‘final drill’ at the installa-

tion of the S-model implant was not corre-

lated with its PTV, either at the

installation of the implant or at the fol-

low-up examination (data not shown).

Discussion

Different theories have emerged to explain

the phenomenon of MBL that occurs in

association with the connection of the

prosthetic appliance to dental implants

(Albrektsson et al. 1986; Oh et al. 2002).

This bone loss, designated as early MBL,

should be distinguished from late MBL,

which is associated with a state of periim-

plantitis, and, arguably, with high occlusal

strain (Isidor 1996; Esposito et al. 1998a,

1998b; Kronstrom et al. 2001). The rate

and profile of the amount of this bone loss

was evaluated and criticized in a literature

review (Schwartz-Arad et al. 2005), and the

differences were explained by the type of

implants examined. It has also been postu-

lated that the amount of early MBL is

related to the implant’s design and involves

the procedure of the biologic seal establish-

ment and stabilization (Oh et al. 2002),

whereas the late MBL is modified by the

susceptibility of the implant to display

periimplantitis.

In our study, we are able to show that

implants that differ only in their neck

configuration do display different amounts

of early MBL. The implants of the S-model,

which are designed with microthreads and

are roughened up to their prosthetic plat-

form, displayed almost half the amount of

MBL in the first 6 months after the instal-

lation, and almost 60% less bone loss 6

months later, as compared with the L-

model implants. However, the rate of

bone loss was different between the two

implant designs only during the first 6

months after installation. Because of the

fact that the two tested implants were

identical in their metal composition and

implant surface treatment, the differences

in MBL cannot be explained by these two

variables.

We cannot discern, using the present

study design, the exact impact of either

the microthreads or the presence of the

Fig. 3. Mean marginal bone loss found around L-model implants at prosthetic appliance connection (4 months

after implant installation), with or without premature soft tissue dehiscence.
nPo0.05, Paired T-test.

Table 3. PerioTest median values (PTVs)

Follow-up L-model PTV (quartiles) S-model PTV (quartiles)

Installation � 3.5 (� 4, � 2) � 4 (� 5, � 2) P¼ 0.04
4 months � 5 (� 7, � 5) � 6.5 (� 7, � 5) P¼ 0.04

1 � 10�8 3 � 10�8

PerioTest values (PTVs) recorded for each implant at the two follow-up appointments. PTVs recorded

at implant installation (baseline) and 4 months later at prosthetic appliance cementation.
nPo0.05, Wilcoxon’s matched pair test.

Fig. 4. PerioTest median values (PTVs) recorded at implant installation and on the prosthetic appliance

cementation (4 months after implant installation). Boxes denote upper and lower quartiles, and whiskers

minimum and maximum values.
nPo0.05, Wilcoxon matched pair test.
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roughened surface at the neck of the im-

plants on the amount of bone loss: the

S-model implant implements these two

features, which are absent in the L-model

implants, which have a 1-mm polished

neck without microthreads. The fact that

the rate of bone loss was different between

the S- and the L-types only in the first 6

months may suggest that the surface

roughness is determining the amount of

early bone loss, and not the macro-design.

It has been observed previously in a

canine model (Alomrani et al. 2005;

Schwarz et al. 2008) and later in a human

retrospective analyses (Hartman & Co-

chran 2004; Hanggi et al. 2005) that the

presence and location of the polished neck

in relation to the bone crest influences the

amount of bone loss during the early phases

of the implant’s function. Our prospective

results support this concept.

Our observations are in agreement with

other studies. Shin et al. (2006), compared

three different implant designs from three

different brands, in a parallel-arm clinical

trial. They demonstrated that implants

with a neck configuration similar to the

S-model implants tended to display a sta-

tistically significant lower amount of MBL

as compared with implants resembling the

L-model implants. Lee et al. (2007), in

another well-controlled split-mouth study,

also found that implants utilizing micro-

threads showed significantly less bone loss

as compared to implants without micro-

threads. However, although the studied

implants were of the same brand and sur-

face characteristics, they differed in their

macro-design: one had a tapered neck and

the other had a cylindrical design. In our

study, both implant models, although dis-

tinct in thread configuration, have a ta-

pered design.

Another phenomenon found in our study

that may support the claim that a rough-

ened surface facilitates bone tissue stability

around the implant neck is the fact that the

L-model implants (no microthreads or

roughened surface neck) that showed pre-

mature soft tissue dehiscence over their

covering screw had statistically significant

higher amounts of bone loss compared with

those that showed intact soft tissue cover-

age throughout the healing time (4

months). In the S-model implants, this

event was not found to be statistically

significant. These data should be consid-

ered cautiously because of the low total

number of soft tissue dehiscences found in

the present study.

We utilized extra-oral panoramic radio-

grams to evaluate the difference between

the amounts of MBL around the two

implant models. Although it seems ra-

tional to argue that intra-oral peri-apical

radiograms would have been probably more

accurate (Penarrocha et al. 2004), the use of

panoramic radiograms for evaluating bone

loss is quite common (Naert et al. 2004;

Zechner et al. 2004). There are some data

that support the notion that panoramic

radiograms correlate well with intra-oral

radiograms, especially when utilized for

linear measurements (i.e. for the evalua-

tion of marginal bone loss) (Persson et al.

2003; Zechner et al. 2003; Kullman et al.

2007). In our study, we compared the

amount of MBL around neighboring im-

plants, placed at the same area (posterior

mandible). This makes the impact of the

error inherent in radiogram magnification

more consistent and smaller (Persson et al.

2003).

Our study may be flawed in the fact that

no randomization was performed in rela-

tion to the selection of implant model

placement (all L-model implants were in-

stalled in the mesial site and the S-model

in the distal). However, all implant pairs

were installed in different sites at the pre-

molar–molar area, allowing a diversity in

the sites accounted for each implant model.

Furthermore, the mesial site was always a

site that is in proximity to a natural tooth,

in which bone levels are presumed to be

stable (Botticelli et al. 2004). In the present

case, the L-model implants, which were

inserted into the mesial site, showed more

bone loss compared with the S-model. This

argument makes our results even stronger.

In addition, we could not show any corre-

lation between the amount of MBL and any

of the other investigated variables. We

found no correlation between the implants’

dimensions, installation site (either the

premolar or the molar site) implant stabi-

lity values (PTV) and the amount of MBL.

The absence of this latter correlation may

be explained in part by the high stability

values (PTVs) of the implants acheived at

their installation (Truhlar et al. 2000;

Aparicio et al. 2006). We believe that this

is by virtue of the fact that both implants

have a tapered design (O’Sullivan et al.

2004). In addition, this is also in accor-

dance with the claim that the PTV have a

low prognostic value for the survival and

success of an implant (Faulkner et al. 2001;

Salvi & Lang 2004; Aparicio et al. 2006).

In conclusion, the S-model implants

(MIS Seven) display statistically significant

less early MBL and more bone-level stabi-

lity as compared with the L-model im-

plants. Two features implemented in the

S-model implants may contribute to this:

either the absence of the polished neck or

the presence of microthreads at the implant

neck. Further clinical trials are needed to

clarify the impact of each on the resistance

for MBL during the first months of implant

function.

Acknowledgement: This study was

supported by a research grant from

MIS-Implants Inc. Shlomi, Israel.

References

Albrektsson, T., Zarb, G., Worthington, P. & Eriks-

son, A.R. (1986) The long-term efficacy of cur-

rently used dental implants: a review and

proposed criteria of success. International Journal

of Oral & Maxillofacial Implants 1: 11–25.

Alomrani, A.N., Hermann, J.S., Jones, A.A., Buser,

D., Schoolfield, J. & Cochran, D.L. (2005)

The effect of a machined collar on coronal hard

tissue around titanium implants: a radiographic

study in the canine mandible. International

Journal of Oral & Maxillofacial Implants 20:

677–686.

Aparicio, C., Lang, N.P. & Rangert, B. (2006)

Validity and clinical significance of biomechanical

testing of implant/bone interface. Clinical Oral

Implants Research 17 (Suppl. 2): 2–7.

Botticelli, D., Berglundh, T. & Lindhe, J. (2004)

Hard-tissue alterations following immediate im-

plant placement in extraction sites. Journal of

Clinical Periodontology 31: 820–828.

Esposito, M., Hirsch, J.M., Lekholm, U. & Thom-

sen, P. (1998a) Biological factors contributing to

failures of osseointegrated oral implants. (i). Suc-

cess criteria and epidemiology. European Journal

of Oral Science 106: 527–551.

Esposito, M., Hirsch, J.M., Lekholm, U. & Thom-

sen, P. (1998b) Biological factors contributing to

failures of osseointegrated oral implants. (ii). Etio-

pathogenesis. European Journal of Oral Science

106: 721–764.

Bratu et al . MBL and rough surface implant neck with microthreads

c� 2009 John Wiley & Sons A/S 831 | Clin. Oral Impl. Res. 20, 2009 / 827–832



Faulkner, M.G., Giannitsios, D., Lipsett, A.W. &

Wolfaardt, J.F. (2001) The use and abuse of the

periotest for 2-piece implant/abutment systems.

International Journal of Oral & Maxillofacial

Implants 16: 486–494.

Hanggi, M.P., Hanggi, D.C., Schoolfield, J.D.,

Meyer, J., Cochran, D.L. & Hermann, J.S.

(2005) Crestal bone changes around titanium

implants. Part i: a retrospective radiographic eva-

luation in humans comparing two non-submerged

implant designs with different machined collar

lengths. Journal of Periodontology 76: 791–802.

Hansson, S. (1999) The implant neck: smooth or

provided with retention elements. A biomechani-

cal approach. Clinical Oral Implants Research

10: 394–405.

Hartman, G.A. & Cochran, D.L. (2004) Initial

implant position determines the magnitude of

crestal bone remodeling. Journal of Perio-

dontology 75: 572–577.

Hermann, J.S., Buser, D., Schenk, R.K., Schoolfield,

J.D. & Cochran, D.L. (2001) Biologic width

around one- and two-piece titanium implants.

Clinical Oral Implants Research 12: 559–571.

Isidor, F. (1996) Loss of osseointegration caused by

occlusal load of oral implants. A clinical and

radiographic study in monkeys. Clinical Oral

Implants Research 7: 143–152.

Kronstrom, M., Svenson, B., Hellman, M. & Pers-

son, G.R. (2001) Early implant failures in patients

treated with branemark system titanium dental

implants: a retrospective study. International

Journal of Oral & Maxillofacial Implants 16:

201–207.

Kullman, L., Al-Asfour, A., Zetterqvist, L. & An-

dersson, L. (2007) Comparison of radiographic

bone height assessments in panoramic and in-

traoral radiographs of implant patients. Interna-

tional Journal of Oral & Maxillofacial Implants

22: 96–100.

Lee, D.W., Choi, Y.S., Park, K.H., Kim, C.S. &

Moon, I.S. (2007) Effect of microthread on the

maintenance of marginal bone level: a 3-year

prospective study. Clinical Oral Implants Re-

search 18: 465–470.

Manz, M.C. (2000) Factors associated with radio-

graphic vertical bone loss around implants placed

in a clinical study. Annals of Periodontology 5:

137–151.

Naert, I., Alsaadi, G., van Steenberghe, D. & Quir-

ynen, M. (2004) A 10-year randomized

clinical trial on the influence of splinted and

unsplinted oral implants retaining mandibular

overdentures: peri-implant outcome. Interna-

tional Journal of Oral & Maxillofacial Implants

19: 695–702.

Oh, T.J., Yoon, J., Misch, C.E. & Wang, H.L. (2002)

The causes of early implant bone loss: myth or

science? Journal of Periodontology 73: 322–333.

O’Sullivan, D., Sennerby, L. & Meredith, N. (2004)

Influence of implant taper on the primary and

secondary stability of osseointegrated titanium

implants. Clinical Oral Implants Research 15:

474–480.

Penarrocha, M., Palomar, M., Sanchis, J.M., Guar-

inos, J. & Balaguer, J. (2004) Radiologic study of

marginal bone loss around 108 dental implants

and its relationship to smoking, implant location,

and morphology. International Journal of Oral &

Maxillofacial Implants 19: 861–867.

Persson, R.E., Tzannetou, S., Feloutzis, A.G., Brag-

ger, U., Persson, G.R. & Lang, N.P. (2003)

Comparison between panoramic and intra-oral

radiographs for the assessment of alveolar

bone levels in a periodontal maintenance popu-

lation. Journal of Clinical Periodontology 30:

833–839.

Roos-Jansaker, A.M., Lindahl, C., Renvert, H. &

Renvert, S. (2006) Nine- to fourteen-year follow-

up of implant treatment. Part ii: presence of peri-

implant lesions. Journal of Clinical Perio-

dontology 33: 290–295.

Salvi, G.E. & Lang, N.P. (2004) Diagnostic para-

meters for monitoring peri-implant conditions.

International Journal of Oral & Maxillofacial

Implants 19 (Suppl.): 116–127.

Schwartz-Arad, D., Mardinger, O., Levin, L., Ko-

zlovsky, A. & Hirshberg, A. (2005) Marginal bone

loss pattern around hydroxyapatite-coated versus

commercially pure titanium implants after up to

12 years of follow-up. International Journal of

Oral & Maxillofacial Implants 20: 238–244.

Schwarz, F., Herten, M., Bieling, K. & Becker, J.

(2008) Crestal bone changes at nonsubmerged

implants (camlog) with different machined collar

lengths: a histomorphometric pilot study in dogs.

International Journal of Oral & Maxillofacial

Implants 23: 335–342.

Shin, Y.K., Han, C.H., Heo, S.J., Kim, S. & Chun,

H.J. (2006) Radiographic evaluation of marginal

bone level around implants with different neck

designs after 1 year. International Journal of Oral

& Maxillofacial Implants 21: 789–794.

Spray, J.R., Black, C.G., Morris, H.F. & Ochi, S.

(2000) The influence of bone thickness on facial

marginal bone response: stage 1 placement

through stage 2 uncovering. Annals of Perio-

dontology 5: 119–128.

Truhlar, R.S., Morris, H.F. & Ochi, S. (2000) Stabi-

lity of the bone-implant complex. Results of long-

itudinal testing to 60 months with the periotest

device on endosseous dental implants. Annals of

Periodontology 5: 42–55.

Zechner, W., Trinkl, N., Watzak, G., Busenlechner,

D., Tepper, G., Haas, R. & Watzek, G. (2004)

Radiologic follow-up of peri-implant bone loss

around machine-surfaced and rough-surfaced in-

terforaminal implants in the mandible function-

ally loaded for 3 to 7 years. International Journal

of Oral & Maxillofacial Implants 19: 216–221.

Zechner, W., Watzak, G., Gahleitner, A., Busen-

lechner, D., Tepper, G. & Watzek, G. (2003)

Rotational panoramic versus intraoral rectangular

radiographs for evaluation of peri-implant bone loss

in the anterior atrophic mandible. International Jour-

nal of Oral & Maxillofacial Implants 18: 873–878.

Bratu et al . MBL and rough surface implant neck with microthreads

832 | Clin. Oral Impl. Res. 20, 2009 / 827–832 c� 2009 John Wiley & Sons A/S


