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KEYWORDS Abstract  Background and objective: This systematic review aimed to explore clinical outcomes of
Laesmmieresimsinme] fine marginal or crestal bone level (MBL) and soft tissue status around implants, following the place-
plants; ment of rough micro-threaded/laser-microtextured surface (LMS) implants. These outcomes are
Machined-neck; compared with those following the placement of smooth machined-neck implants.

Marginal bone loss; Materials and methods: Using EBSCO Information Services, we conducted a web-based search
Micro-threaded implants; of databases such as the PubMed, Scopus, and EMBASE, for relevant English-language scientific
Peri-implantitis papers published between January 2013 and August 2022. Prospective or retrospective controlled

cohort studies and randomized controlled trials (RCTs) investigating the role of rough micro-
threaded/LMS implant necks on MBL, sulcular probing depth (PD), and/or clinical attachment
loss, were included in this review.

Results: From a comprehensive literature search of 247 articles, 6 RCTs, 5 prospective studies,
and 4 retrospective studies (n = 15) fulfilled the eligibility criteria. MBL with rough micro-threaded
implant necks ranged from 0.12 = 0.17 mm to 3.25 + 0.4 mm after loading. The smooth machined-
neck implants without a micro-threaded neck had a loading MBL of 0.38 + 0.51 mm to 3.75 +
0.4 mm. Micro-threaded implant necks showed much lower MBL than machined-neck implants.
LMS implant necks had a lower peri-implant PD than machined-neck implants after 3 years of early
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loading (2.3 £ 0.7 mm vs. 3.8 £ 0.8 mm). The experimental and control groups showed similar
gingival recessions (1.08 + 0.4 mm vs. 2.46 + 0.3 mm). Meta-analysis was not feasible owing to

heterogeneity of the studies.

Conclusion: Under functional loading, a roughened micro-threaded design for the implant neck
could significantly lower MBL. Furthermore, PD and MBL were much lower around LMS neck
implants than those around machined-neck or micro-threaded implants.

© 2023 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Over the past few years, the desired outcomes of dental im-
plantation have gradually transitioned from implant longevity
to maximal soft and hard tissue maintenance. The marginal
bone surrounding the implant determines peri-implant mucos-
al level (Starch-Jensen et al., 2017; Zaniol et al., 2022). Gener-
ally, the permissible marginal bone loss (MBL) is <1.5 mm
during the first year and no more than 0.2 mm every subse-
quent year (Albrektsson et al., 1986). Integrating the hard
and soft tissues around the implant is crucial to its longevity;
hence, MBL is considered a key component influencing im-
plant outcomes in clinical practice. A moderate MBL of less
than 0.2 mm per year is widely accepted within the scope of
normal physiological processes. Recent studies suggest that
an early MBL >0.44 mm immediately after the initial 6 months
of prosthesis loading indicates advancing peri-implant bone
loss (Saravi et al., 2020; Galindo-Moreno et al., 2015). Some
studies disregard the criterion of 0.2 mm being the highest pos-
sible MBL per year; nevertheless, it is one of the most fre-
quently used success evaluation standards. Some authors
characterize pocket probing depth (PD) and sulcular bleeding
scores as alternative parameters for objectively assessing suc-
cess of prostheses (Geraets et al., 2014).

Increased MBL may cause periodontal pocket developmen-
t, which may be detrimental to the tissues surrounding im-
plants (Chen et al., 2017; Zaniol et al., 2022). Biochemical
pro-inflammatory indicators such as peri-implant sulcular flu-
id, salivary and mouth-rinse analysis of inflammation-
associated molecular markers, and various metalloproteinases
are all beneficial in alleviating the degree of inflammation in
peri-implant tissues, specifically in the early inflammatory
stage. These inflammatory indicators exhibit improved diag-
nostic sensitivity and specificity. Additionally, they can be used
to determine inflammatory status—indicative of pathologic
abnormalities—earlier than is revealed by clinical and radio-
graphic examinations (Guarnieri et al., 2022b). Furthermore,
the geometric and surface design of the implants dictates the
organization of tissues around them. A smooth two-
dimensional surface may result in a flat configuration of cell at-
tachments, resulting in wide spreading and de-differentiation.
Conversely, a three-dimensional bio-activated surface pro-
motes cell differentiation (Guarnieri et al., 2021; Guarnieri
et al., 2022a).

Three types of surface roughness have been shown to im-
prove the bone-implant interface. A previous study recorded
that a machined or minimal surface has a roughness of
0.5 um, moderately rough surfaces 1-2 um, and rough surfaces
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>2 pm. Moreover, implants with moderately rough surfaces
have substantially more clinical longevity than that of ma-
chined implants (Dank et al., 2019). Micro-threads are reten-
tion components incorporated in the implant neck in the
form of small threads (Bora et al., 2021). The typical range
of micro-thread roughness is 1-10 um. The micron-level sur-
face topography promotes more effective interlocking of the
bone at the implant interface (Barfeie et al., 2015). In a laser
micro-textured surface (LMS) design, a laser ablation tech-
nique powered by a computer is applied to the implant neck
to achieve 8-12 pum microgrooves (Chen et al., 2017,
Koodaryan and Hafezeqoran, 2021).

A rough-necked implant with micro-threads may have con-
siderably reduced MBL compared to that associated with a
polished-neck implant (Di Stefano et al., 2016). Tissue culture
experiments have shown that firm adhesion of fibroblasts and
osteoblasts to the LMS improves osseointegration and mini-
mizes MBL (lorio-Siciliano et al., 2015). Despite investigating
modifications in the length and configuration of the implant
neck, micro-thread geometry, and platform switching, the su-
periority of these novel designs or combinations has not yet
been satisfactorily documented. Results regarding the most ap-
propriate neck design for mitigating early MBL are contradic-
tory (Tal et al., 2022). Several systematic reviews have linked
various implant neck designs and surface characterizations
with low MBL (Al-Thobity et al., 2017; Chen et al., 2017;
Niu et al., 2017). However, there is limited data supporting
the efficiency of various implant neck patterns in promoting
peri-implant soft tissue health (Paracchini et al., 2020;
Starch-Jensen et al., 2017). Therefore, this review aimed to ex-
plore clinical outcomes of peri-implant MBL and soft tissue
health following the placement of rough micro-threaded/
LMS neck implants in comparison with the same outcomes as-
sociated with smooth machined-neck implants.

2. Methods

The review was conducted in compliance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Page et al., 2021). A focused question-
naire was designed for the review following the PICOS criteria,
i.e., population, intervention, comparator, outcome, and study
design, as follows:

Population: Healthy adult patients above 18 years of age re-
quiring delayed or immediate implant treatment.
Intervention: Placement of implants with rough micro-
threaded/LMS implant neck.

Comparator: A smooth/machined-neck implant design.
Outcome measures: Peri-implant MBL and clinical peri-
implant soft tissue measurements.

Study design: All human studies, including randomized
controlled trials (RCTs) and prospective and retrospective
controlled cohort studies.

2.1. Structured questionnaire

The questionnaire assessed differences in the clinical outcomes
of peri-implant MBL and soft tissue health between rough
micro-threaded/LMS and smooth machined-neck implants.

2.2. Search strategy

Using EBSCO Information Services, we conducted a web-
based search of databases such as PubMed, Scopus, and
EMBASE, for all relevant English-language scientific papers
published within the past decade (January 2013-August
2022), to document evidence-based information on the health
of hard and soft tissue surrounding micro-threaded/LMS im-
plants. The following Medical Subject Headings phrases were
employed: oral implant, dental implant, dental prostheses,
and teeth implant. In combination with these, the keywords
implant neck, crestal bone loss, marginal bone level, rough
collar design, implant collar, sulcular probing depth, clinical
attachment loss, bleeding on probing, peri-implantitis, micro-
structured, micro-grooved, micro-threaded, laser micro-
texture, and Laser-Lok combined with “OR” and “AND,”
were used.

2.3. Selection criteria for eligible studies

Human clinical trials, including prospective or retrospective
controlled cohort studies and RCTs, that aimed to determine
the effects of rough micro-threaded/LMS implant necks on
MBL, sulcular PD, and/or clinical attachment loss (CAL),
were included in this review. Furthermore, only studies with
>10 patients and an average follow-up time of at least 1 year
following implant placement were included. In vitro experi-
ments, pilot studies, review articles, technical reports, animal
studies, case studies, case series trials, finite element studies,
uncontrolled clinical studies, studies evaluating periodontally
compromised individuals or those under medications capable
of affecting gingival health, and studies with a follow-up dura-
tion of less than 1 year were excluded. Two reviewers indepen-
dently pre-screened article titles and abstracts; following this,
studies that fulfilled the eligibility criteria were subjected to a
full-text examination. Additionally, the selected articles’ refer-
ences were explored to retrieve more articles. In case of dis-
crepancies between the reviewers, an article’s eligibility was
determined by discussing with a third reviewer.

2.4. Quality assessment of the studies

Two independent reviewers performed quality assessment of
RCTs using the Cochrane Collaboration tool for determining
risk of bias (RoB) (Higgins et al., 2011). The tool addresses
seven distinct domains of RCTs: sequence generation, conceal-
ment of allocation (selection bias), blinding of the participants
and investigator (performance bias), blinding of the outcome
evaluator (detection bias), limited outcome data (attrition bi-
as), inadequate reporting of the outcome (reporting bias),
and other sources of bias. If all the criterion requirements were
met, the RoB was considered low. If one of these requirements
was not met, it was considered moderate, and if two or more
criteria were lacking, it was considered high.

The quality of included cohort studies was assessed using
the Newcastle-Ottawa scale (NOS) (Stang, 2010). The NOS es-
timates the possibility of bias using three primary components.
It evaluates the selection criteria of the study population, rele-
vant factors for comparison, and measures of outcome, assign-
ing each component a rating out of four, two, and three stars
respectively. An NOS score of six out of nine indicated high
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methodological quality, while a score less than or equal to four
indicated poor quality. Following disagreements, a consensus
was reached by discussion.

2.5. Data extraction

The reviewers gathered information related to pre-defined out-
comes of concern for eventual interpretations, and retrieved
details of authors, year of publication, study design, sample
size, demographic information of the participants, study
population, type of implant and its loading, prevalence of
peri-implantitis, method of outcome assessment, and follow-
up period, from each included study. MBL was the primary
outcome addressed, while secondary outcome measures were
largely soft tissue changes, including bleeding on probing
(BoP), plaque index, width of attached gingiva, gingival reces-
sion, CAL, and PD. Discrepancies were settled through discus-
sions. Methodological issues were addressed by contacting the
studies’ corresponding authors.

3. Results

3.1. Study selection

Fig. 1 illustrates the PRISMA flowchart for literature search
and data retrieval. A comprehensive literature search yielded
205 articles from the electronic databases and 42 from the
manual search. After removing duplicate records, 189 articles
remained. After reviewing titles and abstracts, 92 studies were
excluded and 97 articles qualified for the full-text review. This
process eliminated uncontrolled studies, those that did not
compare implant neck designs, and those with inadequate data
(n = 82). Thus, six RCTs, five prospective studies, and four
retrospective studies (n = 15) that fulfilled the eligibility crite-
ria were chosen (Aslroosta et al., 2021; Chappuis et al., 2016;
den Hartog et al.,, 2013, 2017; Farronato et al., 2014;
Guarnieri et al., 2014, 2018; Khorsand et al., 2016; Ribes-
Lainez et al., 2017; Mendonca et al., 2017; Nickenig et al.,
2013; Patil et al.,, 2020; Penarrocha-Diago et al., 2013;
Rothamel et al., 2022; Sanchez-Siles et al., 2015). Table 1 pro-
vides detailed data on soft tissue assessments from included
studies. All participants of the included studies were healthy
adults over the age of 18 years.

Each study investigated different implants with different
neck designs. The included studies were classified into two cat-
egories based on implant neck type: LMS implant necks and
rough micro-threaded implant necks. Three studies
(Farronato et al., 2014; Guarnieri et al., 2014, 2018) evaluated
the role of LMS and smooth machined-neck implants. The
other 12 studies compared the clinical outcomes of implants
with rough micro-threaded necks and machined necks.

3.2. General characteristics

The overall number of participants in the included studies var-
ied from 15 to 400. The included studies comprised partici-
pants aged 22-80 years. Two studies used computed
tomography to measure MBL (Chappuis et al., 2016;
Farronato et al., 2014), while three used panoramic radiogra-
phy (Farronato et al., 2014; Nickenig et al., 2013; Rothamel

et al., 2022). Standardized periapical radiographs were used
in 10 studies to evaluate changes in MBL (Aslroosta et al.,
2021; den Hartog et al., 2013, 2017; Farronato et al., 2014;
Guarnieri et al., 2014, 2018; Khorsand et al., 2016;
Mendonca et al., 2017; Patil et al., 2020; Pefiarrocha-Diago
et al., 2013). Two independent reviewers performed quality
assessment of RCTs using the Cochrane Collaboration tool
to determine RoB. The NOS was adopted for quality assess-
ment of all cohort studies. Owing to the heterogeneity of stud-
ies, meta-analysis was not feasible.

3.3. Study designs

Among the selected studies, six were RCTs (den Hartog et al.,
2013; Farronato et al., 2014; den Hartog et al., 2017,
Khorsand et al.,, 2016; Pedarrocha-Diago et al., 2013;
Rothamel et al., 2022). Five were prospective studies
(Aslroosta et al., 2021; Chappuis et al., 2016; Guarnieri
et al., 2018; Nickenig et al., 2013; Patil et al., 2020), while four
were retrospective studies (Guarnieri et al., 2014; Ribes-Lainez
et al., 2017; Mendonca et al., 2017; Sanchez-Siles et al., 2015).
Additionally, three studies incorporating implants with LMS
necks were included to assess clinical effectiveness of the design
(Farronato et al., 2014; Guarnieri et al., 2014, 2018).

3.4. Sample sizes and follow-up durations

Three studies (Khorsand et al., 2016; Patil et al., 2020;
Penarrocha-Diago et al., 2013) provided data with a 12-
month follow-up duration, while another (den Hartog et al.,
2013) had an 18-month follow-up period. Three studies
(Farronato et al., 2014; Guarnieri et al., 2014; Rothamel
et al., 2022) had a 24-month follow-up period. The studies
by Ribes-Lainez et al. (2017), Mendonca et al. (2017), and
den Hartog et al. (2017) had follow-up periods of 36 months,
54 months, and 60 months, respectively.

3.5. Surgical and prosthetic strategies

Implants were installed in healed sockets in 11 studies
(Chappuis et al., 2016; den Hartog et al., 2013, 2017;
Guarnieri et al., 2014, 2018; Mendonca et al., 2017; Patil
et al., 2020; Penarrocha-Diago et al., 2013; Ribes-Lainez
et al., 2017; Rothamel et al., 2022; Sanchez-Siles et al.,
2015;), and in fresh sockets in four studies (Aslroosta et al.,
2021; Farronato et al., 2014; Khorsand et al., 2016; Nickenig
et al., 2013). The BEGO Implant System (Germany), compris-
ing high-quality titanium surface-blasted with titanium dioxide
particulates and a micro-threaded implant neck, was used in
one investigation (Rothamel et al., 2022).

Four studies used Replace Straight Groovy implants (No-
bel Biocare, Sweden) (den Hartog et al., 2013, 2017;
Nickenig et al., 2013; Patil et al., 2020). Mendonca et al.
(2017) used the Branemark MKIII Groovy implant model,
whereas Khorsand et al. (2016) and Aslroosta et al. (2021)
used Implantium (Dentium, Seoul) (Table 1). Penarrocha-
Diago et al. (2013) used Inhex (Mozo-Grau, Spain),
Chappuis et al. (2016) used the SLActive implant system (S-
traumann AG, Basel, Switzerland), and Sanchez-Siles et al.
(2015) used Biotech Dental Implants (Biotech International,
Marseille, France).



Guarnieri et al. (2014) used two distinct implants, namely
TLX Laser-Lok and TRX, commercialized by BioHorizons.
These implants possess similar designs and surface features
with a roughness of 0.72-1.34 pm. However, Laser-Lok im-
plants have a biocompatible collar with two types of mi-
crogrooves. In another study, Guarnieri et al. (2018) used
two tapering implants (Silhouette BioLoK, BioHorizons) with
a reversed buttress thread pattern and a 2-mm broad LMS
neck. Farronato et al. (2014) evaluated the role of Laser-Lok
micro-texture on CAL and marginal bone remodeling using

606 W.M. Huraib et al.
_§ Records identified Additional records
5 using data base identified through
= searching n=205 other sources n=42
g
=
e
-
Removal of duplicate
records n= 58
ep
|
=
]
<]
)
75 Records screened
o n= 189
Records excluded by
title and abstracts
& n=92
ZE
= Full text studies
5 assessed for eligibility
e n=97
Full text articles excluded after
— »| full text analysis with reasons
n=82
g v
= . ) 3
= Studies included in the final review
5 n=15
Fig. 1 PRISMA flow chart of the included studies (Adapted from Preferred Reporting Items for Systematic Reviews and Meta).

BioHorizons Tapered non-Laser-Lok and BioHorizons
Tapered Laser-Lok (Internal) implants.

3.6. Prosthesis placement and loading protocols

Four studies conducted immediate loading of implants
(Aslroosta et al., 2021; Chappuis et al., 2016; Farronato
et al., 2014; Guarnieri et al., 2014). Conversely, 11 studies fol-
lowed the conventional loading technique (den Hartog et al.,
2013, 2017; Guarnieri et al., 2014, 2018; Khorsand et al.,
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Table 1

Summary of soft tissue assessment conducted in the included studies.

Author, Year

Soft tissue parameters

Plaque index

Sulcus bleeding index

Rothamel et al., 2022

Aslroosta et al., 2021

Guarnieri et al., 2018

Ribes-Lainez et al.,
2017

den Hartog et al.,
2017

Chappuis et al., 2016
Sanchez-Siles et al.,
2015

Guarnieri et al., 2014

Farronato et al., 2014

Penarrocha-Diago
et al., 2013

Eleven patients had indications for a peri-implant mucositis.
A probing depth of 3 to 6 mm was seen in 7.6% in the micro-
structured implant neck group and in 8.3% in the RSX
machined-neck group. Recession was observed in four
patients in both implants. (p > 0.05).

The mean probing depths in the micro-thread design and
threaded groups were 2.58 + 1.28 and 1.90 + 0.55 mm,
respectively. The absence of attached gingiva was observed
in 23% in both the groups. The mucosal recession was
observed in 28.6% in test group and 15.4% in control group
(p > 0.05).

Mean PD (2.3 = 0.7 mm vs 3.8 = 0.8). Mean mucosal
recession was (1.08 £ 0.4 mm vs 2.46 + 0.3 mm) in the
laser-micro-textured and machined collar surface group

(p < 0.05). Two cases of peri-implant mucositis were
recorded in the control group, whereas no cases of peri-
implant mucositis were found in the laser-micro-textured
neck group

Higher PD was measured in machined surface with micro-
threads, with a rough surface (5.3 £ 0.9 mm) compared with
machined surface without microthreads (4.8 £ 1.4 mm)

(p = 0.19). Mucositis was present in 14.3% in machined
surface, microthreads and 12.5% in machined surface
without microthreads. The odds ratio suggested a higher risk
of mucositis with a TSA Advance implant (E) (14%)

(p = 0.92). The higher score on width of keratinized mucosa
was found in C (3.50 + 2.44 mm) in comparison with E
2.7 £ 24 mm) (p = 0.43).

At 5 year follow-up, significantly deeper distal pockets in the
scalloped group compared to the smooth and rough group.
Mesial pockets appeared to be significantly deeper in the
scalloped group compared to only the rough group.

PD of 4.24 + 0.49 in hydrophilic micro-rough surface (E),
4.29 £ 1.13 in hydrophobic machined surface neck design
(C) and CAL of 3.95 £ 1.04 (E), 3.42 £+ 1.67 (C) mm noted.
Implants with smooth neck had a lower incidence of peri-
implantitis (2.92%) than implants without a smooth neck
(14.41%) (p < 0.001).

A mean CAL of 1.12 mm was observed during the first

2 years in the Machined neck group, while the mean CAL
loss observed in the Laser-micro-textured group was

0.55 mm (p < 0.05)

A mean CAL loss of 1.10 = 0.51 mm was observed during
the first 2 years in Non-Laser-Lok surface, while the mean
CAL loss observed in Laser-Lok micro-texturing surface
was 0.56 = 0.33 mm.

Peri-implantitis was not reported

NR

Insignificant differences in
plaque index (66.7% in
micro-thread design and
55.8% in control group)
was found between the
groups

Plaque index was found to
be statistically
insignificant between the
study groups

NR

Plaque index scores were 0
for all implants.

Modified Plque index

0.4 + 041 (E),
0.31 + 0.42 (C)
NR
NR

PI was similar for both
implant types without
statistical differences.

NR

BoP was observed in
16.3% of the sample

BoP observed was 76.2%
in test group and 46.15%
in control group

BoP was statistically
insignificant between the
study groups

Control group showed
lower BoP (47.1%)
compared with E (60%).
The odds ratio suggested
an increased BoP risk with
a TSA Advance implant
(E) (27%), but statistically
insignificant evidence to
conclude a true effect

(p > 0.05).

Higher bleeding index
scores were found in the
scalloped group at S-year
follow-up compared to the
rough group.

Modified Sulcus Bleeding
Index 0.16 £ 0.17 (E),
0.46 + 0.5 (C)

BoP was observed in all
cases with peri-implantitis

NR

BoP was similar for both
implant types without
statistical differences.

NR

NR - Not reported; BoP - Bleeding on probing; PD - Pocket depth; PI - Plaque index; C- Control group; E - Experimental group.

2016; Mendonca et al., 2017; Patil et al., 2020; Penarrocha-
Diago et al., 2013; Ribes-Lainez et al., 2017; Rothamel et al.,
2022; Sanchez-Siles et al., 2015). Guarnieri et al. (2014) em-
ployed both immediate and conventional loading techniques.
All included studies used single crowns or implant-supported
fixed prostheses.

Mendonca et al. (2017) fabricated screw-retained single
metal-ceramic crowns. Furthermore, cemented crowns were
utilized when the occlusal hole for the screw jeopardized the
structural integrity of canines. Chappuis et al. (2016) used

prostheses with screw-retained single crowns; den Hartog
(2017) fabricated crowns using zirconia abutments (NobelPro-
cera, Nobel Biocare AB) in the smooth and rough groups.
Titanium abutments (NobelProcera, Nobel Biocare AB) were
placed in the scalloped group. A zirconia Procera coping (No-
bel Biocare AB) was luted over the abutment to create a zirco-
nia cover. Crowns were either cement-retained with a zirconia
Procera coping, or screw-retained by fusing porcelain with the
abutment. Guarnieri et al. (2014) designed a temporary resin
crown on the implant-supported temporary abutment in 1 h
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with no direct occlusal contacts. When the tissues were stabi-
lized after 6 months, provisional abutments and ceramic
crowns were replaced with final abutments and crowns. The
method of retention of prostheses was not mentioned clearly
in most studies.

3.7. Primary outcome measure - radiographic features of the
peri-implant marginal bone loss

The 10-year evaluation of MBL around implants with LMS
necks was much lower than that around implants with ma-
chined necks (1.23 = 0.21 mm vs. 2.8 £ 0.9 mm) (Guarnieri
et al., 2018). Non-Laser-Lok implants presented a 2-year peri-
implant MBL of 1.07 £ 0.30 mm as opposed to 0.49 + 0.34
mm, which was associated with Laser-Lok microtextured im-
plants (Farronato et al., 2014). The MBL upon loading of
rough micro-threaded implant necks varied between 0.12 =+
0.17 mm (Pefiarrocha-Diago et al., 2013) and 3.25 + 0.4 mm
(Patil et al., 2020). On the other hand, MBL upon loading var-
ied between 0.38 + 0.51 mm (Pefiarrocha-Diago et al., 2013)
and 3.75 £ 0.4 mm (Patil et al., 2020) for machined-neck
implants without micro-threaded necks. Implants with micro-
threaded necks had a lower MBL than that of implants with-
out a micro-threaded design.

The 18-month peri-implant MBL with scalloped-neck,
smooth-neck, and rough-neck surfaces was 2.01 £ 0.77 mm,
1.19 = 0.82 mm, and 0.90 + 0.57 mm, respectively (den
Hartog et al., 2013). After a 12-month follow-up, implants
with rough micro-threaded surfaces, internal connection, and
platform switching exhibited a considerably lower peri-
implant MBL (0.12 £+ 0.17 mm) than that associated with
machined-neck implants without micro-threaded surfaces
and with external connection and platform switching (0.38 +
0.51 mm) (Pefarrocha-Diago et al., 2013). According to den
Hartog et al. (2017), the overall amount of MBL in the
smooth, rough, and scalloped groups was 1.26 £ 0.90 mm,
1.20 £ 1.1 mm, and 2.28 £ 0.97 mm, respectively (p < 0.05).

Table 2 Risk of Bias (RoB) for each included RCT in the review.

3.8. Secondary outcome measure - clinical soft tissue
measurements

Table 1 summarizes data from 10 studies on clinical character-
istics, such as BoP, PI, sulcular bleeding score, and PD, sur-
rounding rough micro-threaded and machined-neck implants
(Aslroosta et al., 2021; Chappuis et al., 2016; den Hartog
et al., 2017; Farronato et al., 2014; Guarnieri et al., 2014,
2018; Penarrocha-Diago et al., 2013; Ribes-Lainez et al.,
2017; Rothamel et al., 2022; Sanchez-Siles et al., 2015). Over
3 years of early loading, the LMS group had a lower peri-
implant PD than that of the machined-neck group (2.3 +
0.7 mm vs. 3.8 £ 0.8 mm). The mean gingival recession in ex-
perimental and control groups was 1.08 + 0.4 mm and
2.46 £ 0.3 mm, respectively (Guarnieri et al., 2018).

Sanchez-Siles et al. (2015) established that implants with
smooth necks had a significantly lower frequency of peri-
implantitis than that of implants without smooth necks
(2.92% vs. 14.41%; p < 0.001). Chappuis et al. (2016) found
that after 5-9 years of follow-up, the PD was 4.24 + 0.49 mm
in rough micro-threaded neck implants with platform switching
and 4.29 + 1.13 mm in machined-neck implants with a matched
butt-joint interfacing. A CAL of 3.95 = 1.04 mm and 3.42 £
1.67 mm was reported with rough micro-threaded neck implants
and machined-neck implants, respectively. The 5-year assess-
ment of soft tissues surrounding implants revealed an insignifi-
cant sulcular bleeding score, PI, and PD in micro-threaded
neck surfaces compared to those associated with threaded neck
surfaces (Aslroosta et al., 2021). However, another study by den
Hartog et al. (2017) found that the scalloped group had in-
creased bleeding index scores during the 5-year evaluation peri-
od compared to those of the rough surface group.

3.9. Synthesis of results

Only studies reporting appropriate comparisons and compara-
ble outcomes were intended for inclusion in the mera-analysis.

Author, Random Allocation Blinding of Blinding of Incomplete Selective Other  Overall

Year sequence concealment  participants and outcome outcome data  reporting bias risk of
generation (selection personnel assessment (Attrition (Reporting bias
(selection bias)  bias) (performance bias) (Detection bias)  bias) bias)

Rothamel + — — 4F 4F 4 ? Moderate

et al., 2022

s + + 4+ = 4 +* ¥ Moderate

Hartog

et al., 2017

Khorsand  + - 4 — + 4 ? High

et al., 2016

Farronato  + — — — e I ? High

et al., 2014

Penarroca- + — — — + I ? High

Diago

et al., 2013

den 4 4 4F - I 4 4F Moderate

Hartog

et al., 2013

—High RoB; +Low RoB;?Unclear RoB.
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However, the examined studies showed significant differences
in research design, such as varied intervals from implant place-
ment to prosthetic loading, site of implant in the alveolar re-
gion, duration of follow-up, and outcome variables. Thus, a
meta-analysis seemed infeasible and was not carried out.

3.10. Quality assessment

Table 2 shows the RoB of the included RCTs. Four studies
(67%) had a high RoB for allocation concealment and an un-
clear RoB (Farronato et al., 2014; Khorsand et al., 2016;
Pefiarrocha-Diago et al., 2013; Rothamel et al., 2022). Perfor-
mance bias was observed in three studies (43%) (Farronato
et al., 2014; Pefarrocha-Diago et al., 2013; Rothamel et al.,
2022). All the cohort studies included presented good quality
(Table 3). Fig. 2 shows that risk of reporting bias was low
across all included RCTs. All included RCTs remarked on ran-
dom sequence generation. While explicit explanations for sam-
ple attrition (100%) were included, measures to mitigate
detection bias were applied only in Rothamel et al.’s study
(2022).

4. Discussion

This review emphasizes that implants with rough micro-
threaded necks have considerably lower MBL than that of
implants with smooth necks, and that MBL influences peri-
implant tissue integrity. However, four studies (Aslroosta
et al., 2021; Khorsand et al., 2016; Ribes-Lainez et al., 2017;
Rothamel et al., 2022) in this review documented insignificant
differences in MBL between control and intervention groups.

The site of implant loading may affect measured outcomes.
Clinical follow-up studies have shown greater bone loss in the
maxilla than in the mandible, despite implants being placed
randomly in both regions. This is because the maxilla and
mandible differ in bone quality (Dank et al., 2019). Besides
microgrooves, other factors influencing MBL include bone-
grafting, placement of implant in fresh alveolar sockets, dura-
tion of healing, existing occlusion, angulation of implant, and
loading strategy (Koodaryan and Hafezeqoran, 2021).

Although smooth-neck implants present greater plaque
buildup than that associated with rough-neck implants
(Dank et al., 2019; Guarnieri et al., 2016; Ribes-Lainez
et al., 2017; Sanchez-Siles et al., 2015), numerous clinical trials
on the posterior alveolar region have revealed higher MBL in
the former group (Bora et al., 2021; Chappuis et al., 2016;
Nickenig et al., 2013; Nicu et al., 2012). However, studies have
shown that a considerably rough surface implant combined
with supporting periodontal therapy might be able to help ef-
fectively treat individuals with periodontitis (Quirynen et al.,
2007). In all included studies, MBL surrounding machined-
neck implants exceeded 3.3 mm over the 5-year follow-up pe-
riod. Extensive plaque accumulation causes peri-implant soft
tissue irritation. Disruption of the periodontal attachment
might be caused by the mean surface roughness falling below
0.15-0.25 um. Moreover, an increase in mean roughness scores
proportionally leads to increased possibility of microbiological
contamination; nonetheless, greater surface roughness pro-
motes osteogenesis (Kowalski et al., 2021).

Exceptional biocompatibility and conducive biomechanical
conditions of the bone-implant interface are important for im-

plant longevity (Jin et al., 2020). Recent advancements in sur-
face treatment of implants have resulted in improved bone and
periodontal tissue compatibility and maintenance. One novel
technique uses laser beams to achieve micro-texture in implant
necks with 8-12 pum microgrooves (Koodaryan and
Hafezeqoran, 2021). Such LMS-neck implants have a lower
peri-implant MBL than that of machined-neck implants with-
out micro-threads. Similarly, LMS tends to restrict CAL and
favor effective attachment of the periodontal tissue, as op-
posed to machined micro-threads (Ahamed et al., 2021;
Ketabi and Deporter, 2013).

Micro-threads or a roughened surface at the neck of the im-
plant engage with the implant surface, thus supporting the cre-
stal or marginal bone. This interlocking effectively eliminates
microbial growth and shear stress at the bone-implant junc-
tion, and allows the optimal transfer of force to peri-implant
tissues. Stable connective tissue adherence to LMS-neck im-
plants could inhibit bacterial toxin penetration and prevent
alveolar bone resorption (Chen et al., 2017). Furthermore,
an LMS-neck implant appears to provide better soft tissue
support in the transmucosal area than that provided by a
machined-neck implant in adjacent teeth with periodontitis
(Guarnieri et al., 2016). Laser-Lok microchannels comprise a
series of 0.7-um concentric channels generated by laser abla-
tion. This creates precisely designed microchannels on the im-
plant surface, enabling adherence of fibroblasts and
osteoblasts (Hegazy et al., 2016).

Screw-retained and cement-retained restorations are the
most commonly used implant-supported prostheses. Owing
to better-stratified ceramic and higher metal mass, cement-
retained restorations have a high resistance to occlusal load.
Additionally, they are esthetically pleasing due to the lack of
a screw canal, eliminating the need for esthetic composite resin
restorations (Reda et al., 2022). Factors such as implant geom-
etry, mechanical properties, and preliminary and long-term in-
tegrity of the implant—tissue interface influence implant design.
Currently, there is no single optimal implant design standard.
Nevertheless, implants can be designed to enhance strength, in-
terfacial stability, and load transfer by utilizing various mate-
rials, surface conditioning techniques, and thread designs.
Therefore, changes in implant body and surface design have
been proposed to enhance prosthesis longevity in poor-
quality bone by augmenting anchorage. This would reduce
stress on the supporting bone by providing a greater surface
area for biomechanical load distribution. The prognosis of
rough surface implants with micro-threads could be improved,
as they have increased bone-to-implant contact area and
greater removal of torque values compared to those associated
with smooth surface implants (Steigenga et al., 2003).

LMS configuration can help prevent MBL due to various
factors. Firstly, fibers in the encapsulation surrounding stan-
dard endosseous implants are positioned parallel and in con-
centric alignment comparable to the neck surface. This
alignment is significantly different from the connective tissue
directly attached to the LMS, with fibers aligned perpendicular
to the implant surface. Thus, collagenous fibers surrounding
the LMS may help prevent crestal bone resorption
(Koodaryan and Hafezeqoran, 2021). Several authors have
found statistically significant variations in MBL between im-
plants with and without rough/micro-threaded neck surfaces
(Calvo-Guirado et al., 2016; Hegazy et al., 2016; Jain et al.,
2016; Kang et al., 2011). The majority of peri-implant MBL
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appears to occur within the first year of implant placement
(Starch-Jensen et al., 2017). Cone-beam computed tomogra-
phy has become the preferred approach for assessing facial
bone lamella, although it underestimates the available facial
bone dimensions owing to metal artifacts. Thus, the imaging
data reflect only the bare minimum of clinically observed bone
(Noelken et al., 2014).

All reviewed RCTs had a short follow-up period. The RCT
by den Hartog et al. (2017) had a maximum follow-up dura-
tion of 60 months, whereas the other five clinical trials had
follow-up periods in the range of 12-24 months. An appropri-
ate peri-implant mucosal height, a broad band of attached gin-
giva, and a thick phenotype may lower the plausibility of
inflammatory responses and eventual complications (Lin and
Madi, 2019). Additionally, therapeutic success can be achieved
with a PD < 9 mm (Saulacic and Schaller, 2019). Further-
more, clinical indices used to assess the soft tissue, such as sul-
cular bleeding, plaque index, and PD, are not explicitly
intended to assess health of the soft tissue surrounding the im-
plants. Nonetheless, examining these parameters may provide
further details of prevailing soft tissue changes (lorio-
Siciliano et al., 2015).

5. Conclusion

Under functional loading, a rough micro-threaded implant
neck can significantly reduce MBL. Furthermore, PD and
MBL were much lower around LMS neck implants than they
were around machined-neck and micro-threaded implants.
Long-term, well-designed RCTs evaluating peri-implant
MBL, with a follow-up duration of over 5 years following im-
plant loading, are required.

Declaration of Competing Interest
The authors declare that they have no known competing fi-

nancial interests or personal relationships that could have ap-
peared to influence the work reported in this paper.

Il

- High RoB
- Low RoB

[ ] Unclear RoB

60% 70% 80% 90% 1009

Risk of bias (RoB) presented as percentages across included RCTs in the review.

References

Ahamed, A.S., Prakash, P.S.G., Crena, J., Victor, D.J., Subramanian,
S., Appukttan, D., 2021. The influence of laser-microgrooved
implant and abutment surfaces on mean crestal bone levels and
peri-implant soft tissue healing: a 3-year longitudinal randomized
controlled clinical trial. Int. J. Implant Dent. 7, 102. https://doi.org/
10.1186/s40729-021-00382-3.

Albrektsson, T., Zarb, G., Worthington, P., Eriksson, A.R., 1986. The
long-term efficacy of currently used dental implants: a review and
proposed criteria of success. Int. J. Oral Maxillofac. Implants. 1,
11-25.

Al-Thobity, A.M., Kutkut, A., Almas, K., 2017. Microthreaded
implants and crestal bone loss : a systematic review microthreaded
implants and crestal bone loss : a systematic review. J. Oral
Implantol. 43, 157-166. https://doi.org/10.1563/aaid-joi-D-16-
00170.

Aslroosta, H., Akbari, S., Naddafpour, N., Adnaninia, S.T., Khor-
sand, A., Esfahani, N.N., 2021. Effect of microthread design on the
preservation of marginal bone around immediately placed im-
plants: a 5-years prospective cohort study. BMC Oral Health 21,
541. https://doi.org/10.1186/s12903-021-01881-w.

Barfeie, A., Wilson, J., Rees, J., 2015. Implant surface characteristics
and their effect on osseointegration. Br. Dent. J. 218 (5), E9 https://
pubmed.ncbi.nlm.nih.gov/25766196/.

Bora, U., Joshi, S., Dhatrak, P., Mutha, R., 2021. An effect of micro-
threaded design of implant neck on stress distribution to improve
the survival rate of dental implants. AIP Conf. Proc. 2358,. https://
doi.org/10.1063/5.0057930 070004.

Calvo-guirado, J.L., Lopez-Lopez, P.J., Martinez, C.P., Javed, F.,
Granero-Marin, J.M., DeVal, J.LEM.S., Fernandez, M.P.R., 2016.
Peri-implant bone loss clinical and radiographic evaluation around
rough neck and microthread implants: a 5-year study. Clin. Oral
Implants Res. 29, 635-643. https://doi.org/10.1111/clr.12775.

Chappuis, V., Bornstein, M.M., Buser, D., Belser, U., 2016. Influence
of implant neck design on facial bone crest dimensions in the
esthetic zone analyzed by cone beam CT: a comparative study with
a 5-t0-9- year follow-up. Clin. Oral Implants Res. 27, 1055-1064.
https://doi.org/10.1111/clr.12692.

Chen, Z., Zhang, Y., Li, J., Wang, H., Yu, H., 2017. Influence of laser-
microtextured surface collar on marginal bone loss and peri-
implant soft tissue response: a systematic review and meta-analysis.


https://doi.org/10.1186/s40729-021-00382-3
https://doi.org/10.1186/s40729-021-00382-3
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0010
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0010
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0010
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0010
https://doi.org/10.1563/aaid-joi-D-16-00170
https://doi.org/10.1563/aaid-joi-D-16-00170
https://doi.org/10.1186/s12903-021-01881-w
https://pubmed.ncbi.nlm.nih.gov/25766196/
https://pubmed.ncbi.nlm.nih.gov/25766196/
https://doi.org/10.1063/5.0057930
https://doi.org/10.1063/5.0057930
https://doi.org/10.1111/clr.12775
https://doi.org/10.1111/clr.12692

612

W.M. Huraib et al.

J. Periodontol. 88,
jop.2017.160805.

Dank, A., Aartman, [.H.A., Wismeijer, D., Tahmaseb, A., 2019. Effect
of dental implant surface roughness in patients with a history of
periodontal disease : a systematic review and meta-analysis. Int. J.
Implant Dent. 5, 12. https://doi.org/10.1186/s40729-019-0156-8.

den Hartog, L., Raghoebar, G.M., Slater, J.J.H., Stellingsma, K.,
Vissink, A., Meijer, H.J.A., 2013. Single-tooth implants with
different neck designs : a randomized clinical trial evaluating the
aesthetic outcome. Clin. Implant Dent. Relat. Res. 15, 311-321.
https://doi.org/10.1111/1.1708-8208.2011.00372.x.

den Hartog, L., Meijer, H.J.A., Vissink, A., Raghoebar, G.M., 2017.
Anterior single implants with different neck designs: 5 Year results
of a randomized clinical trial. Clin. Implant Dent. Relat. Res. 19,
717-724. https://doi.org/10.1111/cid.12498.

Di Stefano, D.A., Giacometti, E., Greco, G.B., Gastaldi, G., Gher-
lone, E., 2016. Effect of roughened micro-threaded implant neck
and platform switching on marginal bone loss: a multicenter
retrospective study with 6-year follow-up. Quintessence Int. 47,
759-765. https://doi.org/10.3290/j.qi.a36563.

Farronato, D., Mangano, F., Briguglio, F., Iorio-Siciliano, V.,
Riccitiello, F., Guarnieri, R., 2014. Influence of laser-lok surface
on immediate functional loading of implants in single-tooth
replacement: A 2-year prospective clinical study. Int. J. Periodon-
tics Restorative Dent. 34, 79-89. https://doi.org/10.11607/prd.1747.

Galindo-Moreno, P., Leon-Cano, A., Ortega-Oller, I., Monje, A.O.,
Valle, F., Catena, A., 2015. Marginal bone loss as success criterion
in implant dentistry: beyond 2 mm. Clin. Oral Implants Res. 26,
€28-e34 https://pubmed.ncbi.nlm.nih.gov/24383987/.

Geraets, W., Zhang, L., Liu, Y., Wismeijer, D., 2014. Annual bone loss
and success rates of dental implants based on radiographic
measurements. Dentomaxillofac. Radiol. 43 (7), 20140007 https://
pubmed.ncbi.nlm.nih.gov/25030551/.

Guarnieri, R., Serra, M., Bava, L., Grande, M., Farronato, D., Torio-
Siciliano, V., 2014. The impact of a laser-microtextured collar on
crestal bone level and clinical parameters under various placement
and loading protocols. Int. J. Oral Maxillofac. Implants. 29, 354—
363. https://doi.org/10.11607/jomi.3250.

Guarnieri, R., Rappelli, G., Piemontese, M., Procaccini, M., Quaran-
ta, A., 2016. A double-blind randomized trial comparing implants
with laser-microtextured and machined collar surfaces: microbio-
logic and clinical results. Int. J. Oral Maxillofac. Implants. 31,
1117-1125. https://doi.org/10.11607/jomi.4563.

Guarnieri, R., Ceccarelli, R., Ricci, J.L., Testori, T., 2018. Implants
with and without laser-microtextured collar: A 10-year clinical and
radiographic comparative evaluation. Implant Dent. 27, 81-88.
https://doi.org/10.1097/1D.0000000000000718.

Guarnieri, R., Miccoli, G., Reda, R., Mazzoni, A., Di Nardo, D.,
Testarelli, L., 2021. Laser microgrooved vs. machined healing
abutment disconnection/reconnection: a comparative clinical, ra-
diographical and biochemical study with split-mouth design. Int. J.
Implant Dent. 7 (1), 19 https://pubmed.ncbi.nlm.nih.gov/33728493/

651-662. https://doi.org/10.1902/

Guarnieri, R., Reda, R., Di Nardo, D., Miccoli, G., Zanza, A.,
Testarellim, L., 2022a. Clinical, radiographic, and biochemical
evaluation of two-piece versus one-piece single implants with a
laser-microgrooved collar surface after 5 years of functional
loading. Clin. Implant. Dent. Relat. Res. 24 (5), 676-682 https://
pubmed.ncbi.nlm.nih.gov/35749154/.

Guarnieri, R., Zanza, A., D’Angelo, M., Di Nardo, D., Del Giudice,
A., Mazzoni, A., Reda, R., Testarelli, L., 2022b. Correlation
between peri-implant marginal bone loss progression and peri-
implant sulcular fluid levels of metalloproteinase-8. J. Pers. Med. 12
(1), 58 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8781957/.

Hegazy, S., Elmekawy, N., Emera, R.M.K., 2016. Peri-implant
outcomes with laser vs nanosurface treatment of early loaded
implant-retaining mandibular overdentures. The Int. J. Oral

Macxillofac.
jomi.3250.

Higgins, J.P.T., Altman, D.G., Getzsche, P.C., Jini, P., Moher, D.,
Oxman, A.D., Savovi¢, J., Schulz, K.F., Weeks, L., Sterne, J.A.C.,
2011. The Cochrane Collaboration’s tool for assessing risk of bias
in randomised trials. BMJ 343,. https://doi.org/10.1136/bmj.d5928
d5928.

Iorio-Siciliano, V., Matarasso, R., Guarnieri, R., Nicolo, M., Far-
ronato, D., Matarasso, S., 2015. Soft tissue conditions and
marginal bone levels of implants with a laser-microtextured collar:
A S-year, retrospective, controlled study. Clin. Oral Implants Res.
26, 257-262. https://doi.org/10.1111/clr.12518.

Jain, R., Mittal, R., Gyanchand, Gupta, S., 2016. Implant surface
designs : an overview. IP Ann. Prosthodont. Restor. Dent. 2, 17
20.

Jin, Z., Peng, M., Li, Q., 2020. The effect of implant neck microthread
design on stress distribution of peri-implant bone with different
level: a finite element analysis. J. Dent. Sci. 15, 466—471. https://doi.
org/10.1016/5.jds.2019.12.003.

Kang, Y., Lee, D., Park, K., Moon, I., 2011. Effect of thread size on
the implant neck area: preliminary results at 1 year of function.
Clin. Oral Implants Res. 23, 1147-1151. https://doi.org/10.1111/
j.1600-0501.2011.02298.x.

Ketabi, M., Deporter, D., 2013. The Effects of laser microgrooves on
hard and soft tissue attachment to implant collar surfaces : a
Literature Review and interpretation. Int. J. Periodontics Restora-
tive Dent. 33, el45-e152 https://doi.org/10.11607/prd.1629.

Khorsand, A., Rasouli-ghahroudi, A.A., Naddafpour, N., Shayesteh,
Y.S., Khojasteh, A., 2016. Effect of microthread design on
marginal bone level around dental implants placed in fresh
extraction sockets. Implant Dent. 25, 90-96. https://doi.org/
10.1097/1D.0000000000000350.

Koodaryan, R., Hafezeqoran, A., 2021. Effect of laser-microtexturing
on bone and soft tissue attachments to dental implants : A
systematic review and meta-analysis. J. Dent. Res. Dent. Clin.
Dent.  Prospects. 15, 290-296.  https://doi.org/10.34172/
joddd.2021.048.

Kowalski, J., Lapinska, B., Nissan, J., Lukomska-Szymanska, M.,
2021. Factors influencing marginal bone loss around dental
implants: a narrative review. Coatings 11 (7), 865. https://doi.org/
10.3390/coatings11070865.

Lin, G., Madi, I.M., 2019. Soft-tissue conditions around dental
implants: a literature review. Implant Dent. 28 (2), 138—-143. https://
doi.org/10.1097/1D.0000000000000871.

Mendonca, J.A., Senna, P.M., Francischone, C.E., Francischone Jr.,
C.E., Assis, N.M.S.P., Sotto-Maior, B.S., 2017. Retrospective
evaluation of the influence of the collar surface topography on peri-
implant bone preservation. Int. J. Oral Maxillofac. Implants. 32
(4), 858-863. https://doi.org/10.11607/jomi.4094.

Nickenig, H., Wichmann, M., Happe, A., Zdller, J.E., Eitner, S., 2013.
A S-year prospective radiographic evaluation of marginal bone
levels adjacent to parallel-screw cylinder machined-neck implants
and rough-surfaced microthreaded implants using digitized
panoramic radiographs. J. Craniomaxillofac. Surg. 41 (7), 564—
568. https://doi.org/10.1016/j.jcms.2012.11.027.

Nicu, E.A., Assche, N.V., Coucke, W., Teughels, W., Quirynen, M.,
2012. RCT comparing implants with turned and anodically
oxidized surfaces : A pilot study, a 3-year follow-up. J. Clin.
Periodontol. 39  (12), 1183-1190. https://doi.org/10.1111/
jepe.12022.

Niu, W., Pengal, W., Zhu, S., Liu, Z., Ji, P., 2017. Marginal bone loss
around dental implants with and without microthreads in the neck :
a systematic review and meta-analysis. J. Prosthet. Dent. 117 (1),
34-40. https://doi.org/10.1016/j.prosdent.2016.07.003.

Noelken, R., Neffe, B.A., Kunkel, M., Wagner, W., 2014. Mainte-
nance of marginal bone support and soft tissue esthetics at
immediately provisionalized OsseoSpeed implants placed into

Implants. 31, 424-430. https://doi.org/10.11607/


https://doi.org/10.1902/jop.2017.160805
https://doi.org/10.1902/jop.2017.160805
https://doi.org/10.1186/s40729-019-0156-8
https://doi.org/10.1111/j.1708-8208.2011.00372.x
https://doi.org/10.1111/cid.12498
https://doi.org/10.3290/j.qi.a36563
https://doi.org/10.11607/prd.1747
https://pubmed.ncbi.nlm.nih.gov/24383987/
https://pubmed.ncbi.nlm.nih.gov/25030551/
https://pubmed.ncbi.nlm.nih.gov/25030551/
https://doi.org/10.11607/jomi.3250
https://doi.org/10.11607/jomi.4563
https://doi.org/10.1097/ID.0000000000000718
https://pubmed.ncbi.nlm.nih.gov/33728493/
https://pubmed.ncbi.nlm.nih.gov/35749154/
https://pubmed.ncbi.nlm.nih.gov/35749154/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8781957/
https://doi.org/10.11607/jomi.3250
https://doi.org/10.11607/jomi.3250
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1111/clr.12518
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0130
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0130
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0130
https://doi.org/10.1016/j.jds.2019.12.003
https://doi.org/10.1016/j.jds.2019.12.003
https://doi.org/10.1111/j.1600-0501.2011.02298.x
https://doi.org/10.1111/j.1600-0501.2011.02298.x
https://doi.org/10.11607/prd.1629
https://doi.org/10.1097/ID.0000000000000350
https://doi.org/10.1097/ID.0000000000000350
https://doi.org/10.34172/joddd.2021.048
https://doi.org/10.34172/joddd.2021.048
https://doi.org/10.3390/coatings11070865
https://doi.org/10.3390/coatings11070865
https://doi.org/10.1097/ID.0000000000000871
https://doi.org/10.1097/ID.0000000000000871
https://doi.org/10.11607/jomi.4094
https://doi.org/10.1016/j.jcms.2012.11.027
https://doi.org/10.1111/jcpe.12022
https://doi.org/10.1111/jcpe.12022
https://doi.org/10.1016/j.prosdent.2016.07.003

Influence of rough micro-threaded and laser micro-textured implant-neck 613

extraction sites : 2-year results. Clin. Oral Implants. Res. 25 (2),
214-220. https://doi.org/10.1111/clr.12069.

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.
C., Mulrow, C.D., Shamseer, L., et al, 2021. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews.
BMJ 372,. https://doi.org/10.1136/bmj.n71 n71.

Paracchini, L., Barbieri, C., Redaelli, M., Croce, D.D., Vincenzi, C.,
Guarnieri, R., 2020. Finite element analysis of a new dental implant
design optimized for the desirable stress distribution in the
surrounding bone region. Prosthesis. 2 (3), 225-236. https://doi.
org/10.3390/prosthesis2030019.

Patil, Y.B., Asopa, S.J., Deepa, Goel, A., Jyoti, D., Somayaji, N.S.,
Sabharwal, R., 2020. Influence of implant neck design on crestal
bone loss: a comparative study. Niger J. Surg. 26 (1), 22-27. https://
doi.org/10.4103/njs.NJS_28_19.

Pefiarrocha-Diago, M.A., Flichy-Fernandez, A.J., Alonso-Gonzalez,
R., Pedarrocha-Oltra, D., Balaguer-Martinez, J., Pefarrocha-
Diago, M., 2013. Influence of implant neck design and implant-
abutment connection type on peri-implant health. Radiological
study. Clin. Oral Implants Res. 24 (11), 1192-1200. https://doi.org/
10.1111/5.1600-0501.2012.02562.x.

Quirynen, M., Abarca, M., Assche, N.V., Nevins, M., van Steen-
berghe, D., 2007. Impact of supportive periodontal therapy and
implant surface roughness on implant outcome in patients with a
history of periodontitis. J. Clin. Periodontol. 34 (9), 805-815.
https://doi.org/10.1111/j.1600-051X.2007.01106.x.

Reda, R., Zanza, A., Cicconetti, A., Bhandi, S., Guarnieri, R.,
Testarelli, L., Di Nardo, D., 2022. A systematic review of
cementation techniques to minimize cement excess in cement-
retained implant Restorations. Methods Protoc. 5 (1), 9 https://
pubmed.ncbi.nlm.nih.gov/35076562/.

Ribes-Lainez, N., Monreal-Bello, A., Fusterr-Torres, M.A., Penar-
rocha-Oltra, D., Penarrocha-Diago, M., 2017. Periimplant soft-
tissue and bone levels around dental implants with different neck
designs and neck surface treatments : a retrospective cohort study
with 3-year follow-up. J. Oral Sci. Rehabil. 3 (4), 16-23.

Rothamel, D., Heinz, M., Ferrari, D., Eissing, A., Holtmann, H.,
Schorn, L., Fienitz, T., 2022. Impact of machined versus structured

implant shoulder designs on crestal bone level changes: a random-
ized, controlled, multicenter study. Int. J. Implant Dent. 8 (1), 31.
https://doi.org/10.1186/s40729-022-00432-4.

Sanchez-Siles, M., Mufoz-Camara, D., Salazar-Sanchez, N., Ballester-
Ferrandis, J.F., Camacho-Alonso, F., 2015. Incidence of peri-
implantitis and oral quality of life in patients rehabilitated with
implants with different neck designs: A 10-year retrospective study.
J. Craniomaxillofac. Surg. 43 (10), 2168-2174. https://doi.org/
10.1016/j.jcms.2015.10.010.

Saravi, B.E., Putz, M., Patzelt, S., Alkalak, A., Uelkuemen, S., Boeker,
M., 2020. Marginal bone loss around oral implants supporting
fixed versus removable prostheses: a systematic review. Int. J.
Implant Dent. 6 (1), 20 https://pubmed.ncbi.nlm.nih.gov/32488421/.

Saulacic, N., Schaller, B., 2019. Prevalence of peri-implantitis in
implants with turned and rough surfaces : a systematic review. J.
Oral Maxillofac. Res. 10 (1), el.

Stang, A., 2010. Critical evaluation of the Newcastle-Ottawa scale for
the assessment of the quality of nonrandomized studies in meta-
analyses. Eur. J. Epidemiol. 25 (9), 603-605. https://doi.org/
10.1007/s10654-010-9491-z.

Starch-Jensen, T., Christensen, A.-E., Lorenzen, H., 2017. Scalloped
implant-abutment connection compared to conventional flat im-
plant-abutment connection: a systematic review and meta-analysis.
J. Oral Maxillofac. Res. 8 (1), e2.

Steigenga, J.T., Khalaf, F., Al-Shammari, K.F., Nociti, F.H., Carl, E.,
Misch, C.E., Wang, H., 2003. Dental implant design and its
relationship to long-term implant success. Implant Dent. 12 (4),
306-317 https://pubmed.ncbi.nlm.nih.gov/14752967/.

Tal, H., Reiser, V., Naishlos, S., Avishai, G., Kolerman, R., Chaushu,
L., 2022. Screw-type collar vs. non-screw-type collar implants -
comparison of initial stability, soft tissue adaptation, and early
marginal bone loss - a preclinical study in the Dog. Biology 11 (8),
1213. https://doi.org/10.3390/biology11081213.

Zaniol, T., Zaniol, A., Tedesco, A., Palumbo, S., 2022. Preservation of
biological width to avoid marginal bone loss and implant failure - a
retrospective study. J. Int. Oral Health. 14 (4), 386-393. https://doi.
org/10.4103/JIOH.JIOH_1_2.


https://doi.org/10.1111/clr.12069
https://doi.org/10.1136/bmj.n71
https://doi.org/10.3390/prosthesis2030019
https://doi.org/10.3390/prosthesis2030019
https://doi.org/10.4103/njs.NJS_28_19
https://doi.org/10.4103/njs.NJS_28_19
https://doi.org/10.1111/j.1600-0501.2012.02562.x
https://doi.org/10.1111/j.1600-0501.2012.02562.x
https://doi.org/10.1111/j.1600-051X.2007.01106.x
https://pubmed.ncbi.nlm.nih.gov/35076562/
https://pubmed.ncbi.nlm.nih.gov/35076562/
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0220
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0220
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0220
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0220
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0220
https://doi.org/10.1186/s40729-022-00432-4
https://doi.org/10.1016/j.jcms.2015.10.010
https://doi.org/10.1016/j.jcms.2015.10.010
https://pubmed.ncbi.nlm.nih.gov/32488421/
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0240
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0240
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0240
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1007/s10654-010-9491-z
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0255
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0255
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0255
http://refhub.elsevier.com/S1013-9052(23)00107-4/h0255
https://pubmed.ncbi.nlm.nih.gov/14752967/
https://doi.org/10.3390/biology11081213
https://doi.org/10.4103/JIOH.JIOH_1_2
https://doi.org/10.4103/JIOH.JIOH_1_2

	Influence of rough micro-threaded and laser �micro-textured implant-neck on peri-implant �tissues: A systematic review
	1 Introduction
	2 Methods
	2.1 Structured questionnaire
	2.2 Search strategy
	2.3 Selection criteria for eligible studies
	2.4 Quality assessment of the studies
	2.5 Data extraction

	3 Results
	3.1 Study selection
	3.2 General characteristics
	3.3 Study designs
	3.4 Sample sizes and follow-up durations
	3.5 Surgical and prosthetic strategies
	3.6 Prosthesis placement and loading protocols
	3.7 Primary outcome measure - radiographic features of the peri-implant marginal bone loss
	3.8 Secondary outcome measure - clinical soft tissue measurements
	3.9 Synthesis of results
	3.10 Quality assessment

	4 Discussion
	5 Conclusion
	Declaration of Competing Interest
	References


