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Abstract. The aim of this study was to evaluate and compare the quality of systematic
reviews of vertical bone regeneration techniques, using two quality-assessment
tools (AMSTAR and ROBIS). An electronic literature search was conducted to
identify systematic reviews or meta-analyses that would evaluate at least one of the
following outcomes: implant survival, success rates, complications or bone gain
after vertical ridge augmentation. Methodological quality assessment was
performed by two independent evaluators. Results were compared between
reviewers, and reliability measures were calculated using the Holsti’s method1 and
Cohen’s kappa. Seventeen systematic reviews were included, of which seven
presented meta-analysis. Mean �95% confidence interval AMSTAR score was 6.35
[4.74;7.97], with higher scores being correlated with a smaller risk of bias
(Pearson’s correlation coefficient = �0.84; P < 0.01). Cohen’s inter-examiner
kappa showed substantial agreement for both checklists. From the available
evidence, we ascertained that, regardless of the technique used, it is possible to
obtain vertical bone gains. Implant success in regenerated areas was similar to
implants placed in pristine bone with results equating between 61.5% and 100%
with guided bone regeneration being considered the most predictable technique
regarding bone stability, while distraction osteogenesis achieved the biggest bone
gains with the highest risk of possible complications.
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It is estimated that over 40,000 research
articles in the field of dentistry are pub-
lished each year, and with the increasing
number of publications it is not feasible
for the clinician in his or her daily prac-
tice to evaluate the quality of all the
primary evidence published on the sub-
ject1. Consequently, in recent years the
number of systematic reviews (SRs) in
the field of dentistry has dramatically
increased2; over 1188 SRs on oral health
issues were published between 1991 and
20123, equating to more than 50 per
year3,4. This secondary evidence follows
strict methodology in order to reduce
systematic and random errors, thus allow-
ing for the production of a more compre-
hensive and objective view of the oral
health research literature1.
The rationale for SR literature is

grounded firmly on several premises.
The first is to reduce and refine large
quantities of information into manage-
able data. Through critical appraisal
ons. Published by Elsevier Ltd. All rights reserved.
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and synthesis, an SR separates potentially
biased articles from those with sound
evidence via quality-assessment tools5–
8, thus establishing a useful decision-
making mechanism for clinicians1. Sec-
ondly, decision makers can and should
integrate the critical secondary informa-
tion available while estimating the vari-
ables and outcomes included in their
economic and biomedical analysis7.
Thirdly, an SR is more cost-effective
and time efficient than embarking on a
new clinical study, provided there is
enough evidence available to support a
clinical treatment strategy7.
With the increasing number of pub-

lished SRs, several tools have been pro-
posed, either as guidelines to follow8

while writing, appraising the quality of
data included9,10, or even the quality of
the SR itself11,12, in which possible meth-
odological errors are highlighted.
Vertical alveolar bone loss in partially

edentulous patients presents several lim-
itations imposed by the remaining anatom-
ical structures and technical restrictions
regarding crown–implant ratio that could
affect the implant success rate thus in-
creasing the difficulty of implant treat-
ment13. Several alveolar reconstruction
techniques have been proposed in order
to allow simultaneous or deferred implant
placement. These techniques include:
guided bone regeneration (GBR); bone
block grafts (IBG or OBG); distraction
osteogenesis (DO); or a combination of
the above. Several materials may be used
in these procedures including autografts,
allografts, xenografts and alloplasts, as
well as different barrier membranes or
osteosynthesis materials14,15.
The aim of this study was to evaluate

the evidence available for vertical bone
regeneration techniques, while determin-
ing variability between assessors using
different quality assessment tools. In de-
tail, the objectives are as follows: (1) to
appraise the quality of the evidence pub-
lished regarding vertical augmentation
techniques prior to or simultaneous with
implant placement in patients, using
methodological quality assessment tools
for systematic reviews (AMSTAR)11 and
risk of bias in systematic reviews
(ROBIS)12 tools; (2) to evaluate the in-
ter-rater agreement between two different
evaluators, thus assessing the reliability
while using quality-appraisal tools; (3) to
synthesize the evidence of the data
extracted from the SRs, taking into ac-
count the quality of the appraisal, journal
impact factor and date of publication
regarding the different techniques de-
scribed in the articles included.
MATERIAL AND METHODS

Search and screening process

A literature search of several electronic
databases, including MEDLINE,
EMBASE, the Cochrane Central Register
of Controlled Trials and the Cochrane Oral
Health Group Trials Register, for SRs or
meta-analyses written between January
2006 and March 2017 was conducted by
two independent reviewers (J.S. and D.
M.).
For the PubMed library combinations of

controlled terms (MeSH and EMTREE)
and keywords were used whenever possi-
ble. Search terms were used; where ‘‘
[mh]’’ represented the MeSH terms and
‘‘[tiab]’’ represented the title and/or ab-
stract. In addition; other terms not indexed
as MeSH and filters were applied. As such;
the key terms used were as follows:

PubMed library

� DO: (distraction osteogenesis [MeSH
terms]) OR distraction osteogenesis)
OR osteogenesis, distraction [MeSH
terms]) AND dimension, vertical
[MeSH terms]) OR alveolar bone atro-
phy [MeSH terms]

� GBR: (bone regeneration [MeSH
terms]) OR allogenic graft OR xeno-
genic graft OR synthetic graft, bone
replacement [MeSH terms]) AND di-
mension, vertical [MeSH terms]) OR
alveolar bone atrophy [MeSH terms])
OR alveolar bone loss [MeSH terms]

� OBG: (onlay [MeSH terms]) AND bone
regeneration [MeSH terms]) AND di-
mension, vertical [MeSH terms]) OR
alveolar bone atrophy [MeSH terms])
OR alveolar bone loss [MeSH terms]

� IBG: (inlay [MeSH terms]) AND bone
regeneration [MeSH terms]) AND di-
mension, vertical [MeSH terms]) OR
alveolar bone atrophy [MeSH terms])
OR alveolar bone loss [MeSH terms]

The search strategy was adapted to each
database, following the guidelines used
for Medline searches. Additionally, a
manual search of periodontology- and
implantology-related journals, including
Journal of Dental Research, Journal of
Clinical Periodontology, Journal of Peri-
odontology and The International Journal
of Periodontics & Restorative Dentistry,
from January 2006 to March 2017, was
performed to ensure a thorough screening
process. Furthermore, references of in-
cluded articles were screened to check
all available articles.
Eligibility criteria

Articles were included in this qualitative
assessment if they clearly met the following
inclusion criterion: SR or meta-analysis
aimed at appraising vertical bone regenera-
tion techniques for implant placement,
evaluating at least one of these outcomes:
implant survival or success rate, complica-
tions or bone gain after vertical ridge aug-
mentation.
Narrative literature reviews were ex-

cluded (defined as those without a system-
atic approach to literature search and
selection). References of the articles in-
cluded were also checked for studies that
fulfilled the present inclusion criteria.

Data collection and quality assessment

For each SR included, the following data
were extracted: authors, year of publica-
tion, research question/objective, number
of studies included, outcome measures
and journal of publication.
Qualitative evaluation was conducted

using different tools, as proposed by re-
cent articles in the periodontology and oral
implantology fields16,17. First, the check-
list advocated by Whiting et al.12, which
consists of 21 questions that assess four
different domains (study eligibility, iden-
tification and selection, data collection and
appraisal, and synthesis and findings), was
used, which should enable overall evalua-
tion of the risk of bias. In addition, the
AMSTAR tool11 was used to study the
quality of the available evidence on verti-
cal augmentation, thus allowing compari-
son between both tools. Each article
included in this study was appraised inde-
pendently by two reviewers (D.M. and J.
S.), and inter-rater agreement determined.
The AMSTAR checklist features 11

items that can be classified into one of
four options: ‘1’ indicating ‘yes’, ‘2’ indi-
cating ‘no’, ‘3’ indicating ‘can’t answer’
and ‘4’ ‘not applicable’. Only option 1
(‘yes’) items generate a score. Therefore,
each article could obtain a score between 0
(no criteria) and 11 (all criteria), which
coincides with the original proposals18,19.
There are no guidelines on the scoring
using the AMSTAR system. However, it
has been proposed that it can be divided into
three levels, depending on the overall score
obtained: high (8–11), medium (4–7) and
low (0–3)20.
The recently developed ROBIS12 tool

intends to identify concerns regarding the
review process and risk of bias across four
domains of SRs � study eligibility crite-
ria, identification and selection of studies,
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Fig. 1. PRISMA flowchart diagram of the search strategy. The articles are sorted by identifica-
tion, screening and eligibility.
data collection and study appraisal, and
synthesis and findings.
Each domain is classified as having

high, unclear or low risk of bias, equating
to an overall score for the study with the
same options for classification.
The outputs of the AMSTAR and ROBIS

tools were compared between reviewers,
and reliability measures were calculated
for all the reviews included by applying
Holsti’s method1 and Cohen’s kappa (k)
with SPSS software (IBM, SPSS Statistics
for Windows, version 24.0; IBM Corp.,
Armonk, NY, USA). Cohen’s kappa (k)
coefficient � asymptotic standard error
(ASE) was used for both checklists, to
evaluate the inter-rater agreement for qual-
itative items21. We assessed questions with
kappa values of <0 as having less than
chance agreement, 0.01–0.20 as slight
agreement, 0.21–0.40 as fair agreement,
0.41–0.60 as moderate agreement, 0.61–
0.80 as substantial agreement and 0.81–
0.99 as almost perfect agreement21. Pearson
correlation coefficients (r) were used to
correlate AMSTAR and ROBIS assess-
ments, journal impact factor and year of
publication, with P < 0.05 considered as
significant. The strength of the resulting
correlations was described using estab-
lished criteria22. The results were expressed
as mean and 95% confidence interval (CI)
unless otherwise noted.
In order to produce a narrative synthesis

based on the quality appraisal, after the
inter-rater reliability calculations, the dis-
crepancies were resolved through discus-
sion.

RESULTS

Literature search

The initial search found 4656 titles in
Medline/PubMed, and 112 titles from
the other sources. No additional studies
were found in the grey literature or in the
references of the studies included. Of the
initial 92 screened records, 70 were ex-
cluded based on title or abstract (56 were
not SRs, 11 did not consider vertical aug-
mentation procedures and 3 did not com-
plied with eligibility criteria). After
the first evaluation, 22 full articles were
selected. After careful reading, five studies
were excluded for not complying with the
eligibility criteria. Therefore, 17 studies
published between 2009 and 2017 were
included (Fig. 1).

Study characteristics

Regarding the pre-established outcomes,
four articles evaluated the implant fail-
ure rate23–26, defined as implant mobility
and removal of stable implants dictated
by progressive marginal bone loss or
infection,12 evaluated implant
survival26–37, which was presented
(when possible) as cumulative survival
percentage rate. Any other definitions of
implant survival, as described in indi-
vidual studies, were also considered.
Seven described the implant success
rate26,31–33,36,38,39, defined with different
criteria between the studies.
Post-surgical complications were

evaluated in eight studies23–26,28,32,35,37,
while prosthesis survival was assessed in
four23–25,37.
Bone loss was determined in three stud-

ies32,36,37, while bone gain after vertical
augmentation was analysed in 10
studies23–29,31,32,37.
Of the selected sample, seven of studies

presented quantitative results as a meta-
analysis25,30–32,34,36,37, although with
large variability in the number of studies
included in each review, ranging between
4 and 90.
Four manuscripts only included ran-
domized controlled trials23–25,37 while
the other manuscripts also included con-
trolled clinical trials, as well as prospec-
tive and retrospective cohort studies,
case–control studies and case reports.
The overall AMSTAR and ROBIS clas-

sifications of the studies included are
depicted in Table 1. The clinical questions
were formulated and organized according
to the PICO strategy40 in 12 of the studies
included23–25,29–32,35–39, the electronic da-
tabase most frequently used was Medline/
PubMed, with 100% referring to such a
search; three studies did not present lan-
guage restrictions23–25, and eight did not
include critical appraisal of the studies
included26–29,34–36,39.

Inter-rater agreement

For the AMSTAR checklist11, the overall
k coefficient was 0.79 (0.04), and for the
ROBIS checklist with the five options12, it
was 0.76 (0.02).
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Table 1. Main characteristics and conclusions of the Systematic Reviews selected for the quality assessment.

Authors
Included
studies Journal AMSTAR ROBIS Main results/conclusions

Esposito et al., 200623 13 Int J Oral Maxillofac
Implants

High Low GBR and DO can be used to VRA, but is unclear
which is the most efficient

Aghaloo et al., 200734 90 Int J Oral Maxillofac
Implants

Low High ISR: 95.5% GBR; 90.4% OVG; 94.7% DO;
83.8% COG

Esposito et al., 200824 17 The Cochrane Library High Low GBR and DO can be used to VRA, but there is
insufficient evidence to indicate which is
preferable

Rocchietta et al., 200826 26 J Clin Periodontol Low High VRA: 2–8 mm; ISR 92.1–100%; ISS: 76.3–
97.5%; C: 0–45.5%

Saulacic et al., 200827 20 Int J Oral Maxillofac Surg Low High DO: VRA: 6.88 � 2.52 mm; ISR: 97%
Esposito et al., 200925 13 The Cochrane Library High Low GBR and DO can be used to VRA, but there is

insufficient evidence to indicate which could be
preferable

Waasdorp et al., 201028 9 Int J Oral Maxillofac
Implants

Medium High OBG: VRA: 3–4 mm; ISS: 99.9%; C: 8.5%

Clementini et al., 201139 8 Oral Implantol (Rome) Medium High OBG: ISS: 72.8–97%
Klein et al., 2011 (28) 72 Eur J Oral Implantol Medium High VRA: 2.0–5.6 mm; ISR: 66.7–100%

The screened data did not allow identification of a
superior grafting approach

Clementini et al., 201238 8 Int J Oral Maxillofac Surg Medium High GBR: ISS: 61.5–100%
Al-Nawas et al., 201430 52/14 Eur J Oral Implantol High Low GBR: ISR: 97.4–100%; ISS: 90.3–100%
Milinkovic et al., 201435 68 Int J Oral Maxillofac Surg Medium High ISR: GBR 98.9% simultaneous 100% staged;

OBG/IBG 96.3%, DO 98.2%;
C: GBR 13.1% simultaneous 6.95% staged;
OBG/IBG 8.1%; DO 22.4%

Aloy-Prósper et al., 201533 6 Med Oral Patol Oral Cir
Bucal

Medium High Survival and success rates of implants placed in
vertically reconstructed ridges with bone block
grafts are similar to those placed in native bone, in
distracted sites or with GBR

Camps-Font et al, 201637 14 J Periodontol High Low Vertical regeneration versus short implants: IF:
[OR]: 1.02; 95% [CI] 0.31–3.31; C: [OR]: 8.33;
95% [CI]: 3.85–20.0

Keestra et al., 201636 51 J Appl Oral Sci Medium High ISR � mean (range): DO 97.1% (88–100%); IBG
98.5% (95.9–100%); OBG 94.7% (72.8–100%);
GBR 99.3% (94.1–100%) Considering studies
with 4–5 years follow-up, there seems to be a
trend that OBG, DO and GBR are stable for at
least 4–5 years

Yun et al, 201631 4 Int J Oral Maxillofac
Implants

Medium Unclear There was not a statistically significant difference
between DO and OBG in terms of bone gain and
bone resorption

Elnayef et al., 201732 73 Int J Oral Maxillofac
Implants

High Low GBR is the most reliable technique in terms of
bone stability (resorption, complication rate and
morbidity), while the greatest VRA can be
obtained with DO and IBG, although presenting
the higher complication rates

C, complications; CI, confidence interval; COG, combinations of onlay, veneer, and interpositional inlay grafting; DO, distraction osteogenesis;
GBR, guided bone regeneration; IBG, inlay bone graft; IF, implant failure; ISR, implant survival rate; ISS, implant success rate; OBG, onlay bone
graft; OR, odds ratio; OVG, onlay or veneer grafting; VRA, vertical augmentation.
As a secondary measure, the ROBIS
answers were aggregated into three
options (positive = yes and probably yes;
negative = no and probably no; unclear),
which corresponded to a k coefficient of
0.87 (0.02), showing almost perfect inter-
examiner agreement21.
Substantial agreement (>80% or nearly

80%) was observed for the majority of
individual items (Table 2) for AMSTAR.
However, item 9 (appropriate method to
combine scores) presented a lower degree
of agreement (70.6%) and kappa parame-
ter (0.46) for all individual results, al-
though the percentage agreement was
still considered moderate.
When evaluating the inter-rater agree-

ment, we observed that, for AMSTAR,
the overall kappa was 0.79 (0.04), which
can be considered as substantial agreement.
When using the ROBIS checklist, we ob-
served that aggregating the item answers
into three groups (yes, no, can’t tell) in-
creased the kappa to 0.87 (0.02), corre-
sponding to an almost perfect agreement
in comparison to using five possible
answers (yes, probably yes, no, probably
no, can’t tell) which presented a substantial
agreement, with a kappa of 0.76 (0.02).
However, when comparing the kappa coef-
ficient for individual items, we observed
that the results were similar between the
three- and five-group answers for the four
domains and for evaluating risk of bias
(Table 3), leading to the hypothesis that
while aggregating answers into a small
number of possible options could lead to
higher overall inter-rater agreement, it will
not be reflected in the main aim of the
ROBIS checklist, which is appraising the
quality of the articles in the four available
domains and determining the risk of bias.
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Table 2. Interobserver agreement per AMSTAR question.

AMSTAR CHECKLIST k value
Asymptotic
standard error % AGREEMENT

1 Was a priori design provided? 0.75 0.17 88%
2 Was there duplicate study selection and data extraction? 1 0 100%
3 Was a comprehensive literature search performed? 0.51 0.23 82%
4 Was the status of publication (ie, grey literature) used as an inclusion criterion? 0.90 0.10 94%
5 Was a list of studies (included and excluded) provided? 0.89 0.10 94%
6 Were the characteristics of the included studies provided? c 0 94%
7 Was the scientific quality of the included studies assessed and documented? 0.65 0.17 82%
8 Was the scientific quality of the included studies used appropriately in

formulating conclusions?
1 0 100%

9 Were the methods used to combine the findings of studies appropriate? 0.46 0.18 71%
10 Was the likelihood of publication bias assessed? 0.79 0.12 88%
11 Was the conflict of interest included? c 0 82%

c, No statistics were computed because one of the raters’ answers were constant.

Table 3. Inter-observer agreement per ROBIS question with 5 and 3 possible answers.

ROBIS 5 options ROBIS 3 options

QuestioN k value Asymptotic standard error % Agreement Question k value Asymptotic standard error % Agreement

1.1 0.61 0.16 88% 1.1 �0.06 0.04 88%
1.2 0.50 0.23 82% 1.2 c 0 94%
1.3 0.44 0.18 70% 1.3 0.77 0.22 94%
1.4 0.57 0.16 76% 1.4 0.75 0.16 88%
1.5 0.60 0.14 70% 1.5 0.65 0.17 82%
2.1 0.55 0.20 76% 2.1 1 0 100%
2.2 0.69 0.13 76% 2.2 1 0 100%
2.3 0.91 0.09 94% 2.3 1 0 100%
2.4 0.46 0.11 64% 2.4 0.61 0.19 82%
2.5 0.64 0.15 76% 2.5 1 0 100%
3.1 0.77 0.14 88% 3.1 0.82 0.17 94%
3.2 0.90 0.09 94% 3.2 0.78 0.22 94%
3.3 0.71 0.15 82% 3.3 1 0 100%
3.4 0.55 0.15 70% 3.4 0.77 0.14 88%
3.5 0.82 0.12 88% 3.5 0.88 0.12 94%
4.1 0.47 0.18 76% 4.1 0.31 0.15 88%
4.2 0.58 0.13 70% 4.2 0.81 0.12 88%
4.3 1 0 100% 4.3 1 0 100%
4.4 0.66 0.14 76% 4.4 0.69 0.16 82%
4.5 0.79 0.12 88% 4.5 0.88 0.12 94%
4.6 0.91 0.09 94% 4.6 1 0 100%
A 0.60 0.14 70% A 0.88 0.12 94%
B 0.36 0.16 58% B 0.72 0.19 88%
C 0.39 0.19 70% C 0.77 0.22 94%
Domain 1 0.73 0.13 82% Domain 1 0.73 0.13 82%
Domain 2 0.68 0.15 82% Domain 2 0.68 0.15 82%
Domain 3 0.88 0.12 94% Domain 3 0.88 0.12 94%
Domain 4 0.89 0.10 94% Domain 4 0.89 0.10 94%
Risk of bias 0.89 0.1 94% Risk of bias 0.89 0.1 94%

c, No statistics were computed because one of the raters’ answers were constant.
Quality assessment

After initial appraisal by the two exam-
iners, all areas of disagreement were dis-
cussed until a consensus was reached and
the final quality assessment scores for
AMSTAR obtained.
The mean overall AMSTAR score was

6.35 [4.74; 7.97] out of a maximum score
of 11, with 35% of the SRs included
achieving a high score (overall score
>7). A high negative correlation was
found between AMSTAR score and qual-
itative assessment or risk of bias classifi-
cation by ROBIS, higher scores (Pearson’s
correlation coefficient = �0.84 and
P < 0.01) or higher quality (Pearson’s
correlation coefficient = �0.86 and
P < 0.01) being correlated with smaller
risk of bias.
The present study also assessed wheth-

er the year of publication or the journal
citation impact factor correlated with the
AMSTAR score. It was found that only
the citation impact factor showed a mod-
erate correlation with the AMSTAR score
(Pearson’s correlation coefficient = 0.54
and P < 0.05), a higher impact factor
corresponding to a higher AMSTAR
score.
Based on individual analysis of the

AMSTAR checklist11, the lowest individ-
ual question scores were obtained for the
inclusion of grey literature or declaring a
conflict of interest according to AMSTAR
guidelines (Fig. 2).
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Fig. 2. Overall percentage of positive answers for the individual items of the AMSTAR checklist.
Outcome measures

There is clinical and histological data
supporting vertical augmentation techni-
ques for implant placement26.
Of the SRs analysed, we ascertained

that, regardless of the technique used, it
is possible to obtain vertical bone gains
with values ranging from 2 to 8 mm,
depending on the SR25–29,31,32,35,37, al-
though the SR with the highest number
of articles included regarding bone gain,
and higher AMSTAR and ROBIS scores,
reported bone gain of 4.49mm (95% CI:
3.85–5.14 mm)32.
When evaluating implant survival and

success rates after vertical augmentation
procedures, the values ranged from 83.8%
to 100%26–39 and from 61.5% to
100%26,31–33,36,38,39, respectively.
When evaluating different techniques to

vertically augment bone, none of the SRs
included was able to clarify which was
most efficient23–26,29,31,32,37 with respect
to bone gain or bone resorption.
When assessing post-surgical compli-

cations, 47% of the SRs included evalu-
ated this outcome; they referred to a large
range of complication rates (0–60%),
mostly due to sensory disorders, wound
opening, membrane exposure and pros-
thetic failure. When evaluating the com-
plication rate by technique, it was
possible to observe that the DO technique
involved the majority of complications,
such as lingual vector inclination and
loosening of the distractor32.

DISCUSSION

This article intended to evaluate the meth-
odological quality and risk of bias of SRs
published on vertical augmentation tech-
niques prior to implant placement. For that
purpose, two different tools, AMSTAR
and ROBIS, were used11,12. The inter-rater
agreement between an experienced evalu-
ator and a clinician was assessed using
both scales, and based on the quality
assessments, synthesis of the evidence
available was produced.
SRs with or without meta-analyses

should be regarded as having the highest
quality in evidence-based science. Thus,
they are fundamental to decision-making
in the scientific community, allowing clin-
icians to perform evidence-based deci-
sions in their clinical practice in a less
time-consuming way40.
In addition, quantitative analysis (meta-

analysis) can pool the final results of
various studies obtaining an overall esti-
mate while analysing the heterogeneity,
and consequently increasing the precision
and statistical power of the review41.
With an increasing number of second-

ary studies published in the scientific lit-
erature presenting contradictory results
due to methodological flaws, quality as-
sessment of such reviews should be per-
formed in order to ascertain the quality of
the evidence produced16,17.
Several SRs have been published re-

garding vertical bone regeneration, al-
though their methodological quality and
risk of bias, all important factors in deci-
sion-making have never been assessed.
For this purpose, in the present study the

authors used two different tools
(AMSTAR and ROBIS) in order to evalu-
ate whether there is correlation between
the scores obtained in each tool and
whether the existence of more than one
evaluator can influence the results
obtained. The rationale was to assess
which is the most efficient and reliable
tool for an active clinician to use in daily
practice to answer a clinical question.
Based on the obtained results, both tools

are reliable for appraising the quality of
the SRs included which is in accordance
with similar studies42,43. In addition, the
existence of two different evaluators did
not influence the results, as there was high
inter-rater agreement (k = 0.79 and 0.76
for AMSTAR and ROBIS, respectively).
These results are important and novel
since, to our knowledge, it the first time
that the inter-rater reliability has been
assessed while using these tools. Evaluat-
ing the individual items in AMSTAR, the
lowest percentage of agreement was for
item 9 (methods to combine results) which
could be related to the experience factor
since one of the evaluators (D.M.) already
had former experience in publishing sec-
ondary evidence. Although the percentage
of agreement between reviewers ranged
between 70% and 82%, there was some
disagreement regarding what could be
considered a comprehensive search, thus
decreasing the kappa for item 9. And, from
the point of view of the authors, the expe-
rience factor is fundamental when evalu-
ating the quality of the statistical models
used, particularly while performing meta-
analysis, which requires advanced statisti-
cal knowledge that an average clinician
does not use in his or her daily practice44.
Addressing the individual items in

ROBIS, the options with a lower level
of agreement were those that related the
conclusions to supporting evidence, al-
though the disagreements were mostly
related to answers in between positive
(yes/probably yes) and negative (no/prob-
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ably no), which agrees with a higher kap-
pa, when the ROBIS options are reduced
to three. In the authors’ opinion, these
small disagreements could be again relat-
ed to the experience factor, but due to the
small sample size of SRs included, no
clear conclusion could be drawn regarding
inter-rater reliability.
The concept of risk of bias is distinct

from methodological quality, in that it
assesses systemic flaws or limitations in
the design, conduct or analysis of research
that distort the findings. Although there is
some overlap between risk of bias and
methodological quality criteria, the major-
ity of items are distinct. Taking this into
consideration, the authors evaluated the
correlation between AMSTAR and
ROBIS, and although they evaluate differ-
ent criteria, it was possible to ascertain a
negative correlation (P < 0.01) between
them, demonstrating a correlation be-
tween methodological flaws and the risk
of bias.
Nonetheless, with the plethora of tools

and guidance available, there is still con-
fusion over which are the best criteria and
tools to assess quality or reporting for
consistent standards across reports8.
The authors evaluated whether the year

of publication and the impact factor of the
journal in which the SR was published
correlated with overall AMSTAR score.
It could be expected that more recent
publications would relate to higher
AMSTAR scores, since the amount of
evidence available increases each year.
However, when performing the analysis,
a significant positive correlation was only
found between journal impact factor and
AMSTAR score (Pearson correlation co-
efficient = 0.54 and P = 0.027). These
results imply that some journals may have
higher standards for evidence-based stud-
ies on dentistry, which is in agreement
with the findings of previous studies17,45.
While assessing the overall quality of

the SRs included, we ascertained that the
vast majority are of medium quality, main-
ly due to the presence of methodological
flaws and lower quality of the evidence
included.
In our analysis, few of the reviews

fulfilled all related items in the checklists,
which could be related to the fact that only
four of the SRs included were based ex-
clusively on randomized controlled trials,
thus decreasing the overall quality due to
the inclusion of lower-quality studies.
At present, and although there are some

guidelines for performing an SR, in the
oral health field it is possible to observe
large variability in the methodological
design of the published evidence10. In
order to avoid or minimize methodologi-
cal errors and the presence of bias in future
reviews, a standardized checklist has been
proposed46. It includes 16 key items from
the Cochrane Handbook for Systematic
Reviews of Interventions10, PRISMA47

and quality-analysis tools11. This check-
list, which is objective and easy to inter-
pret, may help researchers in the
elaboration of future SRs.
Of the 17 SRs analysed, according to

the authors, one followed the QUORUM
statement48, five23–25,31,36 the Cochrane
Handbook for Systematic Reviews of
Interventions10, and three30,32,33 the
PRISMA guidelines47, while one followed
the STROBE statement49. The use of these
guidelines can increase the methodologi-
cal transparency of the research and con-
sequently lower the risk of bias and
increase the quality of scientific evidence.
Regeneration of vertical alveolar bone

deficiencies is one of the most difficult
clinical scenarios due to anatomical lim-
itations and difficulties in regeneration
techniques. Although short implants have
been presented as an alternative to these
limitations, in a recently published meta-
analysis, caution is suggested when using
implants shorter than 8 mm (4–7 mm),
because they could present a higher risk
of failure compared to standard-length
implants50. The implant–crown ratio
would also interfere with the aesthetic
and biomechanical outcomes when using
these implants51.
For these reasons, several techniques,

such as GBR, bone block grafts (IBG or
OBG) and DO, have been proposed to
vertically augment the alveolar process.
Based on the results of the evaluated SRs,
the use of GBR techniques could be consid-
ered as themost predictable in terms ofbone
stability (smaller bone resorption and num-
ber of complications) while according to
Elnayef et al., DO is the technique which
affords the greatest amount of vertical ridge
augmentation (mean: 6.84 mm)32, although
Esposito et al. indicate that it is of little use
in the presence of thin ridges24.
Various SRs suggest that the techniques

available are suitable for the augmentation
of the edentulous ridge, and there is no
technique that is more efficient than
others23,24,31,37, although operator-sensi-
tive and postoperative complications are
common, varying between sensory disor-
ders, wound opening, membrane exposure
and prosthetic failure37, and that in some
cases they can even determine the failure
of the regeneration procedure23,24.
When assessing implant survival, all the

SRs included reported similar results to
those previously published for implant
placement in pristine bone, with survival
rates ranging from 83.8% to 100%25–38;
however, most detected heterogeneity in
study design.
The SRs included in this study pre-

sented variable methodological quality,
with only 41% being classified as high
quality. However, some items were poorly
attended to in the majority of the SRs
included (no comprehensive research
strategy, data based on few trials with a
small sample of patients with a short
follow-up, and exposed to high risk of
bias). For this reason, the critical appraisal
tools are of mandatory importance when a
clinician wants to implement his daily
clinical protocols with a new intervention.
To improve this, we suggest the use of

specific guidelines for conducting such
types of review, and readers should use
critical appraisal tools, since they enable
assessment of several aspects that increase
the scientific validity and strength of the
purposed recommendations.
Within the limitations of this study, it

can be concluded that vertical bone regen-
eration techniques present themselves as
efficient regarding bone gain and implant
survival although they are operator sensi-
tive. Nevertheless, further studies with
longer follow-up periods are needed, to
better clarify which technique presents the
best results for the previously mentioned
clinical outcomes.
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