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ARTICLE INFO ABSTRACT
Artic{e history: ) Objective: This review primarily evaluated the success, survival and failure rates of implants shorter than
Received 12 April 2020 10 mm restored with single-unit or splinted fixed dental prostheses in maxillary sinus augmented sites.

Accepted 26 August 2020 Material and methods: Two reviewers independently performed the systematic search of electronic

databases, including MEDLINE, EMBASE and CENTRAL, up to September 2019 with no language
Keywords: restriction. A supplemental hand search consisted of screening 13 journals. The inclusion criteria were:
Crowns primary studies reporting implant, prosthetic and patient-reported outcome measures (PROMs) of

?Azr:(ti?llalmplams extra-short and short implants placed in conjunction with sinus floor elevation in partially dentate
Sinus floor augmentation patients, restored with single- and splinted-crowns for direct comparison, with a minimal 1-year follow-
Outcome assessment up. Weighted arithmetic mean (WAM) of the implant survival was performed according to the type of

Fixed dental prosthesis. prosthesis. This was confirmed by using Review Manager software to perform meta-analysis.
Results: Two observational studies reporting on 106 tapered, press-fit, sintered porous-surfaced implants
with a length ranging from 5 mm to 9 mm were included in this systematic review. Of these, 20 and
86 implants were restored with single and splinted prostheses, respectively. The risk ratio (RR) was 1.16
(95% CI: .31-4.30, p = .58, I? = 0%) for individually restored implants failure when compared to splinted
implants, indicating that short dental implants restored with single crowns could have a 16% higher
possibility of failure if compared to implants with splinted crowns. The heterogeneity value was not
statistically significative (p = .58). No statistical difference in the implant survival rate of the two types of
analysed prostheses was observed after WAM (p=.923). The level of evidence for the included studies
ranged from low (4) to fair (2B).
Conclusion: Similar clinical outcomes up to a 9-year follow-up were observed in single and splinted
porous-surfaced implants shorter than 10 mm located in sites with sinus lift. However, the conclusion
shall be interpreted with caution due to the level of evidence and limited number of included studies
included in this systematic review.
© 2020 The Author(s). Published by Elsevier Masson SAS. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction major challenge [1-3]. Currently, there is a growing interest in the
use of short dental implants to overcome these compromised

Rehabilitation of the maxillary posterior region, presenting a clinical scenarios and reduce treatment duration, cost, complica-
diminished residual ridge height, is a frequent concern that poses a tions and failures [4]. The first studies on this topic reported a 25%
failure rate for 7-8 mm implants [5,6], concluding that the shorter
the implant, the higher the failure rate. More recent studies
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based on the length of the titanium plasma-sprayed implants
[7]. Short implants present similar or remarkably fewer compli-
cations than longer implants combined with lateral sinus floor
elevation [8,9]. Nonetheless, it is generally considered that short
dental implants need to be splinted for long-term success [10],
especially in patients undergoing staged or simultaneous implant
placement. For instance, a recent study concluded that non-
splinted implants (odds ratio [OR] = 6.9) and shorter implants
(OR = 3.4) showed a significant association with failure [11]. How-
ever, there is evidence that the type of prosthesis does not impact
the outcomes [12]. Relatedly, excellent long-term outcomes were
reported in a study including 6-9 mm-long moderately rough
threaded implants supporting single-crowns in maxillary sinus
augmented sites [13]. Adding to the controversy, there are no
controlled studies using split-mouth designs to compare single-
versus splinted-crowns [14]. Additionally, short and extra-short
implants are attractive options to avoid sinus lifting when
restoring the severely atrophic posterior maxilla. However, there
is a paucity in the literature reporting data of short and extra-short
implants in sites that still needed to undergo a sinus lift.

To the best of the authors’ knowledge [15,16], no review to date
has investigated the clinical outcomes of extra-short and short
implants placed in maxillary sinus augmented sites and subse-
quently restored with either free-standing or splinted restorations.
Hence, this review aimed to identify the literature published on the
success, survival and failure rate of single-unit and splinted
contiguous implants shorter than 10 mm aided by a sinus floor
elevation approach.

2. Materials and methods
2.1. Protocol development

A systematic review was conducted and reported adhering to
the PRISMA statement [17], the Cochrane Collaboration guidelines
[18] and the AMSTAR quality standards for therapies [19]. The
intention was to minimise potential bias in the review process by
promoting transparency, quality methodology and better report-
ing, as published elsewhere [20-22].

2.2. Search strategy

The performed systematic search of electronic databases
included MEDLINE via Ovid (Table 1), EMBASE via Ovid (Table
S1) and the Cochrane Central Register of Controlled Trials
(CENTRAL) via the Cochrane Library (Table S2) until the last week
of September 2019 with no language restriction. Two reviewers
(KIA and KI) independently screened the titles and abstracts of the
publications that met the initial selection criteria and reviewed the
entire article in the publications that were relevant. The reviewers
were not blinded. The reasons for exclusion were reported for each
study that was included in the systemic review. Both reviewers
resolved disagreements by discussion to reach consensus.

Moreover, one reviewer (KIA) performed supplemental manual
searches by cross-referencing the preliminary identified related
studies and screening the following 13 journals between January
2015 and September 2019: Journal of Prosthodontics, International
Journal of Prosthodontics, Journal of Prosthetic Dentistry, The
International Journal of Periodontics and Restorative Dentistry,
Journal of the American Dental Association, Journal of Dentistry,
Journal of Prosthodontic Research, The Journal of Periodontal and
Implant Science, The International Journal of Oral & Maxillofacial
Implants, Clinical Oral Implants Research, The Journal of Advanced
Prosthodontics, Clinical Implant Dentistry and Related Research,
European Journal of Oral Implantology, Implant Dentistry, and Journal
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Table 1
Search strategy used for OVID MEDLINE.

Search no. and keywords involved

—_

exp MAXILLARY SINUS/ or sinus*.mp.
2 *Sinus Floor Augmentation/
3 lift*.mp.

4 elevat*.mp.

w

augment®.mp.

[<2]

exp Dental Implants/

~

exp Dental Implantation, Endosseous/

2]

((dental or oral) and implant*).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

9 splint*.mp.

10 2or3or4or5

11 6or7or8

12 1 and 9 and 10 and 11

of Oral Implantology. Grey literature was also searched via the Open
Grey database (http://www.opengrey.eu). A flow diagram was
designed following the PRISMA statement to depict each step of
the identification-inclusion process [17].

2.3. Types of studies and selection criteria

Both controlled trials and observational studies were consid-
ered for answering the research question, as suggested in the
literature [23], and as other authors have previously done
[20,22]. Reports were included if they met the following inclusion
criteria:

e Population: Partially edentulous patients who received extra-
short and short implants with simultaneous transcrestal/
osteotome/vertical or lateral sinus floor elevation. Extra-short
and short implants were defined as dental implants with a
length of 6 mm or less and less than 10 mm, respectively
[24,25]. Osteotome sinus floor elevation was defined as a crestal
approach or internal sinus lift, whether it a 1-stage [26] or 2-
stage technique was used [27]. The lateral sinus floor elevation
was defined as accessing the maxillary sinus through the lateral
sinus wall and displacing the floor with a bone graft [28]. The 2-
stage approach is generally used in scenarios with a residual
bone height less than 6 mm, which would compromise the
implant primary stability [27].

o Intervention: Contiguous implant-supported splinted/coupled
fixed dental prostheses.

e Control: Implant-supported single/free-standing crowns.

e Outcome measure: The primary outcome was to identify the
success, failure and survival of the implant. The secondary
outcomes were to assess the crestal/marginal bone loss (CBL/
MBL) level [29], the incidence of biological complications [21]
and patient-reported outcome measures (PROMs).

e Time: A minimum mean follow-up of 12 months after prosthetic
treatment.
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e Setting: No limits were established regarding the clinical setting.
Therefore, participants recruited from a university, hospital,
primary care or private office could be included.

To consider a study for inclusion, it had to report on the type of
prosthesis used with short implants in augmented maxillae.
Furthermore, single- and splinted-crowns had to be included to
facilitate a direct comparison of the effects on implants shorter
than 10 mm.

Reports were excluded if they did not pertain to the search
terms described in the inclusion criteria; were in vitro or
nonhuman studies; did not mention the type of bone (i.e.
augmented) and implant (i.e. short and extra-short = less than
10 mm) in the title or abstract; did not report the outcome of
interest; did not discriminate data on anterior or mandibular
region; did not provide or did not allow extraction of the required
data; reported indirect restorations other than fixed restorations
(e.g.implant-assisted removable dental prosthesis); reported cases
that did not have opposing teeth; was missing either a single- or
splinted-crowns group; or placed implants in fully maxillary
edentulous patient.

The reasons for excluding articles were classified as follows:

e Lack of maxillary sinus augmentation information (including
records that precluded the option to separate the maxillary
augmented sites from the non-augmented sites, or records that
did not mention if the implant site was sinus lifted);

e Unfeasible to extract the type of prosthesis information on the
maxillary grafted sites;

e Missing a single-crowns group;

e Missing a splinted-crowns group;

e Unfeasible to distinguish between implants splinted to teeth and
implants splinted to implants;

e Included an implant splinted to teeth group instead of an
implant splinted to implant group; or

e Evaluated dental implants with a length of 10 mm or longer

2.4. Focused question

In terms of the clinical performance of adjacent short and extra-
short implants in the augmented maxillary sinus of partially
edentulous patients, which type of prosthesis (i.e. single or
splinted crowns) favours the clinical outcomes and PROMs after
a minimum of 12 months follow-up?

2.5. Data extraction

If multiple articles presented trial data, only outcome data from
the most recent report were assigned as the main focus of the
study. The following data were extracted and recorded by two
reviewers (KIA and KI) into a specifically-designed electronic
spreadsheet: names of authors, year of publication, country of the
trial, study design, mean follow-up, characteristics of the
participants (e.g. age, gender, setting), dropouts, implant charac-
teristics (i.e. length, diameter, shape, surface, connection, tissue or
bone level, manufacturer), type of sinus augmentation procedure,
surgical stages approach (i.e. 1 or 2), type of graft material, type of
restoration (i.e. single crowns, splinted crowns), materials used in
the restoration (e.g. porcelain fused to metal, zirconia), site
localisation (i.e. premolar, molar), outcomes, methodological
quality of the trials, conclusions and funding agencies.

When relevant data were combined or not available, a reviewer
(KIA) attempted a maximum of two times to contact the authors of
the publications for clarification or analyses of the raw data
provided; however, the responses did not add relevant information.
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2.6. Methodological assessment and risk of Bias

The same independent reviewers (KIA and KI) carried out the
methodological quality assessment based on the type of the study,
and compared their results.

The methodological quality of the nonrandomised cohorts was
assessed using a seven-parameter quality domain-based evalua-
tion: blinding of participants and personnel, comparability of the
control and treatment groups, clear definition of the inclusion and
exclusion criteria, recall rate, sample size calculation and the
number of clinicians involved [20]. Each trial methodological
quality parameter was graded as ‘adequate,’ ‘inadequate,” ‘unclear’
or ‘not applicable’ [20]. Studies was defined as low risk of bias if the
seven criteria listed above were clearly met in the study. If one or
more of these criteria were not met, a study would be considered to
have a moderate or high potential risk of bias, respectively.

To identify the best available evidence on the reviewed themes,
the level of evidence of the included studies was further assessed
based on the levels developed by the Centre for Evidence-Based
Medicine (CEBM) for treatment (Table S3) [30].

2.7. Statistical analysis

The agreement between the reviewers for the inclusion of
records based on title/abstract, full text and qualitative assessment
was not reported since there was a discussion at each stage until
consensus was reached. The outcome was treated as a continuous
variable (0%-100%) to report the weighted arithmetic mean
(WAM) that was calculated using the following formula:

n
Xl WiXi
n I’
2i:1 Wi

where x; = the average of sample ;, and w; = size of sample ; [21]. The
WAM was calculated using Microsoft Excel 2013 version 15.0
(Microsoft, Redmond, WA, USA) for Windows.

A x? test was used to determine the significance of the WAM of
the total number of implant failures and the total number of
implants according to the type of prostheses. The statistical
significance level was determined at o < .05. The data were
analysed using SPSS software version 24.0 (IBM Corporation,
Armonk, NY, USA).

Inferential statistical analysis is not generally recommended
when a limited number of primary studies are included in a review.
However, analyses containing as few as two studies may provide
some information about clinical behaviour [20]. Thus, to further
analyse the outcomes as a dichotomous variable (i.e. failure as an
adverse event) from the included studies, a meta-analysis was
performed using the Mantel-Haenzel statistical method and the
fixed effect analysis model. The effect measure selected was the
risk ratio (RR), and heterogeneity was assessed using I statistics.
The findings were also visually presented as a forest plot, and a
funnel plot was created. These data were analysed using Review
Manager (RevMan) software (version 5.3. Copenhagen: The Nordic
Cochrane Center, The Cochrane Collaboration, 2014).

3. Results
3.1. Search findings and study characteristics

The initial search yielded 76 articles, of which 15 were
duplicates. After excluding papers that were irrelevant to the topic
based on abstract screening, 38 articles were kept. Only two of the
38 studies [31,32] were included after performing a full-text
analysis (Fig. 1). The reasons for excluding 36 of the articles are
addressed in Table S4. The two included studies were retrospective
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25 records identified
through database
searching

| 51 records identified through
manual search

61 records after
duplicates removed

61 records screened
by of titles and abstracts

23 records excluded by titles
and abstracts because of
failure to meet inclusion criteria

38 full text articles
assessed for eligibility

2 studies included in
qualitative analysis

Fig. 1. PRISMA flowchart of study selection.

36 records excluded by full text
analysis
(See Appendix S4)

and published within the last 10 years. The selected articles reported
on extra-short (5-mm-long, Innova Lifesciences, Toronto, ON) [31],
short (7- and 9-mm-long, Endopore Dental Implant System, Innova
Corporation) and standard (12-mm) sintered porous-surfaced
dental implants (Table 2) [32]. The multicentre study [31] included
20 patients and 14 implants, while the more recent paper [32]
included twice as many participants and six-times more implants
shorter than 10 mm in the augmented maxillary sinus.

Neither of the manuscripts reported on the materials that were
used for the implant-supported prostheses. Both studies used the
same implant system, which had an external hex as the implant-
abutment connection. Deporter et al. [31] reported that the
prostheses retention mechanism was screwed or cemented and
that when the most distal abutment was involved, it was decided
that the prosthesis should be splinted rather than non-splinted.
Both studies indicated that the dental antagonists were natural
dentition or fixed prostheses (Table 2). Concerning the functional
follow-up, both studies had a similar range. In Deporter et al., it
ranged from 1 to 8 years; in Sohn et al., it ranged from 1 to 9 years.
However, the mean was only reported in one study [31]. Deporter
et al. [31] included data from four centres based in Canada, Japan,
South Korea and Australia. Sohn et al. [32] only included data from
South Korea. Both studies included data from teaching hospitals
and private clinic settings.

3.2. Quality assessment

The studies [31,32] were analysed with the Cochrane Collabo-
ration’s tool for assessing the risk of bias (Fig. 2). Both studies had
the same score in every assessed item. Therefore, the overall scores
were also the same. Both studies provided sufficient data regarding
the clear definition of selection criteria, clear definition of outcome
assessment and success criteria and recall rate. However, the
sample size calculation was at high risk, and the number of
clinicians involved was unclear. Blinding of the participants and
staff, as well as comparability among the groups, was not
applicable. Industrial support represented a questionable source
of bias in both cases despite the authors’ denials of conflict of
interests (Table 2). One study reported that the manufacturer
provided the implants [31]. Both articles were considered to be at
an overall high risk of bias; in terms of the level of evidence (Table
S3), Deporter et al. [31] was classified as 4 (low), whereas Sohn
et al. [32] was classified as 2B (fair). Deporter et al. included extra-
short implants, whereas Sohn et al. included data on short (7 mm-
9 mm) implants (Table 3).

3.3. Clinical outcomes

Both studies [31,32] used osteotomes for vertical sinus floor
elevation. However, Sohn et al. [32] also provided data from
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patients managed with the lateral open window sinus elevation
approach. All implants were placed simultaneously with maxillary
sinus augmentation. Neither Sohn et al. nor Deporter et al.
mentioned anything related to the decision for sinus elevation
when using short implants or extra-short implants, respectively.
Deporter et al. used well-known implant success criteria [33] to
report the implant outcome, while Sohn et al. used two success
criteria tools [34,35] to determine survival. Deporter et al. lacked
standardisation of radiographs, whereas Sohn et al. used a
standardised long-cone paralleling technique for radiographs.
Consequently, only the latter study was able to report on marginal
bone loss during the first year and follow-up periods. In Deporter
et al, 14% of the short implants were lost in the augmented
maxillary sinus, while close to a 9% were lost in Sohn et al.

Deporter et al. [31] included four-times more splinted-crowns
than single-crowns and found a 18% failure for the former option;
there were no failures in the small sample sized single-crown
group (Table 4). Consequently, the authors concluded that the
extra-short implant was highly promising for mandibular posteri-
or cases, but it should still be used with caution in the maxillary
sinus augmented cases. Sohn et al. [32] did not find statistical
differences between single- and splinted-crowns. Interestingly,
Sohn et al. also presented four-times more splinted-crowns than
single-crowns. Moreover, the authors supported using short
implants in broad practice when treating the augmented maxillary
sinus since the survival rate was over 90%. Neither of the articles
reported on prosthetic outcomes or complications (Table 4). The
two studies included a total of 106 short implants (Table 5). While
20 implants supported single-crowns, 86 implants had splinted-
crowns reconstructions. There was no statistically significant
difference in clinical outcomes between the two types of
prostheses when supported by short sintered porous-surfaced
implants placed in maxillary sinus augmented sites after WAM
statistics (Table 5). Interestingly, the meta-analysis showed that
Deporter et al. [31] slightly favoured single crowns, whereas Sohn
etal.[32] leaned towards splinted crowns (Fig. 3). Additionally, the
meta-analysis revealed a RR of 1.16 (95% CI: .31-4.30) for
individually restored implants failure when compared to splinted
dental implants (Figure S1). It indicated that the short implants
restored with single crowns could have a 16% higher possibility of
failure if compared to short implants restored with splinted
crowns (Fig. 3). The heterogeneity value was not statistically
significative (p = .58).

4. Discussion

This review intended to provide clinical recommendations on
the type of prosthesis (splinted or non-splinted restoration) for
improved long-term outcomes in patients managed with implants
shorter than 10 mm in the augmented maxillary sinus. Two
reviewers with vast experience in evidence synthesis conducted an
electronic and manual search (Table 1; Tables S1 and S2) of the
published literature up to September 2019. Based on the
prespecified focused question and after applying the inclusion
criteria, only two articles (Fig. 1; Table 2) were included. It is not
uncommon to find systematic reviews with a limited number of
included studies reporting pooled estimates or inferential statistics
[22,36,37]. The present review also created a funnel plot (see
Figure S1). There were several reasons for excluding full texts, even
if they included one or both types of prostheses (Table S4). The
conclusions from the present review should be interpreted with
caution for the following reasons [38]: the risk of bias in both
articles was less than ideal (Fig. 2); Deporter et al. [31] did not
reach a fair level of evidence (Table S3); the sample size of both
articles was less than ideal (Table 5) due to the limited number of
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Table 3
Characteristics of the included articles: implant characteristics.
Authors, year Implants, n Type of implants Implant Surgical technique Graft material Healing Implant Standardization of Implant Failed 1 year/
size, mm time, success/ radiographs success, n(%) implants, n(%) final MBL
months survival at, mm
criteria
Soft tissues Hard tissues
Deporter et al. 14 in Mx Titanium alloy Maximum Full-thickness Osteotomy sites NR 3to6 Buser, et al. No. Therefore, no attempt 12 (85.7) 2(14.3) in Mx NA
2008 [57]" (26 in total)  (Ti-6Al-4 V) as a diameter: 5 mucoperiosteal were prepared Quintessence Int was made to measure peri- in Mx
tapered truncated flap and using rotary burs 1994;25:679-86 implant crestal bone 2(7.7) in total
cone shape Length: 5 submerged and/or, hand heights (24 [92.3] in total)
approach osteotomes for
posterior maxilla
(bone type III or
V)
Sohn et al. 92 Tapered cylindric Diameter: NR 56 implants with  Radiopaque 6 Albrektsson, et al. Int J Yes. Panoramic and NA 8 (8.7) [5 BAOSFE, 0.68/1.13
2014 [58] porous-surfaced 4.1 and 5 BAOSFE bovine or Oral Maxillofac periapical radiographs 3 lateral
implants mineral Implants 1986;1:11- (standardized long-cone approach]
Length: 7, 36 implants allograft 25 paralleling technique) at
9, and 12 placed with Roos, et al. Int J Oral the first visit,
lateral window Maxillofac Implants postoperatively, at the time
technique. All 1997:12:504-514 of prosthesis seating, and at
implants were a follow-up visit
placed

simultaneously

n, number; %, percentage; BAOSFE, bone-added osteotome sinus floor elevation; Mx, maxillary; MBL, marginal bone loss; NA; not applicable; NR; not reported.
T Includes data from implants placed in mandible except when indicated otherwise.

Table 4

Single versuss splinted crowns implant and prosthetic outcomes.

Authors and year Implant failures, n (%) P-value Restoration failures, n (%) P-value Results Conclusions Authors and year Implant failures, n (%)
Single Splinted Single Splinted
Deporter et al. 2008 [57] * 0(0) 2 (18.2) NR NR NR NA 2 Mx implants failed (4.3%), 5 x 5 mm dental implants
and none Mn implant failed should further be
(0%) investigated to manage
highly resorbed posterior
sites in partial edentulism
Sohn et al. 2014 58] 2 (8.5) 6 (12.5) 0.65 NR NR NA No statistical differences The cumulative survival

were found regarding
location of implants, C/I
ratio, or type of prosthesis.
Statistical differences
found in implants size

rate of sintered porous-
surfaced implants in the
maxillary sinus augmented
sites show satisfactory
results

n, number; %, percentage; Mn, mandibular; Mx, maxillary; NA; not applicable; NR; not reported.
" Data other than posterior maxillary implants was excluded otherwise indicated.
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&;Ehfed arithmetic mean of the total implant failures and total implants according to the type of prostheses.
Implants, failures n/total n (failure %) P-value*
Single Splinted
Implant failures, n(%) 2/20 (10) 8/86 (10.8) 923
Implants total, n(%) 20/106 (18.9) 86/106 (81.1) < .001

n, number; %, percentage.
x? statistic.

Test for overall effect: Z = 0.22 (P = 0.83)

Single Splinted Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Deporter et al. 2008 0 3 2 11  36.1% 0.60 [0.04, 10.04] L
Sohn et al. 2014 2 17 6 75 63.9% 1.47[0.32,6.67] i
Total (95% CI) 20 86 100.0% 1.16 [0.31, 4.30]
Total events 2 8

ity Chi2 = - - 2 = 4 + T + +
Heterogeneity: Chi* = 0.31, df = 1 (P = 0.58); | 0% 0.05 ) 7 g 0

Single Splinted

Fig. 3. Forest plot comparing the adverse events of single and splinted implants in sinus lift sites.

presented in the present review, certainly supported its use in
conjunction with osteotome sinus elevation [45]. A review has
reported that bone quality is particularly important for short
implants that are to be placed in the maxillae [46]. Moreover, since
bone density in the posterior maxilla is often low, it has always
been maintained the short implants are more likely to fail in the
posterior maxilla than in the posterior mandible [41]. However, a
recent network meta-analysis reported that short implants with
simultaneous osteotome sinus floor elevation with or without
bone grafting were the most effective option (implant and
prosthesis survival rates = 77.1%) for restoring the posterior
maxillae with less than 8 mm of bone height below the maxillary
sinus [9]. At the moment, there are only 5 trials concerning
142 short implants (106 patients, 106 sinuses lifts) placed with
osteotome sinus floor elevation with and without bone grafting
[47-50]. However, none of these trials provided sufficient data or
included both types of prostheses.

It has been suggested that the more implants and abutments
used to support a fixed reconstruction, the lesser the risk of
prosthesis failure [14]. Splinting adjacent implants has been
recommended in cases where the posterior maxillary bone
residual height is less than 5 mm; it is believed that this will
prevent implant mobility and failure [51]. Moreover, immediate
loading of splinted implants in maxillary sinus augmented sites
has been considered to be a predictable procedure [52]. Conse-
quently, when short implants are placed in maxillary sinus
augmented sites, they are generally splinted to longer implants
to reduce occlusal overload [53]. The rationale for this is that
splinting may reduce the bone-implant interface stresses. For
instance, it is recommended to place extra-short implants in low-
quality bone only when the minimum diameter is 4 mm in order to
maximize bone-surface contact and progressive occlusal load
during the prosthetic phase [53]. However, it has been reported
that the type of prosthesis does not influence implant failure in
makxillary sinus augmented sinus sites [54]. Additionally, a recent
review found similar peri-implant marginal bone loss regardless of
the type of prosthesis [55].

5. Conclusions

Within the limitations of the present study, the clinical
outcomes up to 9 years were similar for single and splinted short

and extra-short press-fit, sintered porous-surfaced implants in the
augmented maxillary sinus. There are no studies directly
comparing splinted and non-splinted short implants with a rough
surface in sinus lifted scenarios. High-quality long-term prospec-
tive studies with larger sample sizes are needed to provide more
solid clinical recommendations for whether the type of prosthesis
is a concern with short implants in the augmented maxilla.

Conflicts of interest
The authors declare no conflict of interest.
Acknowledgment

The first author is grateful to the ITI (Basel, Switzerland) for the
educational support.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in
the online version, at doi:https://doi.org/10.1016/j.jormas.2020.
08.013.

References

[1] Shanbhag S, Karnik P, Shirke P, Shanbhag V. Cone-beam computed tomo-
graphic analysis of sinus membrane thickness, ostium patency, and residual
ridge heights in the posterior maxilla: implications for sinus floor elevation.
Clin Oral Implants Res 2014;25:755-60. http://dx.doi.org/10.1111/clr.12168.
Wagner F, Dvorak G, Nemec S, Pietschmann P, Traxler H, Schicho K, et al.
Morphometric analysis of sinus depth in the posterior maxilla and proposal of
a novel classification. Sci Rep 2017;7:45397. http://dx.doi.org/10.1038/
srep45397.
Afrashtehfar KI. The all-on-four concept may be a viable treatment option for
edentulous rehabilitation. Evid Based Dent 2016;17:56-7. http://dx.doi.org/
10.1038/sj.ebd.6401173.
Ghanem H, Afrashtehfar KI, Abi-Nader S, Tamimi F. Impact of a "TED-Style"
presentation on potential patients’ willingness to accept dental implant
therapy: a one-group, pre-test post-test study. ] Adv Prosthodont
2015;7:437-45. http://dx.doi.org/10.4047/jap.2015.7.6.437.
[5] Wyatt CC, Zarb GA. Treatment outcomes of patients with implant-supported
fixed partial prostheses. Int J Oral Maxillofac Implants 1998;13:204-11.
[6] Artzi Z, Carmeli G, Kozlovsky A. A distinguishable observation between
survival and success rate outcome of hydroxyapatite-coated implants in 5-
10 years in function. Clin Oral Implants Res 2006;17:85-93. http://dx.doi.org/
10.1111/j.1600-0501.2005.01178.X.

[2

3

[4



https://doi.org/10.1016/j.jormas.2020.08.013
https://doi.org/10.1016/j.jormas.2020.08.013
http://dx.doi.org/10.1111/clr.12168
http://dx.doi.org/10.1111/clr.12168
http://dx.doi.org/10.1038/srep45397
http://dx.doi.org/10.1038/srep45397
http://dx.doi.org/10.1038/srep45397
http://dx.doi.org/10.1038/sj.ebd.6401173
http://dx.doi.org/10.1038/sj.ebd.6401173
http://dx.doi.org/10.1038/sj.ebd.6401173
http://dx.doi.org/10.4047/jap.2015.7.6.437
http://dx.doi.org/10.4047/jap.2015.7.6.437
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0025
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0025
http://dx.doi.org/10.1111/j.1600-0501.2005.01178.x
http://dx.doi.org/10.1111/j.1600-0501.2005.01178.x
http://dx.doi.org/10.1111/j.1600-0501.2005.01178.x

G Model
JORMAS-917; No. of Pages 8

K.I. Afrashtehfar, J. Katsoulis, S. Koka et al.

[7] Buser D, Mericske-Stern R, Bernard JP, Behneke A, Behneke N, Hirt HP, et al.
Long-term evaluation of non-submerged ITI implants. Part 1: 8-year life table
analysis of a prospective multi-center study with 2359 implants. Clin Oral
Implants Res 1997;8:161-72.

Amine M, Guelzim Y, Benfaida S, Bennani A, Andoh A. Short implants (5-8 mm)

vs. Long implants in augmented bone and their impact on peri-implant bone in

maxilla and/or mandible: systematic review. ] Stomatol Oral Maxillofac Surg
2019;120:133-42. http://dx.doi.org/10.1016/j.jormas.2018.11.007.

Al-Moraissi EA, Altairi NH, Abotaleb B, Al-Iryani G, Halboub E, Alakhali MS.

What Is the Most Effective Rehabilitation Method for Posterior Maxillas With

4 to 8 mm of Residual Alveolar Bone Height Below the Maxillary Sinus With

Implant-Supported Prostheses? A Frequentist Network Meta-Analysis. ] Oral

Maxillofac Surg 2019;77. 70 e71-70 e33, do0i:10.1016/j.joms.2018.08.009..

[10] Worthington H, Clarkson J, Weldon ]. Priority oral health research identifica-
tion for clinical decision-making. Evid Based Dent 2015;16:69-71. http://
dx.doi.org/10.1038/sj.ebd.6401110.

[11] Hasegawa T, Kawabata S, Takeda D, Iwata E, Saito [, Arimoto S, et al. Survival of
Branemark System MKk IIl implants and analysis of risk factors associated with
implant failure. Int ] Oral Maxillofac Surg 2017;46:267-73. http://dx.doi.org/
10.1016/j.ijom.2016.10.014.

[12] Bryant SR. The effects of age, jaw site, and bone condition on oral implant
outcomes. Int ] Prosthodont 1998;11:470-90.

[13] Fugazzotto PA. Success and failure rates of 1,344 6- to 9-mm-Length rough-
surface implants placed at the time of transalveolar sinus elevations, restored
with single crowns, and followed for 60 to 229 months in function. Int ] Oral
Macxillofac Implants 2017;32:1359-63. http://dx.doi.org/10.11607 /jomi.6204.

[14] TunaT, Yorgidis M, Strub JR. Prognosis of implants and fixed restorations after
lateral sinus elevation: a literature review. ] Oral Rehabil 2012;39:226-38.
http://dx.doi.org/10.1111/j.1365-2842.2011.02259.x.

[15] Al-Johany SS. Survival Rates of Short Dental Implants (</= 6.5 mm) Placed in
Posterior Edentulous Ridges and Factors Affecting their Survival after a 12-
Month Follow-up Period: A Systematic Review. Int ] Oral Maxillofac Implants
2019;34:605-21. http://dx.doi.org/10.11607/jomi.7187.

[16] Ravida A, Barootchi S, Askar H, Suarez-Lopez Del Amo F, Tavelli L, Wang HL.
Long-Term Effectiveness of Extra-Short (</= 6 mm) Dental Implants: A
Systematic Review. Int ] Oral Maxillofac Implants 2019;34:68-84. http://
dx.doi.org/10.11607/jomi.6893.

[17] Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gotzsche PC, loannidis JP, et al. The
PRISMA statement for reporting systematic reviews and meta-analyses of
studies that evaluate health care interventions: explanation and elaboration.
PLoS Med 2009;6e1000100. http://dx.doi.org/10.1371/journal.pmed.1000100.

[18] Higgins JPT, Green S. The cochrane collaboration. In: Cochrane handbook for
systematic reviews of interventions, 11e oplage]. Ed.. Chisester: Wiley-Black-
well; 2017. pp. XXI, 649 pagina’s.

[19] Afrashtehfar KI, Del Fabbro M. Clinical performance of zirconia implants: a
meta-review. ] Prosthet Dent 2019. 10.1016/j.prosdent.2019.05.017,
doi:10.1016/j.prosdent.2019.05.017..

[20] Del Fabbro M, Afrashtehfar KI, Corbella S, EI-Kabbaney A, Perondi I, Taschieri S.
In Vivo and In Vitro Effectiveness of Rotary Nickel-Titanium vs Manual
Stainless Steel Instruments for Root Canal Therapy: Systematic Review and
Meta-analysis. ] Evid Based Dent Pract 2018;18:59-69. http://dx.doi.org/
10.1016/j.jebdp.2017.08.001.

[21] Del Monte S, Afrashtehfar KI, Emami E, Abi Nader S, Tamimi F. Lay preferences
for dentogingival esthetic parameters: a systematic review. ] Prosthet Dent
2017;118:717-24. http://dx.doi.org/10.1016/j.prosdent.2017.04.032.

[22] Afrashtehfar KI, Ahmadi M, Emami E, Abi-Nader S, Tamimi F. Failure of single-
unit restorations on root filled posterior teeth: a systematic review. Int Endod ]
2017;50:951-66. http://dx.doi.org/10.1111/iej.12723.

[23] Peinemann F, Tushabe DA, Kleijnen ]. Using multiple types of studies in
systematic reviews of health care interventions-a systematic review. PLoS
One 2013;8e85035. http://dx.doi.org/10.1371/journal.pone.0085035.

[24] Al-Johany SS, Al Amri MD, Alsaeed S, Alalola B. Dental implant length and
diameter: a proposed classification scheme. J Prosthodont 2017;26:252-60.
http://dx.doi.org/10.1111/jopr.12517.

[25] Esfahrood ZR, Ahmadi L, Karami E, Asghari S. Short dental implants in the
posterior maxilla: a review of the literature. ] Korean Assoc Oral Maxillofac
Surg 2017;43:70-6. http://dx.doi.org/10.5125/jkaoms.2017.43.2.70.

[26] Summers RB. A new concept in maxillary implant surgery: the osteotome
technique. Compendium 1994;15. 152, 154-156, 158 passim; quiz 162.

[27] Summers RB. The osteotome technique: part 4-future site development.
Compend Contin Educ Dent 1995;16. 1090, 1092 passim; 1094-1096, 1098,
quiz 1099.

[28] Boyne PJ, James RA. Grafting of the maxillary sinus floor with autogenous
marrow and bone. ] Oral Surg 1980;38:613-6.

[29] Afrashtehfar KI, Bragger U, Hicklin SP. Reliability of interproximal bone height
measurements in bone- and tissue-level implants: a methodological study for
improved calibration purposes. Int ] Oral Maxillofac Implants 2020;35:289-
96. http://dx.doi.org/10.11607/jomi.7763.

[30] Burns PB, Rohrich R], Chung KC. The levels of evidence and their role in
evidence-based medicine. Plast Reconstr Surg 2011;128:305-10. http://
dx.doi.org/10.1097/PRS.0b013e318219c171.

[31] Deporter D, Ogiso B, Sohn DS, Ruljancich K, Pharoah M. Ultrashort sintered
porous-surfaced dental implants used to replace posterior teeth. ] Periodontol
2008;79:1280-6. http://dx.doi.org/10.1902/jop.2008.070496.

[32] Sohn DS, Lee JM, Park IS, Jung HS, Park DY, Shin IH. Retrospective study of
sintered porous-surfaced dental implants placed in the augmented sinus. Int ]

[8

[9

J Stomatol Oral Maxillofac Surg xxx (XXxX) XXX—-XXX

Periodontics Restorative Dent 2014;34:565-71. http://dx.doi.org/10.11607/
prd.1086.

[33] Buser D, Weber HP, Bragger U, Balsiger C. Tissue integration of one-stage
implants: three-year results of a prospective longitudinal study with hollow
cylinder and hollow screw implants. Quintessence Int 1994;25:679-86.

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

[35] Roos ], Sennerby L, Lekholm U, Jemt T, Grondahl K, Albrektsson T. A qualitative
and quantitative method for evaluating implant success: a 5-year retrospec-
tive analysis of the Branemark implant. Int ] Oral Maxillofac Implants
1997;12:504-14.

[36] da Rosa WLO, Lima VP, Moraes RR, Piva E, da Silva AF. Is a calcium hydroxide
liner necessary in the treatment of deep caries lesions? A systematic review
and meta-analysis. Int Endod ] 2019;52:588-603. http://dx.doi.org/10.1111/
iej.13034.

[37] Dank A, Aartman IHA, Wismeijer D, Tahmaseb A. Effect of dental implant
surface roughness in patients with a history of periodontal disease: a system-
atic review and meta-analysis. Int ] Implant Dent 2019;5:12. http://dx.doi.org/
10.1186/s40729-019-0156-8.

[38] Afrashtehfar KI, Assery MK. From dental science to clinical practice: Knowl-
edge translation and evidence-based dentistry principles. Saudi Dent ]
2017;29:83-92. http://dx.doi.org/10.1016/j.sdentj.2017.02.002.

[39] Afrashtehfar KI, Afrashtehfar CD. Lack of association between overload and
peri-implant tissue loss in healthy conditions. Evid Based Dent 2016;17:92-3.
http://dx.doi.org/10.1038/sj.ebd.6401193.

[40] Touyz LZG, Afrashtehfar KI. Implications of bisphosphonate calcium ion
depletion interfering with desmosome epithelial seal in osseointegrated
implants and pressure ulcers. Med Hypotheses 2017;107:22-5. http://
dx.doi.org/10.1016/j.mehy.2017.07.013.

[41] Hagi D, Deporter DA, Pilliar RM, Arenovich T. A targeted review of study
outcomes with short (< or = 7 mm) endosseous dental implants placed in
partially edentulous patients. ] Periodontol 2004;75:798-804. http://
dx.doi.org/10.1902/jop.2004.75.6.798.

[42] Fleming AE. The Endopore dental implant system: implant treatment simpli-
fied. ] Can Dent Assoc 1994;60:785-9.

[43] Tan WC, Lang NP, Zwahlen M, Pjetursson BE. A systematic review of the
success of sinus floor elevation and survival of implants inserted in combina-
tion with sinus floor elevation. Part II: transalveolar technique. J Clin Perio-
dontol 2008;35:241-54. http://dx.doi.org/10.1111/j.1600-
051X.2008.01273.x.

[44] Milinkovic I, Cordaro L. Are there specific indications for the different alveolar
bone augmentation procedures for implant placement? A systematic review.
Int ] Oral Maxillofac Surg 2014;43:606-25. http://dx.doi.org/10.1016/
j.ijom.2013.12.004.

[45] Perelli M, Abundo R, Corrente G, Saccone C. Short (5 and 7 mm long) porous
implants in the posterior atrophic maxilla: a 5-year report of a prospective
single-cohort study. Eur 2012;5:265-72.

[46] Sun HL, Huang C, Wu YR, Shi B. Failure rates of short (</= 10 mm) dental
implants and factors influencing their failure: a systematic review. Int J Oral
Maxillofac Implants 2011;26:816-25.

[47] SiMS, Zhuang LF, Gu YX, Mo ]J, Qiao SC, Lai HC. Osteotome sinus floor elevation
with or without grafting: a 3-year randomized controlled clinical trial. J Clin
Periodontol 2013;40:396-403. http://dx.doi.org/10.1111/jcpe.12066.

[48] Cannizzaro G, Felice P, Minciarelli AF, Leone M, Viola P, Esposito M. Early
implant loading in the atrophic posterior maxilla: 1-stage lateral versus crestal
sinus lift and 8 mm hydroxyapatite-coated implants. A 5-year randomised
controlled trial. Eur ] Oral Implantol 2013;6:13-25.

[49] Yu H, Wang X, Qiu L. Outcomes of 6.5-mm hydrophilic implants and long
implants placed with lateral sinus floor elevation in the Atrophic Posterior
Maxilla: a prospective, randomized controlled clinical comparison. Clin Im-
plant Dent Relat Res 2017;19:111-22. http://dx.doi.org/10.1111/cid.12439.

[50] Zhang XM, Shi JY, Gu YX, Qiao SC, Mo ]J, Lai HC. Clinical investigation and
patient satisfaction of short implants versus longer implants with osteotome
sinus floor elevation in atrophic posterior maxillae: a pilot randomized trial.
Clin Implant Dent Relat Res 2017;19:161-6. http://dx.doi.org/10.1111/
cid.12435.

[51] Oliva J, Oliva X, Oliva ]JD. One-year follow-up of first consecutive 100 zirconia
dental implants in humans: a comparison of 2 different rough surfaces. Int ]
Oral Maxillofac Implants 2007;22:430-5.

[52] Ormianer Z, Palti A, Shifman A. Survival of immediately loaded dental implants
in deficient alveolar bone sites augmented with beta-tricalcium phosphate.
Implant Dent 2006;15:395-403.

[53] Taschieri S, Corbella S, Del Fabbro M. Mini-invasive osteotome sinus floor
elevation in partially edentulous atrophic maxilla using reduced length dental
implants: interim results of a prospective study. Clin Implant Dent Relat Res
2014;16:185-93. http://dx.doi.org/10.1111/j.1708-8208.2012.00483.x.

[54] Hurzeler MB, Kirsch A, Ackermann KL, Quinones CR. Reconstruction of the
severely resorbed maxilla with dental implants in the augmented maxillary
sinus: a 5-year clinical investigation. Int ] Oral Maxillofac Implants
1996;11:466-75.

[55] Al Amri MD, Kellesarian SV. Crestal Bone Loss Around Adjacent Dental
Implants Restored with Splinted and Nonsplinted Fixed Restorations: A Sys-
tematic Literature Review. ] Prosthodont 2017;26:495-501. http://dx.doi.org/

10.1111/jopr.12556.



http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0035
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0035
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0035
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0035
http://dx.doi.org/10.1016/j.jormas.2018.11.007
http://dx.doi.org/10.1016/j.jormas.2018.11.007
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0045
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0045
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0045
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0045
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0045
http://dx.doi.org/10.1038/sj.ebd.6401110
http://dx.doi.org/10.1038/sj.ebd.6401110
http://dx.doi.org/10.1038/sj.ebd.6401110
http://dx.doi.org/10.1016/j.ijom.2016.10.014
http://dx.doi.org/10.1016/j.ijom.2016.10.014
http://dx.doi.org/10.1016/j.ijom.2016.10.014
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0060
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0060
http://dx.doi.org/10.11607/jomi.6204
http://dx.doi.org/10.11607/jomi.6204
http://dx.doi.org/10.1111/j.1365-2842.2011.02259.x
http://dx.doi.org/10.1111/j.1365-2842.2011.02259.x
http://dx.doi.org/10.11607/jomi.7187
http://dx.doi.org/10.11607/jomi.7187
http://dx.doi.org/10.11607/jomi.6893
http://dx.doi.org/10.11607/jomi.6893
http://dx.doi.org/10.11607/jomi.6893
http://dx.doi.org/10.1371/journal.pmed.1000100
http://dx.doi.org/10.1371/journal.pmed.1000100
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0090
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0090
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0090
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0095
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0095
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0095
http://dx.doi.org/10.1016/j.jebdp.2017.08.001
http://dx.doi.org/10.1016/j.jebdp.2017.08.001
http://dx.doi.org/10.1016/j.jebdp.2017.08.001
http://dx.doi.org/10.1016/j.prosdent.2017.04.032
http://dx.doi.org/10.1016/j.prosdent.2017.04.032
http://dx.doi.org/10.1111/iej.12723
http://dx.doi.org/10.1111/iej.12723
http://dx.doi.org/10.1371/journal.pone.0085035
http://dx.doi.org/10.1371/journal.pone.0085035
http://dx.doi.org/10.1111/jopr.12517
http://dx.doi.org/10.1111/jopr.12517
http://dx.doi.org/10.5125/jkaoms.2017.43.2.70
http://dx.doi.org/10.5125/jkaoms.2017.43.2.70
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0130
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0130
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0135
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0135
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0135
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0140
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0140
http://dx.doi.org/10.11607/jomi.7763
http://dx.doi.org/10.11607/jomi.7763
http://dx.doi.org/10.1097/PRS.0b013e318219c171
http://dx.doi.org/10.1097/PRS.0b013e318219c171
http://dx.doi.org/10.1097/PRS.0b013e318219c171
http://dx.doi.org/10.1902/jop.2008.070496
http://dx.doi.org/10.1902/jop.2008.070496
http://dx.doi.org/10.11607/prd.1086
http://dx.doi.org/10.11607/prd.1086
http://dx.doi.org/10.11607/prd.1086
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0165
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0165
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0165
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0170
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0170
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0170
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0175
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0175
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0175
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0175
http://dx.doi.org/10.1111/iej.13034
http://dx.doi.org/10.1111/iej.13034
http://dx.doi.org/10.1111/iej.13034
http://dx.doi.org/10.1186/s40729-019-0156-8
http://dx.doi.org/10.1186/s40729-019-0156-8
http://dx.doi.org/10.1186/s40729-019-0156-8
http://dx.doi.org/10.1016/j.sdentj.2017.02.002
http://dx.doi.org/10.1016/j.sdentj.2017.02.002
http://dx.doi.org/10.1038/sj.ebd.6401193
http://dx.doi.org/10.1038/sj.ebd.6401193
http://dx.doi.org/10.1016/j.mehy.2017.07.013
http://dx.doi.org/10.1016/j.mehy.2017.07.013
http://dx.doi.org/10.1016/j.mehy.2017.07.013
http://dx.doi.org/10.1902/jop.2004.75.6.798
http://dx.doi.org/10.1902/jop.2004.75.6.798
http://dx.doi.org/10.1902/jop.2004.75.6.798
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0210
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0210
http://dx.doi.org/10.1111/j.1600-051X.2008.01273.x
http://dx.doi.org/10.1111/j.1600-051X.2008.01273.x
http://dx.doi.org/10.1111/j.1600-051X.2008.01273.x
http://dx.doi.org/10.1016/j.ijom.2013.12.004
http://dx.doi.org/10.1016/j.ijom.2013.12.004
http://dx.doi.org/10.1016/j.ijom.2013.12.004
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0225
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0225
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0225
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0230
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0230
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0230
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0230
http://dx.doi.org/10.1111/jcpe.12066
http://dx.doi.org/10.1111/jcpe.12066
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0240
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0240
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0240
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0240
http://dx.doi.org/10.1111/cid.12439
http://dx.doi.org/10.1111/cid.12439
http://dx.doi.org/10.1111/cid.12435
http://dx.doi.org/10.1111/cid.12435
http://dx.doi.org/10.1111/cid.12435
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0255
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0255
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0255
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0260
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0260
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0260
http://dx.doi.org/10.1111/j.1708-8208.2012.00483.x
http://dx.doi.org/10.1111/j.1708-8208.2012.00483.x
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0270
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0270
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0270
http://refhub.elsevier.com/S2468-7855(20)30220-2/sbref0270
http://dx.doi.org/10.1111/jopr.12556
http://dx.doi.org/10.1111/jopr.12556
http://dx.doi.org/10.1111/jopr.12556

