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SUMMARY: Conventional implant treatment cannot always be used to rehabilitate edentulous patients with advanced maxillary
atrophic. Zygomatic dental implants have been used over the past 20 years as an alternative treatment solution to bofteegrafting
purpose of this meta-analysis is to evaluate the implant and prosthetic survival rate in non-oncologic patients with atsmacely
maxilla. This review also aims to better understand the rate of peri-operative complications in this cohort of patiemdatabade
(PubMed, MEDLINE, EMBASE, and CINAHAL) focused systematic search was performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) recommendations. Any randomised control trials studies involving human
participants treated with zygomatic osseous implants were included. After eliminating duplicates, a total of 4 studiéscinsiche
criteria for this meta-analysis review. With all the studies included there was a total of 174 patients treated with ayggeoatc
implants. The overall implant success rate was 98.03 %. The prosthetic success rate was 96.4 %. The most frequent @eri-operativ
complication was sinusitis. Based on the limited data available in literature, zygomatic dental implants represent anadile: atte
bone augmenting procedure. However, they are not without risks and longer follow-ups are required to confirm the vaédity of th
treatment in long term.
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INTRODUCTION

Rehabilitation of extremely atrophic maxilla is aand mineral deficiencies. These are all factors that influence
concern and constitutes a challenge for clinicians due to thermal tissue repair and regeneration and the metabolism of
lack of bone anchorage, which ultimately influences thisone, and may accentuate resorption (Ortman, 1962).
placement and the longevity of conventional dental implantadditional factors highlighted by some clinical studies also
Studies have shown a 50 % reduction of the alveolar ridgaggest that denture wearing habits may have a significant
width within the first year of dental extraction, with ainfluence on residual ridge resorption when compared to
subsequent annual resorption rate of 0.5-1 % (Sclebplp  disuse atrophy alone (Carlssenal, 2004; Alsaggaét al,
2003). The extent and rate of resorption are dependent on 2020). The cause of this is likely due to the pressure exerted
number of teeth extracted, bone density, bone levels priordg the denture base through the vascular tissues, which alters
extraction and presence of infection. Elderly patients are madséod supply, increasing capillary pressure and causing
likely to be edentulous and the recipients of complete denturgsflammation of the mucoperiosteum (Ortman, 1962).
They have a higher predisposition to endocrine imbalancesdongside this, the pneumatisation of the maxillary sinuses
reduced protein metabolism, reduced resistance to stress aad further contribute to significant reduction in bone volume
alimentary failure which may result in nutritional, vitamin(Malevezet al, 2003).
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Ultimately this can lead to a severely atrophisurgical procedures and improved patient adaptability and
maxilla in both the horizontal and vertical dimensions analcceptance. The original technique involved the use of 1-2
thus presenting considerable restorative difficulties suamplants per side that were >30mm in length, which are
as inadequate retention of dentures with anatomicialserted into the body of the malar prominence after lifting
limitations as well as reduced quantity and quality of bortbe sinus membrane (Stella & Warner, 2000). This technique
for conventional implant placement. Complicating mattersas since been modified by Aparic al. (2008) who
further, the pattern of resorption in the maxilla is centripetadeveloped the sinus slot technique (Apar&ial, 2008;
resulting in a pseudo-class 3 prognathism (Malate#, Rodriguez-Chess# al, 2014). Other modifications include
Pietrokovskiet al, 2007). Therefore, the combination ofthe extra-sinus techniques for those with pronounced
the amount and pattern of resorption results in difficultgoncavities on the lateral aspect of the maxillary sinus. This
with insertion of conventional implants for a successfutan minimise the risk of common complications associated
functional and an aesthetically pleasing result (Pietrokovskiith the procedure, such as sinus perforation and sinusitis,
et al, 2007). and allow for emergence of the implants and prosthesis at

the alveolar crest rather than the palate. This in turn allows

To overcome this, the following techniques havéor reduced bulkiness of the final prosthesis, increased
been employed: bone augmentation, guided bomatient comfort, the ability to perform improved oral
regeneration, alveolar distraction osteogenesis, elevatioygiene and limited impairment of speech (Aparétial,
of the sinus floor with or without bone augmentation2014; Romeeet al, 2015). May need to mention the ex-
alternative implant techniques, tilted implant placement atdnded sinus window technique for quad zygomatic
short implants. Although autogenous onlay bone grafts amplants.
considered the gold standard in augmentation of the atrophic
maxillae, the literature has shown the overall survival rate Survival rates of zygomatic implants used in the
in the reconstructed maxilla and mandible to be 73.8-1@@verely atrophic maxilla have been reported to be between
%, compared to 87 % for native bone over 10 yearsefAli 95.2-100 % which is also the case in long term follow ups
al., 2014; Tranret al, 2016; Motamediarmt al, 2016). (>10 years) (Chrcanoviet al, 2016; Ramezanzad¢ al,
Moreover, these complex and lengthy techniques requi2821). However due to the technique sensitivity of this
multiple stages, incur additional cost to the patient amdethod of rehabilitation, and proximity to vital structures
practitioner, increased morbidity as a donor graft site gich as the infraorbital nerve, placement of these is
often required, increased time for the graft to integrate andcommended to be performed by suitably trained
even if successful has a reported 25 % reduction of graftnicians. The added benefits of zygomatic implants
height within the first year (Verhoevenal, 2000; Ribeiro- alongside comparable success rates when compared to
Junioret al, 2009). conventional implants make them a suitable contender as

an alternative strategy.

Short implants (<6mm) have proven to be a viable
option to allow for simplicity and avoids the use of grafts The aim of this meta-analysis is to assess the
to minimise its associated complications. Howeveprosthetic and implant success rates for zygomatic implant
evidence has shown that the survival rates have higétained prosthesis in the atrophic maxilla. A subgroup
variability and low predictability compared to conventionaanalysis also looked at the effectiveness of piezoelectric
implants ranging from 86.7-100 % with shorter implantsurgery compared with conventional drills for this
and 95-100 % for conventional (Papaspyridakbsl, procedure and the use of an intranasal antrostomy to redu-
2018). There is also limited evidence regarding long teroe the incidence of sinusitis — a common complication
survival in the atrophic maxilla (A&t al). associated with intra-sinus zygomatic implant placement.

In 1998, Branemark developed zygomatic implants
for the rehabilitation of patients with maxillectomies foMATERIAL AND METHOD
the treatment of tumours or systemic conditions associated
with significant atrophy of the maxilla without the use of
grafts (Galan Gikt al, 2007). This technique was adapted This systematic review was performed according to
to facilitate provision of zygomatic implant supportedPreferred Reporting Items for Systematic Reviews and Meta-
prosthesis in the severely atrophic maxilla in edentulodsalyses (PRISMA) guidelines (Liberagti al, 2009).
patients. Additional benefits included successful immediate
loading and functionality resulting in reduced cost and time The following four databases were explored:
for patients to function, decreased number of invasivubMed, MEDLINE, EMBASE and CINAHL. A three-stage
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focused screening approach was used to guarantee qualityterventions (l): any type of zygomatic dental implant
assurance of the searches. The screening of titles anplacement.
abstracts was carried out independently by two authors (RSComparison (C): with any augmented procedure (sinus
SP) to eliminate irrelevant material (i.e., reviews, animallift), conventional implant placement (all-on-four) and type
studies, non-clinical studies and non-randomised controbf zygomatic dental implant placement (QUOD,
studies). Disagreements were resolved by discussion with piezoelectric placement)
third and fourth author (JY, SO) until a consensus wasOutcome (O): state of knowledge regarding implant and
reached. prosthetic success rate.

e Study (S): only randomised control trials
A data screening and abstraction form was used to:

Criteria for Inclusion in this Review
e Verify the study eligibility derived from the inclusion/

exclusion criteria. Types of Studies.The types of studies included in the

» Carry out the methodological quality assessment. research strategy were published or unpublished randomised
» Extract data on study characteristics and outcomes for tbentrolled trials. Papers were obtained from January 1980
M to June 2022. No language restrictions were imposed on the

Records identified through database searching
PubMed (n =40) Additional records identified through other SearCh .
EMBASE (n =38) sources (https://clinicaltrials.gov/)

Mediine (n =45) =0
CINAHL (n =18)

Types of Participants. The review considered studies
l involving any patient who needed zygomatic dental implants
T due to severely atrophic maxilla. There was no restriction
l on the minimum number of patients included in the studies.

Identification

[

)

Screening

ned Records excluded

iy s o Outcomes measured

[

e Primary outcomes

» Zygomatic dental implant success rate.

» Zygomatic prosthetic rehabilitation success rate.
e Secondary outcomes

* Peri-operative complication

]

Full-text articles excluded (n =11)
n=9 (Non RCT)

Eligibility

[

)

3 1 Data Extracted. All selected papers were carefully read to
E st e s identify author(s); year of publication; study design;
=9 population and treatment characteristics.
Fig. 1. Prisma study flow diagram. Data extracted from the studies included the number
of patients; patient gender and age; type of zygomatic den-
included studies (Fig. 1). tal implant placement; type of complications and success

rate of implant and prosthetic rehabilitation.
The authors of any studies eligible for inclusion in
the review with insufficient information were contacted In the case of missing data, authors were contacted
directly. Clinical questions were broken down andllowed six weeks for a reply. If the information was still
formulated using the PICOS framework (Schaetiial, missing, missing data was recognised as ‘Not Reported (NR)’
2007). in the results and tables.

Focused question and PICO strategys there any evidence Statistical analysis.Data were analysed using JAMOVI

that zygomatic dental implants in atrophic maxilla are mor@’he Jamovi Project, 2021). Results were expressed as mean

successful with minimal operative complications comparingnd standard deviation (SD) for quantitative variables and

with any conventional treatments (e.g all-on-four and/or bor&s numbers and proportions for categorical findings. A

grafting procedures). proportional meta-analysis was applied for all the studies.

The survival and complication of the included studies were

« Population (P): any adult patients (>18 years-old) witevaluated by proportional rate (effect size) and corresponding

atrophic maxilla. 95 % confidence interval (ClI).
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The meta-analysis was performed using the random The prosthetic survival rate was greater for
effects model. Heterogeneity of the studies was assesggdomatic implant retained prosthesis. The 3 studies that
by calculating the Q-statistic and the associated included data on prosthetic survival rate showed an overall
coefficient. The Z-test was used to compare the proportiogsrvival rate of 96.4 % for zygomatic implant retained
between groups. Meta-analyses of each of the sub-groygssthesis from 19.4 months to 3 years. The highest
were represented with a forest plot and a funnel plot. prosthetic survival rate for zygomatic implant retained

prosthesis was reported to be 100 % in one study and the
Review Quality Assessment Datalwo review authors lowest was 90 % over 3-year follow-up. The prosthetic
(RS, SP) appraised the risk of bias in the included studurvival rate for conventional implant retained prosthesis
with the tool recommended by the Cochrane Handboakas 80 % over 3 years and the all-on-4 implant retained
for Systematic Reviews of Interventions as appropriate fprosthesis was 92.5 % over 20.25 months.
randomised control trials (RCTs). Any disagreements in
risk of bias assessments were referred to another author of The overall complication rate for zygomatic
the review team (JY) and subsequently resolved byplants was 20.6 % - the highest reported by one study
discussion. was 39 % and lowest was 5 %. The overall complication
rate for conventional implants was 12.6 % and for all-on-
four this was 0 %. However, 12.5 % of the all-on-four
RESULTS prosthesis had excessive accumulation of food beneath the
definitive prosthesis. Furthermore, 11.87 % also presented
with peri-implantitis. The most frequent complication

The four final studies selected were randomisedoted for zygomatic implants was maxillary sinusitis with
controlled trials published in English (Fernandez Olette an overall occurrence rate of 5.18 %. Another frequent
al. 2015; Felicest al, 2020; Pistilliet al, 2020; Fernandez- complication noted was sinus perforation, peri-implant
Ruizetal, 2021). One study was a split mouth randomiseducositis and pain and swelling associated with mobile
controlled trial and the remaining were 2-arm paralleinplants. One of the studies showed an overall statistically
design randomised controlled trials. The follow up periodignificant reduction in complications for zygomatic
ranged from 3 months to 3 years. The main characteristiogplants placed in addition with an intranasal antrostomy.
of the studies included are described in Tables | and This was an important finding as it improves patient
according to number of patients, number of zygomatic amdmfort and acceptance of zygomatic implant placement.
regular implants, implant and prosthetic success rates, tydeother study compared the outcomes of zygomatic
of implant loading, complication rate and follow-up periodimplants when inserted with a conventional drill vs

piezoelectric. They reported similar clinical outcomes but

Overall, there were 139 patients receiving 497und conventional drills took an average of 14.35 +/- 1.76
zygomatic implants and 76 patients receiving 49&iin longer and had an increased occurrence of post-
conventional implants. All studies reported an overafiperative haematomas.
survival rate of 98.03 % for zygomatic implants within 3
months to 3 years. These figures are 98.69 % at 4 months  All the trials were carried out in multicentre settings
and 98.47 % at 1-year post loading for zygomatic implantsicluding hospital and private dental clinics.

In terms of conventional implants including all-on-four, 2

studies reported an overall survival rate of 91.52 % between  The patients were initially provided with an
3 months to 36 months. This figure was 92.93 % at 4 montimsmediate screw retained metal reinforced acrylic or resin
and 1-year post loading. For conventional implants witfixed provisional prosthesis after which the definitive
bone augmentation alone, this figure was 82.4 % after ajfostheses were fitted between 4 months to 1 year. All
year review. For all-on-four implants, the survival rate wasygomatic implants were immediately loaded within 2 to 7
100 % after a 19-month review. days and the conventional between 6 and 12 months.

Table I. Articles included for the qualitive analysis.

Authors Number of Patients Zygomatic Regular Implants Type of implant loading
Implants (n°) (n°

Fernandez Olarte et al. 2015 44 (G1=22; G2=22) 137 0 Not specified

Fernandez-Ruiz et al. 2021 80 (G1=40; G2=40) 139 257 Immediate

Felice etal. 2020 71 (G1=35; G2=36) 141 238 Immediate vs conventional

Pistilli et al. 2020 20 (Split-mouth) 80 0 Immediate
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Meta-Analysis Evaluation. For the metadata evaluation,

all papers included were considered with a minimum oOf Femandez Oiarte etal 2015 - 25.40% 0.16(0.05,0.27]
months follow-up with a zygomatic and regular implant remanezruiz et ai 2021 - 2579% 005 [-0.02, 012]
combined fixed rehabilitation. The minimum follow-up _ . 2513 083[070,095)
period of the selected studies was 3 months, and t

maximum 36 months. The incidence of zygomatic dent """ %% _ﬁ 261 0451023067
implants failure was included in the meta-analysis ar

combined using a random effects model with the Mante re moce - — 100.00% 0.37[0.02, 0.71]
Haenszel method. The analysis showed a significant over —

effect [p = 0.077; Z = 1.77]; heterogeneity [p = 0.119; di 02 02 06 1

3.000; 12: 54.37 %]. The odds ratio (OR) was 0.01 (95 Cl:Fg. 4. Forest plot of the complications associated with zygomatic
0.001 - 0.027) (Figs. 2 and 3). implant placement.

o 4
Fernandez Olarte et al 2015 N 33.43% 0.01[-0.01, 0.02]
«©
Fernandez-Ruiz et al 2021 - 40.68% 0.00[-0.01, 0.01] § 7
.
Felice et al 13.20% 0.04[0.01, 0.08] s
w
. z 8] .
Pistilli et al 2020 —_— 12.69% 0.03[-0.01, 0.06] g g
g .
(]
RE Model | — 100.00% 0.01 [-0.00, 0.03] § .
—
-0.02 0.02 0.06 =
- ] ; hd y
. . . . o .- o
Fig. 2. Forest plot of the zygomatic implant failure. . o2 s 06 A
Proportion
Fig. 5. Funnel plot of the complications associated with zygomatic
© 1 implant placement.
Risk of bias domains

0.004
!

Standard Error
0.009
1

® © 0 6 00
® 06 0 60
® ®©0 06 &©0
® ® ® © 00O

0.013
!

Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. @ High
~ PO D3: Bias due to missing outcome data. =) Some concems
S . . D4: Bias in measurement of the outcome.
s T : . r D5: Bias in selection of the reported result. ® o
-0.02 0 0.02 0.04 . i . . i
——— Fig. 6. Summary of Risk of bias assessment for the studies included

Fig. 3. Funnel plot of the zygomatic implant failure.

Randomisation- The method of sequence generation was

The incidence of complications in patients withnoted in all the studies and participants were assigned by
zygomatic implants in all 4 studies were combined usingusing either a computer randomization program or online
random effects model. The meta-analysis detected higgndomization service. Hence, the level of the risk of bias
heterogeneity between the combined studies (Q-testwas considered low for all the studies included in this review.
121.072; p =< 0.001; 12 = 97.31 %) (Figs. 4 and 5).
Intervention and blinding bias - Risk of bias due to
deviations from the intended interventions was considered
low for Feliceet al (2020) and Pistillet al (2020) and the

The risk of bias of the included studies are representbtinding of patients and assessors were methodically
in Figure 6. followed. Some concerns were identified with the studies
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conducted by Fernandez Olagteal (2015) and Fernandez- The results of the meta-analysis demonstrated that
Ruiz et al (2021). They had a high risk of bias due to noehabilitation with zygomatic implants had higher prosthetic
explanation regarding the blinding process. success rates when compared with conventional implants
and these findings were statistically significant. However,
Missing data bias- Risk of bias due to missing outcomein the study by Davét al (2018), 38 patients did not receive
data was considered low for Fernandez Oletrtd. (2015), the definitive prosthesis for the first 4 months in function
Fernandez-Ruiet al (2021). and Pistillet al. (2020). This and 9 received an alternative definitive prosthesis. There
was due to adequate study population for an analysis of thas also no further information as to whether these
intention to treat effect. Contrastingly, Felieeal (2020) participants were equally distributed between the
was considered to have high risk of bias due to high numbmmventional and zygomatic implant groups. Therefore, it
of dropouts. cannot be determined whether this impacted prosthesis
failure rate for the augmented vs zygomatic groups (Davo
Outcome bias- Risk of bias in measurement of the outcomet al, 2018). In the study by Esposebal (2018) none of
was considered in Fernandez Olattal (2015), Fernandez- the participants received the definitive prosthesis during the
Ruiz et al. (2021). and Pistilliet al. (2020) with some first year in function. The fact that definitive prosthesis
concerns due to the variables associated with the use alelivery was delayed in both studies makes it difficult to
zygoma dental implants in some subjects in the study groupssess the true long-term success of the definitive prosthesis
Feliceet al (2020) was considered to have high risk of bias function (Esposit@t al, 2018).
due to high number of dropouts.
Three of the 8 prosthetic failures in the augmented
Reporting bias - Risk of bias in selection of the reportedgroup in the paper by Felie al, (2020) were because of
result was low in all the studies included in the research.the implants becoming mobile at the abutment connection.
Factors contributing to this reported in the literature include
Overall bias ad quality - The overall quality of the studies poor prosthesis fit, micromovement, poorly machined
included in this review were considered poor, especialfomponents and excessive loading generating potential stress
those by Fernandez-Ruwral (2021) and Felicet al (2020) at the interface (Jaiet al, 2018). The literature has
while Fernandez Olaret al. (2015) and Pistillet al (2020) demonstrated screw loosening to be an unusual complication
were considered as studies with some concerns. A summémymetal ceramic implant supported prosthesis with a failure
of the risk of bias is illustrated in Figure 6. rate of only 4.7 % (Saileat al,, 2022). Therefore, this could
insinuate that the metal-reinforced acrylic prosthesis in the
study may have had an unsatisfactory fit contributing to the
DISCUSSION complication of screw loosening. In the study by Fernandez-
Ruiz, 7.5 % of the all-on-four prosthesis fractured their pro-
visional prosthesis and a further 15.5 % had excessive
Overall, zygomatic implant retained prosthesis in theaccumulation of food and debris beneath the prosthesis
severely atrophic maxilla shows promising results and th{fernandez-Ruizt al, 2021). There were no prosthetic
is in alignment with other non-RCT studies published. Theomplications in those with zygomatic implants. Excessive
evidence appears to be sufficiently robust thus far from tlecumulation of food may be as a result from sub-optimal
literature and the results of the meta-analysis are favourahilesign of the prosthesis or improper maintenance, but frac-
However, an insufficient number of patients have bednres according to the literature, may be because of an
evaluated for a limited duration in this meta-analysis. Asncontrolled occlusion and overloading of the prostheses
result, there is no strong conclusion for the clinical outcomé¢Soto-Penalozat al.,, 2017). This may insinuate that
for implant and prosthesis success, augmentation failuraggomatic implant retained prosthesis are better adapted.
and quality of life scores for long term comparison between
zygomatic implants and other implant treatment for the Another interesting point to note is cluster implant
atrophic maxilla. Despite the smaller sample size and tfelures. None of the studies included in the meta-analyses
primary limitation being the shorter review period in thencluded exclusion of patients with parafunctional habits.
meta-analysis, much of the literature has demonstrated highspite no causal relationship between this and implant
cumulative success rates (CSR) for zygomatic implants ovailure, this is an important factor to consider due to
long periods. For example, Chrcanosi@l (2016) reported mechanical complications that can arise with placement of
a 12-year CSR 0f 95.21 %. Similarly, Bedrossital (2010) excessive force onto the implants causing biomechanical
found a 97.3 % success rate over 7 years which therefongerload (Hanikt al, 2017). A case report in the literature
exhibits predictable outcomes. suggested the use of zygomatic implants to overcome clus-
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ter failure due to the increased cortical bone support and  The study by Feliceet al. (2020) reported an
distribution, thus providing improved primary stability. Asincreased incidence of post-operative paraesthesia of the
this variable was not controlled, the results may have beeriraorbital nerves. Although brief, this unpleasant
skewed in the zygomatic implant supported prosthesitemplication is likely to be a concern for patients as damage
favour. to the nerve may not just result in paraesthesia but may
also be accompanied by pain in the lower eyelid, ala of the
Nonetheless, there are numerous benefits associatexe and upper lip (Lext al, 2020). Appropriate surgical
with zygomatic implant supported prosthesis such gdanning and surgical expertise can minimise this risk. The
immediate loading in function and fewer prosthesipaper highlighted that this complication occurred more
failures. However, long term standardised data is requiré@quently in one group than the other due to differing
for a firmer conclusion. surgical approaches and experience. The emerging
evidence within the literature and this meta-analysis may
A study regarding the perception of conventionatventually increase the uptake of zygomatic implants as
implant retained prosthesis conducted in 2015 found thia¢atment provision in the atrophic maxillae in which case
41.2 % of patients felt that the long treatment time wasfarther training should be made available for practitioners
major disadvantage (Kohkt al, 2015). Zygomatic to provide this treatment safely and confidently.
implants can be loaded and used immediately with a meBarthermore, they will need the skills to manage the
of 5.3 days for the implants to be loaded as shown by themplications. The protocol for placement and success over
meta-analysis. This overcomes an important negatia#ernative treatment modalities is well documented and
viewpoint that patients have towards implant procedures. likely to become the gold standard in the future with
The Oral Health Impact Profile (OHIP) reported by Zmerging evidence (Ramezanzadeal 2021). Overall,
studies in the meta-analysis showed that zygomatilee majority of the complications reported in the meta-
implants have significantly improved OHIP scores postnalysis and literature are reported to be manageable and
placement. Treatment modalities are usually patient I&dnsient with a good prognosis (Ramezaneadé, 2021).
and this result means patients and practitioners may become
more accepting and allow for a slow transition of zygomatic The included papers had relatively wide-ranging
implants to become the new gold standard for the atroplieterogeneity in terms of study design, lack of
maxillae (Feliceet al, 2020; Fernandez-Ruét al, 2021). standardisation of the procedures due to different clinicians
and multiple locations for the provision of treatment, the
Zygomatic implant placement can be associatezhoice of a one stage or two stage sinus-lift procedure and
with increased complications due to their proximity taifferent implant sizes/diameters potentially affecting
adjacent intricate vital structures increasing the risk @utcomes.
adverse surgical outcomes, most notably sinusitis. This is
supported by the results of the studies in the meta-analysis  Furthermore, cortical bone anchorage and type of
and literature. One review in the literature determined thmne available will inevitably impact the zygomatic
complication rate for sinusitis to be 7.5 % over the folloumplant biomechanics (Gumrukgét al, 2019). The
up period of 6-48 months, but this figure has been reportdiferences in size of implants could also play a key role
to be up to 26.6 % (Becktet al, 2005; Fernandezt al, as bone support at 10mm has double the stress of 15mm
2014; Nociniet al, 2022). Furthermore, one study showednd 20mm, and in the study by Feleteal (2020) there
9.7 % of implants had to be removed due to recurrent sivere varying sizes used which could have impacted success
usitis over the follow up period of 9-69 months. Branemaniate (Romeecet al, 2014). Despite these impacts,
in 2004 followed up 28 patients for at least 5 years armygomatic implants clearly showed high success rates for
reported 14.3 % of patients developing recurrent sinusitise implants and prosthesis.
that recovered with an inferior meatal antrostomy
(Brdnemarlet al, 2004). This demonstrates that sinusiti©ne of the randomised controlled trials (RCTs) have
can be a persistent complication and develop monthsglanned post loading follow-up between 5-15 years and
years post-operatively. One limitation in the studyherefore would provide more robust and consistent
conducted by Fernandez Olamé al. (2015) was the evidence and a more accurate accumulative success rate
reduced follow up period of only 3 months as this did nathen evaluated at the end of the study.
take into consideration the possibility of recurrent sinusi-
tis beyond that timeframe. Management for this can include The strengths of this meta-analysis include the fact
extra-sinus implant placement or an intranasal antrostortiat only randomised controlled trials were included and
which have shown to reduce the incidence. therefore used prospective data.
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