
An Update on the Success Rate of the Zygomatic Implant in 
Orofacial Reconstructive Surgery: A 20 Years Systematic Review

Abstract
Zygomatic implants are reportedly effective in replacing lost 
teeth and Orofacial soft and hard tissue configuration. The 
prime goal of this systematic review is to update the survival 
rate of zygomatic implants. The initial systematic review was 
carried out in November 2019. In this updated review, articles 
published between December 2019 and October 2022 were 
retrieved from PubMed, ISI Web of Science, Cochrane, and Google 
Scholar databases. The comprehensive electronic search in both 
systematic reviews yielded 81 relevant articles for data analysis. 
A total of 6628 bilateral double (quad) and single zygomatic 
implants were placed to restore Orofacial configuration in 2913 
patients. That means an average of 2.3 implants were placed 
in a single patient. A 94.9% (n = 6290) cumulative success rate 
of the zygomatic implant was calculated in this updated review 
after an average follow-up period of 3.1 years. Peri-implantitis 
and prosthetic-related complications are the leading causes of 
zygomatic implant failure.

In this review a lower success rate is calculated in a relatively 
shorter follow-up period time compared to the initial systematic 
review (success rate of 96.7% after an average follow up period 
of 3.5 years). This shows that randomized control trials with more 
extended follow-up periods need to be conducted to ascertain 
the predictability of zygomatic implants in reconstructing the 
Orofacial complex. Clinical practice based on short-term outcome 
studies should also be cautioned.

Abbreviations
ISI: The Institute for Scientific Information; MeSH: Medical Subject 
Headings; PRISMA: Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses; CASP: Critical Appraisal Skills 
Programme; SPSS: Statistical Package for the Social Sciences

Introduction
Dental implants are commonly used in dental practices to 
restore aesthetic and oral functions [1]. Reports revealed a 
high success rate of conventional dental implants [2]. Similarly, 
pterygoid implants have demonstrated a high success profile in 
patients with the atrophic posterior maxilla {Citation}. However, 
conventional and pterygoid dental implants have limitations in 
treating patients presenting with tumor resection and trauma-
induced severe maxillary bone deficits [3,4]. In this case, zygomatic 
implants are reportedly a viable option [3]. Zygomatic implants 
are anchored to the cheekbone [5]. Different surgical techniques 
have evolved since the introduction of the zygomatic implant by 
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Swedish scientist Per-Ingvar Brånemark in the 1990s [4–7]. Still, 
treating significant maxillary atrophy with a zygomatic implant 
is challenging [8]. The procedure may demand bone grafting 
and raising micro vascularized flaps, which require a lengthy 
healing time that can increase patients’ morbidity due to pain. 
The anatomical complexity of the region is the other challenge 
of installing zygomatic implants [9,10]. Insufficient maxillary 
ridge volume/severe maxillary ridge atrophy is the other major 
challenge in reconstructing the Orofacial apparatus. Moreover, 
the surgical placement of a zygomatic implant to reconstruct an 
Orofacial defect is associated with varying degrees of biological 
and prosthetic complications, including sinusitis, Schneiderman 
membrane penetration, and implant fracture [1,2,11].

Nevertheless, various surgical approaches have evolved to treat 
these and other challenging conditions [12,13]. Placing angled 
implants in the para-sinus region, elevating the maxillary sinus 
floor with a bone substitute or graft, grafting iliac bone to increase 
bone volume, and installing implants in pterygoid apophysis are 
some of these approaches [14–19]. Zygomatic implant placement 
does not require adjunctive procedures such as intra or extra-
oral bone harvesting [3,20]. Using a zygomatic implant reduces 
treatment costs, patient morbidity, the risk of developing surgical 
complications, and the likelihood of prolonged hospitalization [21]. 
Therefore, zygomatic implants are reported to be an acceptable 
modality to patients treat patients with severe maxillary deficits 
[22]. Zygomatic implants can be placed unilaterally or bilaterally, 
depending on the clinical indication. Accordingly, one or two 
zygomatic implants can be installed on each side of the zygomatic 
buttresses [11,23–25]. General anesthesia or intravenous 
sedation may need to administer to surgically attach zygomatic 
implants to zygomatic bone [7,13,16,26–28]. Various studies 
reported predictable long-term clinical outcomes of conventional 
implants in restoring aesthetic and oral functions [14,29–31]. 
But, conventional implants have limitations regarding treating 
patients with inadequate maxillary bone quantity [14,22,32]. The 
introduction of zygomatic implants has reportedly filled this gap [4]. 
Yet, reports on the success rate of zygomatic implants remained 
scarce. In this regard, a systematic review aimed at assessing the 
success rate of zygomatic implants in Orofacial reconstructive 
surgery was conducted in November 2019. The study reported a 
97.6% success rate of zygomatic implants [33]. Yet, the success 
rate may not remain the same over time. Therefore, the present 
study aimed to update the success rate of the zygomatic implant 
by including the latest publications.

Materials and Methods
Study design: A systematic review of the literature was conducted 
in November 2022 to update the success rate of the zygomatic 
implants in Orofacial reconstruction. 

Search strategy: This review searched for potentially relevant 
articles published between December 2019 and November 
2022. The search was conducted on PubMed, ISI (The Institute 

for Scientific Information) Web of Science, Cochrane, and 
Google Scholar databases. The bibliographic software EndNote 
(Thomson Reuters Corp., New York City, NY, United States of 
America) was used to manage all retrieved references. The search 
strategy began with an initial electronic search to obtain the first 
raw hits from the databases mentioned above. From the initial 
raw hits, some literature was excluded as duplicates by Endnote 
and manual duplicate search strategies. Identifying potentially 
relevant articles was followed by assessing the title and/or 
abstract contents. These identified papers further underwent a 
full-text review. The full texts were accessed through EndNote 
full-text search, URL search, google search, and University’s library 
sources. After in-depth reading of the entire full texts available and 
conducting rigorous CASP (Critical Appraisal Skills Programme) 
analysis, the final articles were selected for data analysis. Only 
peer-reviewed articles written in English were included.

The systematic review adhered to the principles of the PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines (2020). The keywords zygoma, zygomatic, 
zygomaticus implants, zygomatic dental implants, Jawsurgery, 
maxilla surgery, zygoma surgery, and zygomaticus were used 
as Subjects. Furthermore, terms such as zygomatic implant 
survival rate, success rate, and failure rate were used to retrieve 
relevant articles for data analysis. In particular, these terms were 
used as MeSH (Medical Subject Headings) to search the PubMed 
database. 

{Subject AND Adjective}

{Subject: (zygomatic OR zygoma OR zygomaticus [Title])

AND

Adjective: (implant OR implants OR fixture OR fixtures [Title])}

CASP analysis was used to assess the quality of the articles 
selected for data analysis.

Inclusion criteria: 
• Articles focused on the human zygomatic implant.
• Article’s medium of language: English.
• All articles, except for systematic review and meta-analysis 

(to avoid double-counting), on the abovementioned 
databases between December 2019 and October 2022.

• Cohort post-surgical follow-up of a minimum of 6 months.
• Cohorts control for other systemic diseases and congenital 

abnormalities that can confound the outcome.
• All articles reporting survival data of zygomatic implant.

Screening and selection of the literature: PubMed, ISI Web of 
Science, Cochrane, and Google Scholar databases were initially 
searched for pertinent articles. The review’s rigorous screening 
and selection phase started after identifying the first raw hits. 
From the initial raw hits, some literature was excluded as 
duplicates by Endnote and manual duplicate search strategies. 
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Figure: Flow diagram.

Of these, a specific number of potentially relevant articles were 
selected based on the Title and/or abstract vicinity to the study 
subject. Eventually, the literature underwent full-text scrutiny and 
CASP analysis to identify the final articles for data analysis.

Extraction of data: A predesigned data extraction template was 
used to extract and store useful clinical information for data 
analysis. This clinical information was used as a core input to 
calculate the success rate of the zygomatic implants, which was 
the central aim of this review. 

Data analysis: The compiled clinical data in the data extraction 
template was analyzed using the SPSS (Statistical Package for 
the Social Sciences) statistical software. Simple algebra was also 
used as needed to facilitate the data extraction process.

Ethical clearance: Not applicable.

Findings: This section primarily presented the database search 
results and the updated success rate of zygomatic implants.

Databases search result: A total of 682 articles were identified 
after the initial electronic search in this updated review. Of these, 
261 papers were duplicated and excluded by EndNote duplicate 
search (249) and Manual duplicate search (12) strategies. Of 
those 421 remaining articles, 149 were considered relevant based 
on their Title and/or abstract. After a full-text review, 77 articles 
were assessed for eligibility. Nevertheless, only 29 were finally 
selected for data extraction (Figure).

Result of CASP analysis: All 29 articles selected for data analysis 
underwent a CASP check. All of them were found to satisfy the 
core criteria of the CASP analysis.
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Updated success/survival rate of zygomatic implants: A total 
of 6628 zygomatic implants were surgically placed in 2913 
study participants. In other words, approximately 2.3 zygomatic 
implants were installed in a single patient. In general, the survival 
rate of the zygomatic implant in this updated long-term study was 
calculated to be 94.9% (n = 6290) after a mean follow-up period of 
3.1 years. Therefore, this updated review revealed a lower success 
rate in a relatively shorter follow-up period compared to the initial 
study.

Discussion
Despite advancements in surgical technique, including bone 
grafting and sophisticated prosthetic reconstructions, there are 
limitations to what can be achieved with bone-anchored fixed 
prostheses in patients with advanced atrophy of the maxillae [27]. 
The introduction of zygomatic implants has been celebrated in the 
last two decades to overcome the challenge of treating patients 
with severe maxillary defects [6]. However, long-term success 
rate data is still being determined. This long-term (20-year) 
systematic review aims to report the cumulative success rate of 
zygomatic implants used in rehabilitating patients with severe 
maxillary defects. The systematic review included 81 articles for 
data analysis. A total of 6628 zygomatic implants were placed to 
restore Orofacial configuration in 2913 patients, meaning a mean 
of 2.3 implants were placed in a single patient. Accordingly, the 
cumulative success rate of zygomatic implants was calculated to 
be 94.9% after an average follow-up period of 3.1 years.

Similarly, other research works revealed a zygomatic implant 
success rate that ranges from 82% to 100% [34]. For instance, 
Parel et al. reported a 100% success rate for zygomatic implants 
after a 6-year follow-up [35]. Bedrossian et al. Revealed a 100% 
success rate after 34 months of follow-up [36]. Becktor et al. 
studied 16 patients who received 31 zygomatic implants over 
an average period of 46.4 months. This research team reported 
a zygomatic implant survival rate of 90.3% [32]. After a year of 
follow-up, a 97.9% success rate was reported by Hirsch et al. [18].

In the same way, Al-Nawas et al. and Chrcanovic et al. calculated 
97% and 96.7% zygomatic implant success rates, respectively 
[5,37]. In other words, a considerable number of the literature 
disclosed the effectiveness and predictability of zygomatic 
implants in restoring Orofacial defects [30,38,39,40,41]. However, 
the surgical placement of zygomatic implants is not free from 
complications. Accordingly, several studies reported varying 
degrees of complications, such as sinusitis, oroantral opening, 
rhinosinusitis, soft-tissue dehiscence, zygomatic bone fracture, 
and intracranial penetration [19,42,43]. According to scholars, 
the anatomic complexity of the Orofacial region remained a 
major challenge for clinicians with limited experience in placing 
zygomatic implants [17,44–46]. As such, scientists underscore 
the importance of a thorough understanding of the anatomy of 
the zygoma, the biological fixture of the maxilla and maxillary 
sinus, and the biomechanical characteristics of the zygoma are 

crucial to coming up with excellent clinical outcomes. However, 
despite the anatomic complexity and the reported biological 
constraints and complications, clinicians and researchers praised 
the procedure for its high success rate [47]. The finding of this 
updated review and many other reports supports the above 
argument. For instance, an overview of systematic reviews that 
aimed to assess the quality of systematic reviews regarding the 
effectiveness of zygomatic implants reported a 96,7% success 
rate, which is more or less similar to the finding of this study [44]. 
Goker et al. Goiato et al. and Aparicio et al. also reported similar 
commutative success rates, which are comparable findings 
to this updated review [17,21,45]. In general, the results of this 
review and other studies suggested that the surgical placement 
of zygomatic implants is safe and reliable. The procedure is 
less invasive and more predictable than other bone grafting 
procedures, including sinus elevation. Moreover, the procedure is 
applicable in cases where autogenous bone cannot be harvested, 
and allograft may not be advisable for several reasons. However, 
it is worth enough to remind that the procedure is associated with 
severe complications, which, although rare, may jeopardize the 
outcomes of the treatment [34,48].

Conclusion
According to various reports, the success rates of zygomatic 
implants vary between 82% and 100%. Therefore, this updated 
systematic review’s findings also suit this category well. Thus, 
these findings support the argument that the placement of 
zygomatic implants to reconstruct Orofacial defects is a 
predictable approach. In other words, the surgical placement 
of zygomatic implants is a superior approach to treating severe 
Orofacial defects. However, the procedure is associated with 
considerable biological complications.

Furthermore, factors such as limited intraoperative visibility, the 
complexity of the anatomical structures, the anatomic proximity 
of delicate organs, and the intricacies of the zygomatic curve 
made the procedure a surgical skill demanding clinical practice. 
Therefore, the procedure should be carried out by highly skilled 
surgeons. Moreover, conducting clinical trials with longer follow-
ups and larger study participants is essential to ascertain the long-
term success rate of the procedure in reconstructing Orofacial 
deformities.
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