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Abstract 

Aim: This systematic review aims to identify and 

interpret results of studies that evaluated the success rate 

of zygomatic implants when placed by two stage 

protocol and immediate loading protocol in case of 

atrophic maxilla and the percentages of sinusitis as a 

postoperative complication after zygomatic implant 

placement. 

Settings and Design: This systematic review was 

conducted in accordance with the Preferred Reporting 

Items for Systematic reviews and Meta-Analyses 

guidelines (PRISMA). 

Materials and methods: Relevant articles written in 

English only, from 2000 till march 2021 were identified 

using an electronic search in the PubMed/Medline, 

EMBASE conducted to identify pertinent articles. The 

relevancy of the articles was verified by screening the 
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title, abstract, and full text. A total of 37 articles satisfied 

the criteria, from which data were extracted for 

qualitative synthesis. 

Results: The database search resulted in 120 studies, of 

which 50 articles were excluded due to lack of 

relevance, duplication of data. From remaining 70 

articles, 49 were assessed for full text eligibility, out of 

which 21 articles were excluded on the basis of abstract 

screening. Total of thirty-seven studies were included in 

the present systematic review. 

Conclusion: The placement of zygomatic implants 

requires skilful and experienced clinicians as it includes 

vital anatomic structures. There is an impending need for 

conducting randomized controlled clinical trials to test 

the efficacy of these implants in comparison with the 

other traditional techniques to treat the atrophic 

edentulous maxilla, although they have high survival 

rates. 

Keywords: zygomatic implants, sinusitis, immediate 

loading, atrophic maxiila. 

Introduction 

Dental implants are a common mode of rehabilitation for 

partially and completely edentulous patients. Patients 

self-esteem affects by masticatory and phonetics 

limitations which are usually accompanied with esthetic 

alterations. Many restrictions have arised especially in 

the posterior maxillary region due to insufficient bone 

volume. Traditional treatment with fixed prosthesis and 

dental implant gets difficult due to the same.[1] Various 

techniques like sinus floor augmentation, onlay bone 

grafts, lefort I osteotomies associated with bone graft 

from iliac crest were the popular and common ones to 

enable placement and integration of implants. However 

these techniques require long treatment periods and are 

more prone to complications. Sinusitis, contamination of 

grafts, mobility, postoperative pain, neurosensory 

disturbances are some of the most common reasons of 

morbidity of these techniques.[2] Insufficient bone after 

healing period is one of the major drawback among 

them. 

Materials and Methods 

Focused question 

This systematic review attempt to answer the focused 

questions “what is the success rate of zygomatic 

implants when placed by two stage protocol and 

immediate loading protocol in case of atrophic maxilla?” 

and “what are the percentages of sinusitis as a 

postoperative complication after zygomatic implant 

placement by two stage protocol and immediate loading 

protocol?” 

Outcome measures 

The primary outcome variable measured was the success 

rate of zygomatic implants placed by immediate loading 

protocol and two stage protocol. The secondary outcome 

variable was to measure incidences of sinusitis 

associated with zygomatic implant placement as a 

postoperative complication. 

Search strategy 

A comprehensive bibliographic electronic search was 

conducted in Medline/PubMed, EMBASE to collect 

relevant articles published from 2000 till march 2021. A 

PRISMA statement guideline with predetermined search 

strategy was used. The search strategies were based on 

population (partially or completely edentulous maxillary 

ridge), intervention (patients rehabilitated with 

zygomatic implants with two stage and immediate 

loading protocol), comparison (variations in success rate 

zygomatic implants placed by two different protocols 

and associated postoperative complication i.e sinusitis), 

outcome (success and failures associated with zygomatic 

implants placement), and a study design, i.e., PICOS 

framework. (Table:1) 
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Table 1: PICOS Fame work. 

Population Partially or completely edentulous 

maxillary ridge 

Intervention Patients rehabilitated with zygomatic 

implants with two stage and immediate 

loading protocol 

Comparison Variations in success rate zygomatic 

implants placed by two different 

protocols and associated postoperative 

complication i.e sinusitis 

Outcome Success and failures associated with 

zygomatic implants placement 

Study 

design 

Systematic review 

Selection criteria 

This review includes all the studies which were related 

with zygomatic implant placements with different 

surgical protocols and their comparisons also 

complications associated with it. 

Inclusion criteria 

All articles, including studies with few case reports, 

were considered for inclusion. All reference lists of the 

selected and review studies were hand-searched for 

additional papers that might meet the eligibility criteria. 

Simple case report articles were also included. 

Exclusion criteria 

The exclusion criteria were letters to the editor, case 

series, in vitro and laboratory simulations and dental 

implants associated to a bone regeneration/sinus 

augmentation procedure. Review articles without 

original data were excluded. 

Screening and selection 

Titles and abstracts were analyzed and then the full-text 

articles were selected and analyzed with careful and 

through reading based on the inclusion and exclusion 

criteria for future data extraction. 

Data extraction 

Data extraction procedure was carried out then 

redefined. It was done independently from each full-text 

articles met inclusion criteria. Information was classified 

under author/year, type of study, protocol used for 

implant insertion, complications associated with 

different surgical protocols for zygomatic implant 

placement and author conclusion. Quantitative data 

extracted from the included studies that provided data 

for the period of failure of zygomatic implants were used 

for the calculation of interval survival rate during each 

follow-up.  

Results 

Search and selection 

Selection criteria were based on PRISMA statement 

flowchart. The database search (P) resulted in 120 

studies, of which 50 articles were excluded as they were 

irrelevant, duplicates, and data were not available. 70 

primary studies were included in which 49 assessed for 

eligibility and 21 were excluded on the basis of abstract 

screening. (Fig:1) 37 studies were included in qualitative 

synthesis in which 16 evaluated for zygomatic implants 

success when placed using the two-stage protocol, while 

18 evaluated when placed with immediate loading 

protocols, 3 of them were evaluated for both. 

Postoperative complications reported were as follows: 

13 sinusitis in case of 2 stage protocol while 7 cases of 

sinusitis reported when zygomatic implants were placed 

by immediate loading. However, this number may be 

underestimated, since most of the studies did not 

mention the presence or absence of these complications. 
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Study characteristics 

The publications reviewed for this article included 1146 

patients and 2549 zygomatic implants with a follow-up 

period of 6 months to 18 years (table 2 and 3). In total, 

41 implants were reported as failures, giving an overall 

survival rate of 98.36%. However, it should be noted 

that some studies, in part, covered the same patient 

groups and therefore the precise number of patients and 

implants is questionable. Nevertheless, the preliminary 

data show that the zygomatic implant technique is highly 

predictable and results in good clinical outcomes. 

Table 2: success and failures of zygomatic implants. 
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Table 3: success and failures of zygomatic implants. 

 
Table 4: Sinus complications reported in different studies in which zygomatic implants were placed using the immediate 

function protocol. 
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Table 5: Sinus complications reported in different studies in which zygomatic implants were placed using the two stage 

protocol. 

 
Discussion 

Zygomatic implants have enabled sufficient 

rehabilitation in patients with edentulous maxillary 

atrophic ridge, providing restored function and improved 

esthetics, and has given many patients back a normal 

social life. Bothur et al. [41] described a modification of 

the standard zygomatic implant placement technique, 

using more than three implants on each side of the upper 

maxilla to support the dental prosthesis, and thus 

obviating the bone graft procedures in the premaxillary 

zone. 

According to Bedrossian et al. [42] the maxilla can be 

divided into three zones: 

Zone 1: The Premaxilla 

Zone 2: The Premolar Area 

Zone 3: The Molar Area 

The clinician should determine the availability of bone 

in all three zones. Cone beam computed tomography can 

be used to determine the amount of bone in these zones 

as well as in the zygomatic arch, in both horizontal and 

vertical dimensions. Moreover, any pathology in these 

areas, as well as in the maxillary sinuses, needs to be 

verified pre-operatively. In the presence of adequate 

bone in zones 1 and 2, the clinician can consider the use 

of four to six conventional implants, tilting the most 

distal one on each side to achieve good load distribution. 

As such, one can bypass the need for bone grafting. The 

anterior extent or position of the sinuses, as well as the 

slope of the anterior sinus walls, determine both the most 

posterior position of the distal implant as well as its 

angulation. Various techniques for the placement of 

zygomatic implants are documented in the literature. 
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Branemark technique suggested a proper axis path 

extends from the premolar region traversing the 

maxillary sinus, entering the mid portion of the 

zygomatic body.[9] Stella and Warner have described a 

simplified technique for installation of zygomatic 

implants. This technique uses a lateral slot outside of 

wall of the maxillary sinus, avoiding the contact of the 

implant with the sinuses membrane.[43] The zygomatic 

implant is installed outside the maxillary sinus, reducing 

surgical time and the risk of sinus adverse events, and 

improving surgical visualization. 

The extra sinus technique for installation of zygomatic 

implants have been reported, with high success rates.[35] 

Generally, with standard end osseous implants, the 

occlusal force is parallel to the long axis of the implant. 

In zygomaticus implants, the implant is at a 30 ° to 60 ° 

angle relative to the occlusal force. These biomechanical 

requirements can contribute to zygomaticus implant 

failures in patients following extensive maxillectomy. 

The zygoma bone offers a solid and extended anchorage 

due to thick cortical layer, also it is situated at a large 

distance from the occlusal level that can support the 

masticatory forces applied to the occlusal level.[28] Non-

traditional implant anchorage sites have been developed 

to circumvent compromised maxillary bone anatomy and 

volume. Such sites are pterygoid plates, zygoma and 

vomer. [33] Testori et al. [44] stated that tilting the most 

distal implants one can decrease the posterior maxillary 

implant length. 

The development of zygomatic implants has allowed the 

reconstructive specialist to overcome the regional hard 

tissue deficiency by engaging bone at distant sites for 

increased stability/retention of a 

maxillary obturator/prosthesis after maxillary resection. 

Maxillary rehabilitation can be further improved by 

using the vascularized bone graft and zygomatic 

implants or can mostly circumvent the need for 

vascularized osseo-myo-cutaneous grafts or these grafts 

in combination with non-vascularized free bone grafts. 

Sometimes, the implant placement at the time of initial 

resection surgery also allows for end osseous implant 

integration prior to commencement of postoperative 

radiotherapy, since irradiated tissues have impaired bone 

healing. Reconstitutions of the buttresses system ensure 

a stable base for occlusion, which is essential to optimal 

functional and esthetics maxillary rehabilitation. It was 

speculated that deficient osseointegration of the coronal 

part of the zygomatic implants results in the formation of 

an oroantral fistulae and infection. The problem may be 

due to lack of contact between the residual alveolar crest 

and the implant, thereby creating a communication 

between the oral and sinus cavities. Sartori et al. [38] 

stated that there was no case of loss of the zygomatic 

fixtures and conventional implants or fracture of the 

metallic bar of the fixed dentures among the 16 patients. 

Half of the patients returned for clinical evaluation, and 

12.5% were treated more than 3 times to resolve the 

complication. According to stievenart et al. [28] 20 

consecutive patients shows the benefits of inserting four 

zygomatic implants in the zygoma providing a steady 

anchorage for a fixed prosthesis and a prosthesis retained 

on a screwed fixed bar (table 4 and 5). 

In the cases of sinusitis, the treatment is administration 

of antibiotics and/or meatotomies and repositioning the 

soft tissue without the removal of the stable zygomatic 

implants. If the infection does not resolve with one or 

two rounds of oral antibiotic therapy, there may be a 

concern that the implant is acting as a foreign body and 

is responsible in part for the persistence of the infection, 

and its removal may be indicated. 

Branemark has demonstrated that zygoma is reliable site 

for implant placement and with the ability to control 
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occlusal platform immediate loading can be achieved. 

[9] The use of zygomatic implants reduces morbidity, 

shortens the treatment time and the number of implants 

required supporting fixed bridge prosthesis. It also 

reduces the expenses of treatment. The zygomatic 

implants technique is a complex surgical procedure 

which needs proper training and skill. The patient needs 

to be informed about the possible complications 

involved for eg: soft tissue complications at the 

abutment level, sinusitis, failure in osseointegration. Due 

to the palatal location of the implants in some surgical 

approaches, a more complex restorative design is 

needed. 

Conclusion 

The placement of zygomatic implants requires skilful 

and experienced clinicians as it includes vital anatomic 

structures. There is an impending need for conducting 

randomized controlled clinical trials to test the efficacy 

of zygomatic implants in comparison with the other 

traditional techniques to treat the atrophic edentulous 

maxilla, although they have high survival rates. Thus, 

the findings reported in the review must be interpreted 

with considerable caution. The use of zygomatic fixtures 

in patients with atrophic maxilla was predictable and 

reliable.[38] However, more studies with longer follow-

up periods involving adequate number of zygomatic 

implants are needed. This will help to obtain a detailed 

information about survival of zygomatic implants in 

long term phases. It is suggested that multicenter, 

randomized controlled clinical trials and longer clinical 

studies should be implemented in this area, before 

recommending routine use of zygomatic implants for 

patients could be given. 
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