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Abstract:  Background: Treatment of the severely resorbed maxilla traditionally has been managed with 
such protocols as sinus elevation, bone and soft-tissue grafting, and osteotomy procedures. The use of 
zygomatic implants has made it possible to circumvent such procedures, allowing immediate loading of 
implants with fixed prostheses. Objective: This study reports the success rate of 452 zygomatic implants 
placed and restored in 249 patients over 5 years in a multi-center setting. Additionally, case examples are 
presented. Methods: The authors conducted a multi-center case series study. Inclusion criteria were ASA 
1 or ASA 2, nonsmoking adults over age 30, fully or partially edentulous, with severely atrophic maxillae. 
These patients had zygomatic implants placed over a 5-year period with a follow-up of 5 years. The survival 
rate of these implants is described. Results: A total of 249 patients, aged 34 to 80, had 452 zygomatic 
implants placed. Survival rate was 95% for quad zygoma; 99.1% for unilateral zygoma with additional 
premaxillary implants; 98.7% for bilateral single zygoma with additional premaxillary implants; and 100% 
for unilateral zygoma as a distal extension in implant-supported fixed prostheses. Overall implant survival 
rate was 97.6%. Conclusion: This study supports reports of zygomatic implants having a high success rate 
while allowing an array of ancillary procedures to be avoided. Clinical Implications: The use of zygomatic 
implants in the atrophic maxilla has shown to be a reliable treatment option for patients selecting to not 
undergo advanced bone-replacing protocols.

B one loss in the maxillary arch coupled with enlarge-
ment of the maxillary sinus cavities can significantly 
increase the complexity of the replacement of natu-
ral teeth with dental implants.1 When appropriate 
volume and quality of the alveolar structures remain 

present after tooth loss, the options for implant-supported pros-
theses are numerous. However, once ridge resorption becomes sig-
nificant and bone volume and quality are compromised, advanced 
bone regeneration options become necessary,2-4 and these options 
may necessitate several bone replacement procedures prior to im-
plant reconstruction.5 

Treating these types of cases with subsequent implant proce-
dures can be challenging, add significant healing times and costs, 

and introduce the potential for complications. The All-on-4® pro-
cedure presented a “graftless” option to treat patients seeking a 
fixed implant-supported prosthesis.6 The success rates in the den-
tal literature have been favorable.7 However, a significant portion 
of patients have severe maxillary atrophy in both the anterior and 
posterior maxillae and/or enlarged sinus cavities that pneumatize 
into the canine region. This circumstance drastically reduces bone 
availability in the premaxillary region, limiting implant placement 
with regard to length, width, and appropriate anterior-posterior 
(A-P) spread to support a fixed implant-supported prosthesis.

Utilizing the zygomatic process for immediate implant place-
ment and stabilization can enable immediate function to be 
achieved.8-10 Zygomatic implants have been introduced into the 
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treatment planning phase of patients with advanced maxillary atro-
phy.9,11,12 Their usage may eliminate the need for advanced grafting 
protocols and allow patients who otherwise would require multiple, 
potentially costly procedures to have a single surgical procedure 
to immediately support a fixed prosthesis.13

This article outlines the challenges associated with treatment of 
severe maxillary atrophy, previous techniques to manage this situ-
ation, and the incorporation of zygomatic implants into the treat-
ment planning phase as an alternative approach to managing the 
complexities of advanced bone loss in the maxilla. Also, the success 
rates of 452 zygomatic implants placed and restored over a 5-year 
period in a multi-center setting are reported.

Maxillary Atrophy
Advanced atrophy of the alveolar ridge is a complex limitation to 
implant rehabilitation in the maxilla. Severe maxillary atrophy may 
be due to any number of reasons. Advanced periodontal destruc-
tion precipitated by extension of inflammation into the periodontal 
tissues, leading to loss of the dentition, is a common one. An asso-
ciation between extended use of dental prostheses, whether com-
plete, fixed partial, removable partial, and/or implant-supported 
dentures, and loss of residual alveolar bone has been suggested; 
however, this correlation is difficult to prove because patients who 
wear these devices do so because of their edentulism, which is the 
primary reason for alveolar atrophy. 

Loss of the alveolar structures resulting in premature tooth loss 
may also explain maxillary bone resorption; for example, in patients 
diagnosed with congenital adrenal hyperplasia, premature exfoliation 
of primary teeth and accelerated eruption of permanent teeth leads 
directly to bone destruction.14 Similarly, in children affected by the 
rare autosomal recessive disorder Papillon-Lefèvre syndrome, ag-
gressive periodontitis and premature loss of dentition that negatively 
influences bone width and height are significant characteristics.15

Excessive alveoloplasty for prosthetic considerations may make 
matters worse by enhancing bone resorption and accelerating maxil-
lary atrophy. Likewise, loss of periodontal tissue due to peri-implanti-
tis of failing implants may be responsible for atrophy of the maxilla.16,17

Conventional Surgical Protocols 
Various surgical procedures and protocols have been suggested 
and implemented to correct severe maxillary atrophy.18-21 Among 
these techniques is the Le Fort I osteotomy, a procedure that oral 
and maxillofacial surgeons use to correct a wide variety of mid-
facial deformities, and which can also be used to address maxil-
lary atrophy.22 This technique involves creating an incision on the 
maxillary buccal mucosa, exposing the maxilla, then performing 
an osteotomy molar to molar wrapping around the tuberosities to 
reposition the maxilla inferiorly and inserting interpositional bone 
grafts, allowing correction of maxillary atrophy.23 

Bone augmentation following lifting of the Schneiderian mem-
brane (sinus lift and sinus grafting protocols) is yet another tech-
nique used to achieve alveolar bone height for implant place-
ment.24-29 Although this surgical procedure may be effective, it has 
restrictions. Yu and Qiu explain that after execution of a lateral 
sinus window exposure and bone augmentation the amount of 
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bone obtained may range from as little as 5% to as much as 59% of 
the desired height, depending on factors such as grafting material 
and, more importantly, the preservation of the lateral wall of the 
sinus.30 Achieving correction of the atrophy of the posterior max-
illa and pneumatization of the sinus anteriorly and crestally could 
involve multiple surgical procedures and prolonged healing times.31

In patients where sinus lift and grafting is not indicated, ad-
vanced ridge augmentation procedures are another potential 
treatment option.32 After their most recent review of the litera-
ture, Sakkas et al described reconstruction of alveolar ridge using 
autogenous bone in the form of a block as the “gold standard.” They 
correlated the predictability of this method to autogenous bone 
having osteogenic, osteoinductive, and osteoconductive proper-
ties.3 Autogenous block grafting in the atrophic maxillary ridge has 
been shown in the literature to result in increased bone volume 
and quality in the normal healing phase of 6 to 8 months; however, 

these block grafts are subject to resorption ranging from 10% to 
60% when the block is obtained from the iliac crest and 0% to 
15% when harvested from the calvarium.4,5,33 Although sometimes 
effective, the harvesting of autogenous grafts has been associated 
with donor site morbidities. Harvests from extraoral sites such as 
the iliac crest can interfere with muscle insertions and disturb gait 
cycle.34 On the other hand, intraoral autogenous grafts have shown 
to sometimes cause prolonged numbness of dentition and sensorial 
disturbances of the mucosa.35 In addition to the aforementioned 
complications, these types of ridge augmentation protocols require 
multiple surgical procedures, necessitating more time, increased 
costs for hospitalization, postoperative pain, potential nerve injury, 
and delayed muscle motility.32

Non-absorbable membranes, such as expanded polytetrafluoro-
ethylene with or without titanium reinforcement, titanium mesh, 
and other products, have been used to attempt to regenerate the 
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table 1

Quad Zygoma Procedures 

table 2

Unilateral Zygoma in Conjunction With Additional Implants in the Premaxilla 

table 3

Bilateral Single Zygomatic Implants With Additional Implants in the Premaxilla

table 4

Unilateral Zygomatic Implants Utilized as Additional Extension/Abutment Tooth for  
Fixed Prosthodontics* 

Gender No. of 
Patients

Partially 
Edentulous

Edentulous Initial 
Treatment

Revision 
Treatment

No. of 
Implants

Failed 
Implants

Success 
Rates

Male 12 4 8 10 2 48 3 93.7%

Female 28 7 21 18 10 112 5 95.5%

Gender No. of 
Patients

Partially 
Edentulous

Edentulous Initial 
Treatment

Revision 
Treatment

No. of 
Implants

Failed 
Implants

Success 
Rates

Male 49 43 6 36 13 49 0 100%

Female 66 59 7 49 17 66 1 98.4%

Gender No. of 
Patients

Partially 
Edentulous

Edentulous Initial 
Treatment

Revision 
Treatment

No. of 
Implants

Failed 
Implants

Success 
Rates

Male 43 36 7 29 14 86 1 98.8%

Female 36 21 15 27 9 72 1 98.6%

*includes double zygoma unilateral

Gender No. of 
Patients

Partially 
Edentulous

Edentulous Initial 
Treatment

Revision 
Treatment

No. of 
Implants

Failed 
Implants

Success 
Rates

Male 6 6 - 1 5 9 0 100%

Female 9 9 - 3 6 10 0 100%
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severely resorbed posterior maxilla and to replace both horizontal 
and vertical ridge volume.2,32,36 The success of these materials is 
associated with the ability to obtain primary closure and provide 
an uninterrupted healing phase, the expertise of the surgeon per-
forming the regenerative procedure, and the patient’s capacity to 
undergo an uneventful healing phase. Additional surgical proce-
dures will be needed for membrane removal, implant placement, 
and possibly ancillary bone grafting.30 Incorporation of the local-
ized delivery of growth factors through stem cells,37,38 platelet-rich 
plasma,39,40 and autologous-platelet-rich fibrin (A-PRF)41-43 to aid 
in the wound healing of the aforementioned protocols are more 
recent additions to original protocols to help prevent complica-
tions associated with the multiple surgical procedures generally 
related to advanced bone regeneration techniques. 

Various complications are associated with vertical and hori-
zontal bone augmentation procedures in the posterior maxilla, 
and their outcomes have been shown to be unpredictable, thus 
precluding them from being widely used for preparation of the 
severely atrophic maxilla for implant placement.31,44,45 In addi-
tion to requiring multiple surgical procedures, such protocols are 
technique-sensitive and their healing period, which is critical, can 
take up to 8 months.43 Multiple surgical procedures can increase 
the likelihood of complications and morbidities and decrease 
predictability of outcomes. Because of recent advancements in 
immediate tooth placement,6,46,47 patients may be less likely to 
accept treatment plans that require lack of functional teeth for 
extended periods. 

Tilted Implants 
In light of the various complications associated with bone replace-
ment procedures, Maló et al and Jensen et al each described the 
placement of implants in the posterior maxilla in a tilted fash-
ion to avoid the variations of sinus pneumatization patterns and 
anatomical structures and eliminate the need for multiple graft-
ing procedures.6,48 The success rates reported for placement of 
tilted implants (ie, All-on-4 procedure) make this a successful 
treatment option for providing an immediate, fully functional 
implant-supported prosthesis. However, variations in patients’ 
bone volume and quality in the critical position of the maxillary 
second premolar/first molar area can make it difficult to achieve 
initial torque values for immediate loading and ideal A-P spread for 
prosthetic success, thus limiting the range of patients that qualify 
for this type of procedure.49 Additionally, implant failure is asso-
ciated with marginal bone loss, which results in further alveolar 
atrophy, and when this failure involves distal tilted implants in 
an implant-supported prosthesis, it renders the prosthesis non-
functional. With the progression of maxillary atrophy there may 
be insufficient bone for an All-on-4 procedure.50

Zygomatic Implants
Brånemark introduced zygomatic implants in 1988 as a treatment 
alternative for patients requiring multiple grafting procedures.51 
Initially, the use of single zygomatic fixtures unilaterally with sev-
eral additional implant fixtures in the premaxillary region to sup-
port an immediate fixed functional prosthesis as a variation of the 

All-on-4 procedure was described.52,53 Their use quickly expanded 
to include the quad zygoma procedure (two zygomatic implants 
placed in each zygomatic arch54,55), a single zygomatic implant 
used as a distal abutment in a partially edentulous maxilla, and 
various combinations of fixed partial and full-arch immediate-
loading situations.53 

Bedrossian and Sullivan et al presented a fixed-prosthetic implant 
restoration of the edentulous maxilla, a systematic pretreatment 
evaluation method in which the use of zygomatic implants was 
expanded.56 In addition, Bedrossian and Stumpel described a clas-

sification technique in the 
treatment planning phase to 
incorporate zygomatic im-
plants.8 Aparicio described a 
classification system for zy-
gomatic implant placement 
based on the anatomy of the 
zygomatic arch.57 Additional 
authors have described the 
use of these implants in var-
ious clinical situations for 
treatment of the atrophic 
posterior maxilla.54,55,58-63 
Petrungaro et al recently 
described their use for sin-
gle-tooth replacement in a 
maxillary first molar region.9 
Various researchers have re-
ported the success rate of zy-
gomatic implants to be 98% 
over a 15-year period.10,11,62 
The American College of 
Prosthodontists position 
statement in 2016 said, “the 
use of the zygomatic implant 
in various clinical scenarios 

with multiple configurations enables the dental team to restore qual-
ity of life and gives patients an expedited and predictable option.”64

The purpose of this study is to report the success rates of 452 
zygomatic implants placed and restored in 249 patients over a 
period of 5 years in a multi-center setting. The study observed the 
following types of cases: quad zygoma; unilateral zygoma in con-
junction with additional implants in the area of the premaxilla; 
bilateral single zygomatic implants in addition to implants in the 
premaxilla; and unilateral zygomatic implant placement used as 
a distal extension in an implant-supported fixed prosthetic recon-
struction. All zygomatic implants in this study were functionally 
loaded immediately after placement. Additionally, clinical case 
examples are described and illustrated.

Methods
The authors conducted a multi-center, retrospective study of a 
case series of patients who ranged in age from 34 to 80 and were 
residents of Manizales and Medellin, Colombia, and the Chicago, 
Illinois, metropolitan area, United States. These patients had 

Various complications 
are associated 
with vertical and 
horizontal bone 
augmentation 
procedures in the 
posterior maxilla, 
and their outcomes 
have been shown to 
be unpredictable, 
thus precluding them 
from being widely 
used for preparation 
of the severely 
atrophic maxilla for 
implant placement.
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zygomatic implants placed over a 5-year period, between 2008 
and 2013, and data collection began after all the implants were 
placed. The follow-up period was 5 years. The data was collected 
from the private practices of three of the authors (Drs. Gonzalez 
[Manizales, Colombia], Villegas [Medellin, Colombia], and 
Petrungaro [Chicago area]). 

The dependent variable of the study was to describe the survival 
rate of the implants placed. Independent variables were gender, 
age, type of edentulism (full versus partial), initial versus revision 
treatment, type of treatment (quad zygoma; unilateral zygoma; 
bilateral single zygoma; and unilateral zygomatic implants used 
as additional extension/abutment tooth for fixed prosthodontics, 
which includes double zygoma unilateral), and number of implants 
placed. The study used descriptive statistical methods. 

Inclusion criteria were adults of both genders, at least 30 years 
old, fully or partially edentulous with severe maxillary atrophy, non-
smokers, American Society of Anesthesiologists (ASA) classification 
1 or 2, who were candidates for placement of zygomatic implants 
either as initial or revision treatment. Exclusion criteria were smok-
ers, patients with complex medical history, and ASA classification 3 
and above. This study was self-funded by the authors. 

Results
The study included 249 patients (139 women, 110 men) between the 
ages of 34 and 80, who were residents of Manizales and Medellin 
(Colombia), and the Chicago, Illinois, metropolitan area (United 
States). These patients had 452 zygomatic implants placed over 5 
years between 2008 and 2013. Data collection began after all 452 
implants were placed. The follow-up was 5 years.

Patients in the study received one of the following treatment 
types: quad zygoma; unilateral zygoma in conjunction with addition-
al implants in the area of the premaxilla; bilateral single zygomatic 
implants in addition to implants in the premaxilla; or unilateral zy-
goma placement used as a distal extension in an implant-supported 
fixed prosthetic reconstruction. Table 1 through Table 4 outline 
each case type and the various parameters observed in the study. 

As shown in Table 1, 40 patients, 12 male and 28 female, received 
quad zygoma implants, totaling 160 individual implants. In this 
group, eight implants failed, ie, 5% of implants placed. Of the quad 
zygomatic implants placed, 95% survived, with a higher survival 
rate in female patients, at 95.5%. 

As can be seen in Table 2, 115 patients, 49 male and 66 fe-
male, underwent unilateral zygomatic implant placement in 
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Fig 5. 

Fig 7. 

Fig 2. Fig 3. 

Fig 8. 

Fig 4. 

Fig 1. 

Fig 6. 

Fig 1. Pretreatment clinical view, case 1. 
Fig 2. Pretreatment CBCT scan. Fig 3. 
Reflected maxillae. Fig 4. Quad zygomatic 
implant placement. Fig 5. Immediate post-
operative CBCT scan, facial view. Fig 6. 
Case-complete definitive restoration, occlu-
sal view. Fig 7. Case-complete CBCT scan, 
facial view. Fig 8. Case-complete patient 
facial view. 
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conjunction with additional implants in the premaxilla. In this 
group, 115 total implants were placed, one in each patient, and 
114 of these implants survived, for a survival rate of 99.1%. The 
male group showed a 100% survival rate of the unilateral zygo-
matic implants placed. 

In the third group (Table 3), 79 patients, 43 male and 36 female, 
had bilateral single zygomatic implants placed with additional im-
plants in the premaxilla. A total of 158 implants were placed in this 
group, of which 156 survived, at a rate of 98.7%. Both female and 
male patients in this group showed similar success rates, at 98.8%. 

Finally, as shown in Table 4, 15 patients, 6 male and 9 female, un-
derwent unilateral zygomatic implant placement in which these im-
plants were utilized as an additional extension/abutment tooth for 
fixed prosthodontics, including double zygomatic unilateral implants. 
In this group, all 15 implants placed survived, for a 100% survival rate. 

Following the 452 zygomatic implants placed in the 249 patients 
in the study, 11 implants failed, for an overall survival rate of 97.6%. 
No patients had any signs or symptoms of a maxillary sinus infection.

Case Reports
The following case reports, which are examples from the case series, 
demonstrate the use of zygomatic implants in: a quad zygoma procedure 
(case 1), a case involving a failing maxillary implant-supported 
prosthesis treated by bilateral single zygomatic implants in addition 
to implants in the premaxilla (case 2), and a patient undergoing an 
All-on-4 procedure with an oro-antral complication and insufficient 
A-P spread treated by bilateral single zygomatic implants in addition 
to implants in the premaxilla (case 3). (Editor’s note: Case 3 may be 
viewed online at compendiumlive.com/go/ccedxxxx.)

Case 1
A 72-year-old nonsmoking female patient presented for implant 
reconstruction of her totally edentulous maxilla (Figure 1). The 
patient could no longer tolerate her maxillary full denture and 
did not want to undergo extensive grafting procedures. Three-
dimensional CBCT scanning demonstrated severe atrophy of 
ridge height and width in the premaxillary region, with advanced 
pneumatization of the sinus bilaterally (Figure 2). The patient also 
did not want treatment of her lower natural dentition supporting 
a removable partial denture. 

After medical clearance and a thorough dental evaluation, the patient 
was scheduled for a quad zygomatic surgical and provisionalization 
procedure. She underwent outpatient general anesthesia with 
nasal intubation, and local anesthesia was administered intraorally 
throughout the maxillary arch and extraorally in the area of the 
zygomatic-facial nerve. After mid-crestal incision from the right to 
left tuberosity regions, vertical incisions were made in the area of 
the inferior portion of the zygomatic arch superiorly. Full-thickness 
mucoperiosteal reflection of the nasal floor, infraorbital foramen, 
infraorbital rim, and zygomatic arch was then completed (Figure 
3). A significant knife ridge was present in the premaxillary region, 
continuing posteriorly (Figure 3). 

An oval access opening was created at the superior aspect of the 
lateral wall of the maxilla, just inferior to the zygomatic bone, the 
buccal wall was fractured in a trap-door manner, and the sinus 

membrane was reflected superiorly and medially. This allowed for 
direct visualization of the most inferior portion of the zygomatic 
arch. Figure 4 shows the access opening into the sinus with two 
zygomatic implants placed in the arch. 

After prosthodontic consultation and surgical guide insertion, 
initial site preparation into the zygomatic arch was initiated bilat-
erally. Four zygomatic implants (NobelZygoma 45°, Nobel Biocare, 
nobelbiocare.com), two 4 mm x 40 mm (posterior implants), one 
4 mm x 50 mm, and one 4 mm x 52.5 mm, were inserted into the 
zygomatic bone bilaterally, achieving insertion torque values of at 
least 45 Ncm on each implant (Figure 4). Three 17-degree, 3 mm 
long multi-abutments and one straight, 3 mm long multi-abutment 
were seated and torqued initially to 10 Ncm (Figure 4). 

Closure of the maxilla was completed with a bone-hole suture 
technique to stabilize buccal and palatal flaps with 4-0 monocryl su-
ture (Ethicon, ethicon.com), followed by a continuous sling suturing 
technique for the rest of the wound closure. Conversion of the imme-
diate temporary denture was then completed, and it was retrofitted 
to the multi-abutments placed. The immediate postoperative CBCT 
scan facial view is shown in Figure 5. Appropriate A-P spread was 
obtained with the successful placement of the zygomatic implants. 

The patient was given instructions to manage the postoperative 
healing phase. After an uneventful 5-month healing and matura-
tion phase, the restorative clinician initiated impression techniques 
to fabricate the final All-on-4 zygomatic acrylic prosthesis with a 
titanium bar support. Figure 6 shows the occlusal surface of the 
definitive prosthesis with the correct placement of the zygomatic 
implants 6.5 months post-placement, which resulted in minimal 
thickness of the palatal aspect of the final implant-supported den-
ture. Figure 7 shows the case-complete CBCT scan facial view with 
the titanium bar evident, 6.5 months post-placement. The patient 
was quite pleased with her new smile (Figure 8). 

Case 2
The patient was a healthy, nonsmoking 68-year-old woman who 
presented with failing implants in her maxillary arch that had been 
placed 3 years earlier (Figure 9). She was initially dentate and 
underwent an All-on-4 procedure in both arches simultaneously. 
The poor quality and low quantity of her remaining maxillary 
alveolar structures, along with the vertical placement of the posterior 
implants, contributed to the failure of the existing maxillary implants 
and definitive prosthesis. 

Pretreatment planning with planning software (NobelClinician, 
Nobel Biocare) was accomplished prior to zygomatic surgical 
protocols (Figure 10). Figure 11 demonstrates the sagittal view of 
the presurgical treatment planning processes and the volume of the 
patient’s right zygomatic arch, along with the planned positioning 
of the 45 mm zygomatic implant spatially to deliver the coronal 
aspect of the implant in the correct position of the arch to minimize 
prosthetic thickness of the interim definitive prosthesis. The 
patient was scheduled for maxillary revision surgery and placement 
of single zygomatic implants bilaterally, with evaluation of the 
remaining implants for either continued use or removal. 

After outpatient administration of general anesthesia and deliv
ery of local anesthetic, the maxillary prosthesis was removed along 

PROOF—NOT FOR PUBLICATION



238 Volume 41, Number 4compendium      April 2020    

with the posterior right implant. After full-thickness mucoperiosteal 
flap elevation, the abutments were removed from the remaining 
implants and a torque wrench was inserted into the implant bodies. 
All three remaining implants failed the negative torque test at less 
than 20 Ncm and thus were removed (Figure 12). Use of the previous 
definitive restoration as a surgical guide assisted in planning the 
trajectory of placement of the zygomatic implants. After a mid-
crestal incision was created from the right to left tuberosity regions, 
vertical incisions were made in the area of the inferior portion of 
the zygomatic arch superiorly. Full-thickness mucoperiosteal 
reflection of the nasal floor, infraorbital foramen, infraorbital rim, 
and zygomatic arch was then completed, providing access to the 
zygomatic arch bilaterally. Two zygomatic implants were placed, a 
4 mm x 45 mm implant in the right zygoma and a 4 mm x 40 mm 
implant in the left zygoma (Figure 13). Additionally, two 4.3 mm x 
11.5 mm implants (NobelActive, Nobel Biocare) were placed in the 
premaxillary region following the “M” technique.65 The placement 
of the implants and multi-abutments is demonstrated in Figure 13. 

Closure was then obtained through combined use of bone-
hole suturing and continuous sling suturing techniques using 
4-0 monocryl sutures (Ethicon) (Figure 14). After an uneventful 

healing phase (typically 12 to 14 weeks), the definitive All-on-4 
zygomatic prosthesis was constructed. Figure 15 shows a 3-year 
postoperative CBCT scan, facial view, of the revisional case 
management; the patient’s 3-year postoperative full facial view 
is shown in Figure 16.

Discussion
This study demonstrates that zygomatic implants can be used to 
successfully treat an edentulous patient with atrophic maxillae. 
The concept was initially developed for the utilization of four zygo-
matic implants (quad zygoma) for a full-arch restoration. Different 
variations have since been utilized, with varying combinations and 
configurations of zygomatic implants being used in combination 
with conventional implants. The goal of these treatments is to ob-
tain a fully functional restored maxilla with an implant-supported 
dentition. A study by Bedrossian found a high survival rate for zy-
gomatic implants,66 which was consistent with the findings of the 
present study (overall success rate of 97.6%).

Rehabilitation of the severely atrophic maxilla traditionally has 
been challenging, and multiple procedures/techniques have been 
developed over the years to regenerate the maxillary alveolar ridge 
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Fig 13. 

Fig 10. Fig 11. 

Fig 16. 

Fig 12. 

Fig 9. 

Fig 14. 

Fig 9. Pretreatment clinical view, case 2. Fig 10. 
Pretreatment planning with software for cor-
rect size and placement of zygomatic implants. 
Fig 11. Software planning for zygomatic implant 
placement trajectory. Fig 12. Reflected maxillae 
prior to zygomatic implant placement. Fig 13. 
Zygomatic implants and additional implants 
placed in premaxillary region. Fig 14. Closure. 
Fig 15. Three-year post-treatment CBCT scan, 
facial view. Fig 16. Case-complete, 3-year, 
patient facial view.

Fig 15. 
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to prepare it for implant placement. Although such procedures 
may be predictable, they sometimes can be cumbersome, leading 
to increased costs and time of treatment planning2,4,5,18,23 and 
thus potentially making them unacceptable for some patients. 
Treatment of the atrophic maxilla with zygomatic implants has 
been widely reported in the literature and has shown to have high 
success rates9-12 while avoiding an array of ancillary procedures, as 
the results of this study show.

A limitation of this study is that only patients who were seen 
in the private practices of the authors were included, and due to 
their level of expertise these practitioners have a very specific 
referral/patient base. Another limitation is that this was a retro-
spective study. 

Conclusion
The use of zygomatic implants to aid in the support of immediate 
tooth replacement procedures in the atrophic posterior maxilla has 
been shown to be a reliable option for patients choosing not to un-
dergo advanced bone-replacing protocols. Because the zygomatic 
arch provides a cortical bone volume and quality similar to that of 
the anterior mandible, its utilization to accept an implant fixture 
can provide a suitable initial torque implant index at fixture place-
ment to support an immediate fixed, loaded prosthesis. Additional 
clinical trials are recommended to initiate the incorporation of zy-
gomatic implants into initial treatment plants for patients requiring 
full or partial rehabilitation of their atrophic posterior maxilla as 
an alternative to advanced grafting procedures.
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