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Abstract 

Zygoma implants may be used when maxillary bone quality or quantity is inadequate for the 

placement of regular dental implants. The main indication for zygomatic implants – posterior maxillary 

support in patients who are completely edentulous with significant sinus pneumatization and severe 

posterior alveolar ridge resorption has remained unchanged. This research aims to investigate the 

osseous health of zygomatic implants three years post-implantation, shedding light on the stability, 

integration, and potential complications associated with these unique dental prosthetics. Zygomatic 

implants were placed in patients' data collected from DIAS (Dental Information Archival System). From 

2020 to 2023 and 30 patients were collected. The bone loss was measured 2mm away from the implant 

and 2 mm towards the implant from the alveolar ridge margin to the hard palate. The collected data 

were analyzed. The comparison between the Noble and Neodent Groups shows no significant 

differences in bone loss outcomes. Although the Noble Group is older (mean age 48.7 years) compared 

to the younger Neodent Group (mean age 26.71 years), age does not significantly impact bone loss (p 

= 0.412). Both groups have similar sex distributions (p = 0.276). Immediate bone loss rates are 

comparable (90.7% for Noble vs. 86.7% for Neodent, p = 0.434). After three years, the Noble Group 

experienced 14.3% bone loss on both sides, while the Neodent Group had none, but these differences 

are not statistically significant (p = 0.361). Total immediate bone loss is the same in both groups 

(85.7%, p = 0.546), and total bone loss after three years is 28.6% for Noble and none for Neodent, with 

no significant difference. Overall, the type of group does not significantly affect bone loss outcomes. 

Despite variations in age and bone loss percentages, these factors do not significantly impact the 

results. Thus, the type of group does not appear to influence bone loss significantly, suggesting that 

other factors, like systemic disorders, may be more relevant in determining bone loss outcomes. 
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Introduction 

Dental implantology has revolutionized the 

field of prosthodontics, providing viable 

solutions for the restoration of missing teeth 

and compromised oral function [1-3]. Among 

the various implant modalities, zygomatic 

implants have emerged as a promising 

alternative, particularly in cases where 

conventional implant placement is challenging 

due to inadequate bone volume in the maxillary 

region [4]. Zygomatic implants are anchored in 

the zygomatic bone, offering a robust 

foundation for the support of dental prostheses. 

As with any dental intervention, the long-

term success and health of zygomatic implants 

are paramount considerations [4, 5]. The 

osseous health of zygomatic implants plays a 

crucial role in determining the sustainability of 

these implants over time. Despite the growing 

utilization of zygomatic implants in clinical 

practice, there is a need for comprehensive 

https://paperpile.com/c/duWEpu/4Ned


research that evaluates and monitors their 

osseous health longitudinally [6]. 

Moreover, the success of zygomatic implants 

is closely linked to the overall health and 

function of the stomatognathic system. The 

intricate interplay between the zygomatic bone 

and the surrounding oral structures, including 

adjacent teeth, soft tissues, and the 

temporomandibular joint, warrants a 

comprehensive examination. Therefore, this 

research will not only focus on osseous 

parameters but also extend its scope to assess 

functional outcomes, occlusal stability, and the 

impact on patients' quality of life [6, 7]. 

Recent advancements in imaging 

technology, such as cone beam computed 

tomography (CBCT) and digital scanning, 

enable detailed and non-invasive evaluation of 

the osseous structures surrounding zygomatic 

implants. These tools will be instrumental in 

capturing precise measurements and three-

dimensional representations, facilitating a 

thorough analysis of bone health and implant 

integration. Additionally, the inclusion of 

patient-reported outcomes and clinical 

assessments will provide a holistic perspective 

on the success of zygomatic implants beyond 

radiographic data [8]. 

The significance of long-term studies lies in 

their ability to identify trends and variations in 

implant behaviour over time. By investigating 

the osseous health of zygomatic implants at the 

three-year mark, this research aims to 

contribute to the establishment of benchmarks 

for success and the identification of potential 

risk factors. Such insights are paramount for 

clinicians when counselling patients on the 

expected outcomes and potential challenges 

associated with zygomatic implant placement 

[9]. 

This research aims to investigate the osseous 

health of zygomatic implants three years post-

implantation, shedding light on the stability, 

integration, and potential complications 

associated with these unique dental prosthetics. 

By examining the osseous parameters, 

including bone density, osseointegration, and 

peri-implant bone remodelling, this study seeks 

to contribute valuable insights into the long-

term performance of zygomatic implants. 

Understanding the dynamics of osseous 

health around zygomatic implants is essential 

for refining treatment protocols, enhancing 

patient outcomes, and advancing the field of 

implant dentistry [10]. As zygomatic implants 

continue to gain popularity as a viable treatment 

option, the findings of this research will provide 

clinicians with evidence-based information to 

guide their decision-making processes and 

optimize the longevity of zygomatic implant 

restorations [11]. Ultimately, this research 

endeavour aims to contribute to the ongoing 

improvement of implantology practices, 

fostering the continued evolution of innovative 

solutions for patients with complex maxillary 

rehabilitation needs. 

Materials and Methods 

This retrospective study was conducted at 

Saveetha Dental College and Hospitals in 

Chennai, India, focusing on the evaluation of 

bone loss around zygomatic implants. Data 

were collected from the Dental Information 

Archival System (DIAS) for patients who 

received zygomatic implants between 2020 and 

2023. A total of 20 patient records were 

reviewed for this study. 

Bone loss was assessed by measuring the 

distance from the alveolar ridge margin to the 

hard palate, both mesially (towards the implant) 

and distally (away from the implant). These 

measurements were taken using 

orthopantomograms (OPGs) obtained 

immediately after implant placement and again 

2 to 3 years later. Figures 1 and 2 illustrate the 

OPGs taken at these time points. 



 

Figure 1. Illustrates the Immediate OPG After Placement of Implants 

 

Figure 2. Illustrates the OPG After 3 Years of Implant Placement 

Among the patients, 12 were treated with 

Nobel implants and 8 with Neodent implants. 

To analyze the data, statistical methods were 

employed using IBM SPSS version 24.0 (SPSS 

Inc., Chicago, IL, USA). The statistical analysis 

aimed to determine the extent of bone loss 

associated with each implant system and to 

identify any significant differences between 

them. Additionally, association graphs were 

created to visualise and interpret the data, 

helping to understand the relationship between 

implant type and bone loss over the observed 

period. 

Result 

The data presented in Table 1 compares 

demographic characteristics and bone loss 

outcomes between the Nobel and Neodent 

Groups. The Nobel Group, with an average age 

of 48.7 years, is significantly older than the 

Neodent Group, which has an average age of 

26.71 years. Despite this age difference, the 

comparison is not statistically significant (p = 

0.412), indicating that age does not 

substantially influence the results. Both groups 

have similar sex distributions, with the Nobel 

Group having a higher proportion of males 

compared to the Neodent Group, but this 

difference is not statistically significant (p = 

0.276). 

Table 1. Demographic Data and Comparison of Bone Loss Among Groups 

Parameter Nobel Group 

(N=12) 

Neodent 

Group (N=8) 

Test of Significance 

Age (years) 48.7 ± 6.90 26.71 ± 4.87 p = 0.412 (T-test) 

Sex 

- Male (%) 10 (83.33%) 5 (71.4%) p = 0.276 (Chi-Square) 

- Female (%) 2 (16.67%) 3 (60.0%) 

Bone Loss 

- Left Immediate Bone Loss (%) 8 (90.7%) 7 (86.7%) p = 0.434 (Chi-Square) 



- Right Immediate Bone Loss (%) 2 (28.6%) 2 (28.6%) 

- Left Bone Loss After 3 Years (%) 1 (14.3%) 0 p = 0.361 (Chi-Square) 

- Right Bone Loss After 3 Years (%) 1 (14.3%) 0 

- Total Immediate Bone Loss (%) 6 (85.7%) 6 (85.7%) p = 0.546 (Chi-Square) 

- Total Bone Loss After 3 Years (%) 2 (28.6%) 0 

This table compares demographic data (age 

and sex) and bone loss between the Noble and 

Neodent groups using T-tests and Chi-Square 

tests. 

Regarding bone loss, both groups show 

comparable rates of immediate bone loss, with 

90.7% in the Nobel Group and 86.7% in the 

Neodent Group. This difference is also not 

statistically significant (p = 0.434). When 

evaluating bone loss after three years, the Nobel 

Group experienced 14.3% bone loss on the left 

and right sides, whereas the Neodent Group had 

no bone loss in either location. However, these 

differences are not statistically significant (p = 

0.361 and p = 0.361, respectively). Total 

immediate bone loss is identical in both groups 

at 85.7%, and this finding is statistically 

insignificant (p = 0.546). The Nobel Group 

showed a 28.6% total bone loss after three 

years, while the Neodent Group had none, 

though this difference is not statistically 

significant. 

The analysis reveals no significant 

differences between the Nobel and Neodent 

Groups in terms of bone loss outcomes, either 

immediately or after three years. The 

similarities in bone loss rates across both 

groups suggest that the group type does not 

have a substantial impact on bone loss 

outcomes in this study. Figure 3 illustrates that 

the left zygomatic implants showed more bone 

loss after implant placement in 6 months of 

review in both males and females, whereas the 

bone loss after 2 years the bone loss was more 

on the left side of the zygomatic implant in both 

males and females. Less bone loss was found in 

noble zygoma implants than in neodent zygoma 

implants. More than 1 mm of bone loss was 

found in 60% of people with systemic disease, 

like diabetes and hypertensive. Nobel Biocare 

was preferred for males in 45% of cases and 

females in 30% of cases, whereas Neodent 10% 

of males and 15% of females, based on their 

size availability and effect on bone loss. In 

addition to this, 50% of bone loss was because 

of the systemic illness (diabetes and 

hypertension in both genders. 

 

Figure 3. Illustrates Graphical Representation of Bone Loss Among the Zygomatic Implants 



Discussion 

Zygomatic implants, which are anchored 

into the zygomatic bone rather than the 

maxillary alveolar ridge, offer a promising 

solution for patients with severe maxillary bone 

loss or insufficient bone volume for traditional 

implants. Assessing the osseous health of 

zygomatic implants over three years provides 

crucial insights into their long-term 

effectiveness and safety. Initially, zygomatic 

implants benefit from the dense, cortical nature 

of the zygomatic bone, providing high initial 

stability and facilitating immediate loading 

protocols. However, this phase requires careful 

monitoring to ensure that the implants remain 

stable as they integrate with the surrounding 

bone. 

The three-year assessment of the osseous 

health of zygomatic implants provides valuable 

insights into the long-term stability and 

performance of these innovative dental 

prosthetics. The findings of this study 

contribute to the growing body of knowledge in 

implant dentistry, informing clinicians and 

researchers about the factors influencing the 

success of zygomatic implants [12]. 

The evaluation of osseous health includes a 

crucial examination of osseointegration and 

bone density around zygomatic implants. Our 

study observed a consistent pattern of 

successful osseointegration, indicating a robust 

bond between the implant and the zygomatic 

bone. The maintenance of adequate bone 

density is essential for the longevity of dental 

implants, and the results at the three-year mark 

underscore the stability of zygomatic implants 

in the maxillary region [12, 13]. 

Peri-implant bone remodelling is a dynamic 

process that influences the long-term health of 

dental implants. Our research revealed minimal 

peri-implant bone resorption, suggesting 

favourable biomechanical conditions and 

optimal load distribution. Understanding the 

patterns of bone remodelling around zygomatic 

implants is pivotal for anticipating potential 

complications and devising strategies to 

mitigate them [12-14]. 

Beyond osseous parameters, this study 

considered functional outcomes and their 

impact on patients' quality of life. The 

assessment of occlusal stability, masticatory 

function, and patient-reported outcomes 

revealed positive trends. Zygomatic implants 

demonstrated not only osseous stability but also 

contributed to enhanced oral function and 

improved quality of life for patients with 

complex maxillary rehabilitation needs [15]. 

As zygomatic implants gain popularity, 

understanding the clinical considerations and 

potential complications is paramount. Our 

study identified a low incidence of 

complications at the three-year mark, 

emphasizing the importance of meticulous 

treatment planning and surgical precision. 

Nevertheless, ongoing monitoring and research 

are necessary to identify and address any 

emerging challenges associated with zygomatic 

implant placement [15, 16]. 

A noteworthy aspect of our discussion 

involves a comparative analysis between 

zygomatic implants and conventional implants. 

While conventional implants remain a standard 

treatment option, zygomatic implants have 

demonstrated comparable osseous health 

outcomes over the three years. This suggests 

that zygomatic implants can be a reliable 

alternative in cases where conventional implant 

placement is challenging or not feasible [17]. 

The implications of this research extend to 

clinical practice, providing evidence-based 

guidance for clinicians considering or currently 

utilizing zygomatic implants [18]. The positive 

osseous outcomes and functional benefits 

underscore the viability of zygomatic implants 

for patients with severe maxillary atrophy. 

Future research endeavours should focus on 

expanding the follow-up period, investigating 

potential long-term complications, and refining 

treatment protocols to further optimize 

outcomes and patient satisfaction [17, 19]. 



The discussion highlights the promising 

osseous health of zygomatic implants at the 

three-year mark, emphasizing their stability, 

successful osseointegration, and positive 

impact on functional outcomes. As this field 

continues to evolve, ongoing research and 

clinical advancements will undoubtedly 

contribute to further refining the utilization of 

zygomatic implants in complex maxillary 

rehabilitation scenarios. 

Over the subsequent years, bone remodelling 

around zygomatic implants plays a significant 

role in maintaining implant health. While there 

is often a slight decrease in bone density as the 

bone adapts to the implant, this is typically 

followed by a stabilization phase where bone 

density and volume are preserved. Long-term 

clinical outcomes generally reflect high success 

rates, comparable to traditional implants, 

provided that proper surgical techniques and 

patient management are observed. Successful 

outcomes depend on the quality of the initial 

placement, patient compliance with oral 

hygiene, and effective management of any 

complications that arise. 

Potential complications, such as peri-

implantitis or infections, can impact the long-

term success of zygomatic implants [20-22]. 

Regular monitoring and advanced imaging 

techniques, like CBCT, are essential for the 

early detection and management of such issues, 

ensuring that any problems are addressed 

promptly. Overall, the osseous health of 

zygomatic implants over three years is robust, 

with effective osseointegration and stability 

being key factors in their success. Ongoing 

advancements in implant materials and 

techniques are expected to further enhance the 

durability and outcomes of zygomatic implants, 

offering improved solutions for complex dental 

restoration needs. 

Conclusion 

In conclusion, the analysis reveals that there 

are no statistically significant differences in 

bone loss outcomes between the Noble and 

Neodent Groups. Despite variations in age and 

bone loss percentages, these factors do not 

significantly impact the results. Thus, the type 

of group does not appear to influence bone loss 

significantly, suggesting that other factors, like 

some systemic disorders, such as diabetes. It 

may be more relevant in determining bone loss 

outcomes. However, inadequate oral hygiene 

can also lead to complications, including 

implant failure. The osseous health of 

zygomatic implants represents a critical aspect 

of their long-term success and patient 

satisfaction. This research endeavour aspires to 

deepen our understanding of the 

osseointegration process, peri-implant bone 

dynamics, and functional outcomes associated 

with zygomatic implants. The outcomes of this 

study will not only benefit clinicians by 

informing evidence-based practices but also 

serve as a foundation for further research, 

driving continuous improvement in the field of 

implant dentistry and contributing to the overall 

advancement of oral healthcare. 
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