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Abstract
Aims: To evaluate treatment success at dental implants placement in the tuber regions and zygomatic bone of the 

maxilla in patients who had edentulous atrophic maxilla.

Patients and Methods: The present retrospective study aimed at investigating the 5-year clinical treatments 
outcomes a 28 patients with implants placement in the tuber regions and zygomatic bone of the maxilla. 

Results: No intra-operative or immediate post-operative complications were noted.After 5-6 months implants 
healing time evaluation of CT scan revealed no radiolucency around the implants. Implants placed in the tuber and 
zygoma areas of the maxilla demonstrated to integrate normally, implants show survival rates (97%) after 5 years.

Conclusions: With proper case selection, correct indication and knowledge of the surgical technique, the dental 
implants placement in the tuber regions and zygomatic bone of the maxilla offers advantages in the rehabilitation of 
severely resorbed maxilla.
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Introduction
Dental implants are now commonly used for replacing 

missing teeth in various clinical situations.Infections, 
trauma during dental extraction, remodeling of alveolar 
bone after tooth extraction create localized defects on the 
bone, affecting its height and width, and consequently, 
influence the dental implant placement. Teeth and the 
masticatory loads they apply stimulate the alveolar bone 
and limit its resorption. Immediately after the avulsion 

of a tooth, significant bonemodeling typically occurs.
Bone resorption often making it impossible to place 
conventional dental implants in the posterior maxilla [1-4]. 
To date, there is no conclusive evidence in the literature on 
the superiority of one technique over the others in terms 
of prosthetic or implant success. The decision for either 
of the options, therefore, depends upon patient factors, 
and ultimately, the expertise and skill of the clinician.The 
treatment options for implant rehabilitation of atrophic 
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maxilla can be broadly classified into two categories:

1.	 Augmentation of the bony defect.

2.	 Modified implant designs for specific conditions.

Many different surgical procedures have been 
developed to increase local bone volume in deficient 
anatomical regions, including total/segmental bone onlays 
and grafting of the maxillary sinus with autogenous bone 
and/or bone substitute [5-8].

Any of these procedures requires considerable surgical 
expertise and has its own advantages, limits, surgical risks 
and complications involving biological and financial costs 

[9-12].

Sinus graft procedures whether autogenous or 
allogenous, carries with it a risk of complications that 
include the harvesting procedure itself (for autogenous 
grafts) and the possibility of graft infection, poor flap 
closure, dehiscence and resorption of the graft [13,14].

Many patients seeking treatment with osseointegrated 
implants meet the situation of severe resorption of alveolar 
bone and often they do not want pass thru a reconstructive 
surgery (increases morbidity, hospitalization, increases 
the treatment time, costs, surgical risks and other). Modern 
tendencies of dental implantation are aimed at minimizing 
surgical trauma and reducing the time for rehabilitation 
of patients. In this connection, new implant technologies 
without bone grafting are becoming widespread, which 
allow to reduce the volume and quantity of surgical 
interventions and shorten the time of treatment.

As well different alternative methods have been 
proposed, such as implants placed in specific anatomical 
areas like the pterygoid region, the tuber or the zygoma. 
Dental implants placement in the tuber regionand 
zygomabone of the maxilla is one way to overcome the 
problem of insufficient bone volume for routine implant 
surgery in the posterior maxilla due to severe resorption 
of jawbone and an extensive enlargement of the maxillary 
sinus. Compared with major bone grafting, it is still a less 
invasive technique and can be used in cases where bone 
grafts cannot be harvested for some reason [15-23].

The aim of this study was to evaluate treatment 
success at dental implants placement in the tuber regions 
and zygomatic bone of the maxilla in patients who had 
edentulous atrophic maxilla.

Patients and Methods 
The present study aimed at investigating the 5-year 

clinical treatments outcomesa 28 patients (15 males 
and 13 females, the age was 46 to 68 years, from 2014 
to 2018), who had edentulous atrophic maxilla. Before 
the implantation, the patient was examined and a 
comprehensive examination and treatment plan was 
drawn up. Clinical, laboratory, radiological methods 
were used in the examination of patients. Preoperative 
radiographs including cone beam were obtained for initial 
screening and evaluation. The treatment plan includes 
detailed analysis of space for restoration, bone quantity 
and density, radiographic techniques, selection of number, 
diameter, and length of the implants, and occlusion. 

Implants were inserted using CT images and measures 
from the planning software. Software made correct 
implants’ positions in accordance with anatomical 
structures. The surgical procedure included full thickness 
flap protocol. After anesthesia was administered, a crestal 
incision was made on the edentulous ridge and the full 
thickness flap was elevated and bone was exposed. Implant 
bed was prepared (sequential increase in diameter).The 
implant was inserted by wrench to the level of the margin 
of the implant bed in the ridge. The healing screw was 
installed to the implant. The flap wasreplaced back in place 
and fixed in position with a 4-0 Vicryl suture. The sutures 
were then removed after 1weeks.A total of 64 implants 
had been surgically placed in the tuber regions,56long 
implants placement in the zygomatic bone of the maxilla 
and 108 implants in adjacent areas to support fixed dental 
bridges. After the surgery the patients were performed a 
control CT scan  to make sure the position of the implant in 
the bone corresponds the planned positions. The implants 
was inserted at the correct position,inclination, and depth 
as planned in the 3D software.

Postoperative therapy included antibacterial, anti-
inflammatory drugs. 

Implants planning and placement in accordance with 
the prosthetic treatment plan, may bring significant 
benefits to prosthetic rehabilitation procedures. 
Prosthodontic treatment was performed 5-6 months after 
implants healing time, 24 patients had received implant-
fixed prostheses and 4patients had received implant-
supported overdentures.

https://www.sciencedirect.com/topics/medicine-and-dentistry/prosthodontics
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Patients had received implant-bridge and hybrid 
denture that provided ideal facial balance and occlusion. 
The prosthetic indication was made according to each 
patient clinical condition in order to achieve the highest 
function and esthetic.

Assessment of masticatory function was made both 
subjectively and objectively. Masticatory performance 
was objectively evaluated by chewing of a piece of color-
changeable chewing gum (Xylitol, Lotte, Tokyo, Japan) 
for 60 strokes.  This method is easy, simple, and quick, 
with no need for bulky equipment, and it has advantages 
in stimulating a natural and stable act of chewing while 
still allowing complete recovery of the test item. Color-
changeable chewing gum has been applied in various 
fields. This gum base contains red, yellow, and blue dyes, 
citric acid and xylitol. With the progression of chewing, 
the color of the chewing gum turns from yellowish-green 
to red [24]. Positive value indicating redness, and negative 
value indicating greenness.

The outcomes of the study collected both directly at the 
time of surgery ( intraoperative complications, stability 
of the implant), and at the annual checkups (implant 
survival). Postoperative clinical and radiographic controls 
were made regularly, the criteria for implant success were 
assessed.Outcome measures were: prosthesis success; 
implant success; complications and marginal bone levels. 
Postsurgical change in marginal bone levels was assess 
by digital x-ray were taken immediately (base line for 
comparison) and 1,3,5 years post operatively.

Results 
No intra-operative or immediate post-operative 

complications were noted (table1). After 5-6 months 
implant placement evaluation of radiographies revealed 
no radiolucency around the implants. All of the patients 
presented with healthy soft tissue. After 5 years implant 
placement the mean marginal bone level at tuber regions 
implants was situated on average 1.6 mm (n=64) from 
the abutment-fixture junction, the zygoma bons implants 
showed an average bone level of 1.4 mm (n=56). The 
average (standard deviation) marginal bone loss on 

conventional implants was 1.2 mm (n=108) (table 2). Of 
the 228 implants placed in these 28 patients, 4 failed to 
osseo integrate and 5 after 5 years of loading, implants 
show survival rates (97%) after 5 years.Implants placed 
in the tuber region and zygoma bone of the maxilla 
demonstrated to integrate normally, with success and 
survival rates comparable to those obtained in case of 
implants placed in native bone.

The results showed that implant treatment is effective 
to improve patients’ masticatory efficiency. The gum 
initially had a greenish color and became more-and-more 
reddish with the duration and intensity of chewing, and 
there is a strong correlation between color change and 
masticatory performance and ability. 

This case reports presents a combination of surgical 
and prosthetic solutions applied to a case of oral implant 
rehabilitation in patients with edentulism and severly 
atrophic maxillae. 

Case report  
A 46 years old patient, presented to our clinic with a 

diagnosis of generalized periodontitis of the lower jaw, 
with edentulous atrophic maxilla. A comprehensive 
clinical and radiographic evaluation revealed advanced 
alveolar bone resorption rendering the prognosis of all 
lower teeth unfavorable. After the preliminary clinical-
radiation examination, a treatment plan was defined 
that included the removal of all the teeth of the mandible 
and the installation of 8 dental implants in lower jaw, 
the installation of 1 dental implants in the tuber regions 
of ​​the upper jawbone on both sides, the installation of 2 
dental implants in zygomatic bone from both sides and 
installation 4 dental implants in the area of ​​13,14,23,24 

Complications Number of  patients (n=28)

membrane perforation 0

errors in the implants position 0

implants inclination 0

pain in the operation area 9

Swelling 14

Table 1: Complications of surgery.

The mean crestal bone loss
Number of tuber regions implants (n=64) Number of zygoma bons regions 

implants(n=56)
Number of conventional implants 

(n=108)

1.6 mm± 0.25 1.4 mm± 0.29 1.2mm± 0.17

Table 2: The mean marginal bone loss of implants after 5 year.
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Figure 1: Preoperative CT scan.

Figure 2: CT scan after 1 month surgery.

Figure 3: Intraoral view of abutments upper jaw before prosthetic recon-
struction

Figure 4: Intraoral view of abutments lower  jaw  before prosthetic recon-
struction

Figure 5: Upper and lower jaw implant placement non-removable metal-
ceramic prosthetic restoration before prosthetic reconstruction.

Figure 6: Clinical appearance after prosthetic rehabilitation with non-remov-
able metal-ceramic prosthetic restoration

Figure 7: Clinical appearance after prosthetic rehabilitation with non-remov-
able metal-ceramic prosthetic restoration
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distant teeth. 4 months after implant placement prosthetic 
restoration was fabricated and adjusted. The patient has 
been followed up for 5 years. So far, no further problem 
has occurred and the restoration has remained functional 
(Figures1-8).

Discussions

Bone grafting and sinus lifts are invasive procedures. 
In addition, they add complexity and increase the number 
of surgical phases required for implant therapy. These 
techniques pose a series of inconveniences, such as 
the need for multiple surgical interventions, the use of 
extraoral bone donor sites (e.g., iliac crest or skull) ‑ with 
the morbidity involved in surgery of these zones ‑ and 
the long duration during which patients remain without 
rehabilitation during the graft consolidation and healing 
interval [25]. These factors complicate patient acceptance 
of the restorative treatment and limit the number of 
procedures carried out.

Sinus lifts procedure is one of the most common 
preprosthetic surgical procedures performed in dentistry 
today. However the development and improvement of 
alternative methods for restoring the integrity of the 
dentition with an extreme degree of atrophy of the alveolar 
crest of the upper jaw is very urgent. In clinical practice it 
is becoming increasingly common for patients to demand 
therapies that offer a good final result while at the same 
time reduce costs, healing time and the temporary inability 
to work.  In connection with this, new implant technologies 
become widespread, which allow to reduce the volume 
and number of surgical interventions, as well as to shorten 
the duration of treatment. In order to overcome such 
limitations, different therapeutic alternatives have been 
proposed, such as, short implants, or implants placed in 
specific anatomical areas like the pterygoid region, the 
tuber or the zygoma [26-30].  Any of these procedures 

requires considerable surgical expertise and has its own 
advantages, limits, surgical risks and complications 
involving biological and financial costs.

The present study shows good clinical outcome 
with standard implants placed in the tuber regions and 
zygomatic bone of the maxilla using a two-stage procedure. 
This offers a more simplified treatment approach, a 
decrease in biological impact and a more comfortable 
post-surgical period for the patient thanks to a quicker 
recovery time. Implants through the atrophied upper jaw 
in the tuber regions and zygomatic bone of the maxilla 
are a good alternative to maxillary sinus lift and to bone 
grafts in patients with posterior atrophic maxillae. These 
methods allow:

1.	 Avoid bone grafting, which is used in conditions of 
atrophy of the upper jaw when installing conventional 
dental implants.

2.	 To shorten the terms of rehabilitation: to produce a 
fully functional and aesthetic prosthesis.

Implantation methods that were used in this work can 
provide a patient who is not ready for risky, expensive and 
multi-stage surgical treatment, the possibility of avoiding 
more traumatic (such as bone transplantation in the 
patient) and less predictable types of surgical intervention. 
Carrying out a comparative analysis of the different 
approaches to the treatment of adentia in patients with 
severe maxillary atrophy in the area of ​​the maxillary sinus, 
we came to the conclusion that a reasonable combination of 
different techniques can be achieved in order to achieve the 
optimal result. Rehabilitation using implants in the tuber 
regions and zygomatic bone of the maxilla is a predictable 
technique, it does not lack in possible complications, and 
therefore, it should be reserved only to professionals with 
vast surgical experience, as it requires a long learning 
curve and prior experience with conventional implants.

Conclusions
With proper case selection, correct indication and 

knowledge of the surgical technique, the dental implants 
placement in the tuber regions and zygomatic bone of the 
maxilla offers advantages in the rehabilitation of severely 
resorbed maxillae, implants show survival rates (97%) 
after 5 years. These methods of implantation should be 
considered as an alternative approach to solving problems 
arising during prosthetics of the atrophied upper jaw.

Figure 8: CT scan after prosthetic rehabilitation
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