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SUMMARY

Treatment of severe maxillary atrophy with implants has achieved important successes in recent years. The limit of 
implant insertion is related to inadequate bone quantity (i.e. height and width). Alveolar bone grafting, sinus lifting 
and major grafting via Le Fort I osteotomy have used in the past to restore bone volume prior of implant insertion. 
However successes do not always occur and a second stage surgery is necessary in most cases. 
Immediate loading cannot be performed in all grafted bone. In recent years a new treatment approach has been 
proposed by using zygomatic implants. This new technique can provide a better stability to the prosthesis and less 
morbidity for patient. Here a cases series of eighteen patients rehabilitated with zygomatic together with standard 
implants and immediate loading is reported.
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Introduction

Treatment of severe maxillary atrophy with implants
has achieved important successes in recent years (1, 
2). The limit of implant rehabilitation is represented 
by inadequate bone height and width for which the 
treatment of severe atrophy shows still difficulties from 
the surgical and functional point of view (3-11). 
The severe atrophy of both maxilla and mandible 
causes further difficulties related to an inverse 
relationship between two jaws. Therefore, the 
correction of improper relationship of the bony bases is 
more complicated than a simple alveolar atrophy. 
When an edentulous maxilla is reabsorbed, the 
retention area of the total denture becomes narrower 
and shorter, since the anterior surface moves superiorly 
and dorsally, creating a form of the alveolar bone 
crest similar to a knife blade. The resorption of the 
edentulous maxilla determines a progressive loss 
of bone height, thus reducing the volume of bone 
available for fixture placement and decreasing the 
bone quality, consequently increasing the risk of 
implant failure. When these phenomena happen, the 
vertical resorption of alveolar bone increases the 
inter- arch space. As the projection of the maxilla 
decreases in the sagittal plane, the spatial relationship 
between the maxilla and mandible changes, thus 
creating a pseudo-prognathism. This discrepancy 
between the two jaws creates problems both in the 
rehabilitation with removable or fixed prostheses. The 
jaws are resorbed till the muscle insertion causes a 
dislocation of the prosthesis and inhibit an adequate 
insertion of the implants. The combination of the loss 
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of sagittal projection of the maxilla and a decrease in 
vertical height, results in a collapse of the soft tissues 
of the lower third of the face, therefore the patient 
experiences an aged expression, and the quantity of 
residual bone is unfavourable to the retention of the 
denture. Various processes have been designed to 
increase the volume of the alveolar ridges and allow an 
adequate reconstruction of the dentition. 
Orthodontic surgical techniques have just been 
developed to restore the jaws in a correct skeletal 
position when a malocclusion occurs in dentate 
patients. The same procedures, such as the maxillary 
Le Fort I osteotomy, can be used in edentulous patients 
to correct the discrepancies between the jaws and 
restore an implant-supported dentition. 
Bone grafting procedures are frequently used to 
increase bone volume and place the implants in the 
same surgical time (12, 13). Sinus lifting and alveolar 
bone grafting are minor and well knowntechniques in 
oral surgery. 

In recent years a new treatment has been proposed 
with zygomatic implants. This new technique can 
provide a better stability to the prosthesis and less 
morbidity for patient. Here a series of 18 patients 
treated with zygomatic implant in combination with 
standard fixture (Noris Medical, Israel) are reported and 
clinical outcome discussed.
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Materials and methods

A series of eighteen patients with severe atrophy
of maxilla were admitted at the Balan Clinic (Kiryat Yam, 
Israel) in the period between August and December 
2013. There were 10 females and 8 males with a median 
age of 62 (min-max 36-86) all with general advanced 
periodontitis, most with complete edentulness. 
Half of patients had good general health and none was 
pregnant. Three patients had hypothyroidism, five have 
diabetes, one was affected by prostate cancer and one 
by cervical cancer. 
The protocol is similar to that previously reported (14). 

The surgery was performed under local anaesthesia 
with intravenous conscious sedation after antibiotic 
prophylaxis with amoxicillin and clavulanic acid (2 g) two 
hours before surgery.

Pre-operative medication protocol

One hour prior to dental surgery: 1 g Augmentin 
(amoxicillin and clavulanate potassium) for patients who 
are allergic to penicillin - 600 mg Dalacin (clindamycin); 
12 mg dexamethasone (not for diabetics); 20 mg vaben 
(oxazepam); 100 mg Otarex (hydroxyzine hydrochloride); 
2 tab narocin 275 mg (naproxen); 1 cap Losec 20 mg 
(omeprazole); probiotic.

Surgical protocol (Figures 1-6)

A palatal incision is made in the maxillary crest with a 
bilateral vertical posterior releasing incisions (like Le 
Fort I exposure). A muco-periosteal flap was reflected 
to expose the alveolar crest, the piriform opening, the 
central and posterior part of the zygomatic complex, 
the infraorbital nerve emergence and the lateral wall 
of the maxillary sinus. The retractor was then placed 
to separate the cheek, to guide the osteotomy and to 
protect the soft tissue from drilling. The compression 
of the infraorbital nerve with retractor must be avoided 
as well as the invasion of the orbit. Implant sites were 
prepared and guided positioning of the pterygoid and 
standard implants. 
Corticotomy of the anterolateral wall of the maxillary 
sinus was done. The antrostomy was performed with a 
diamond ball drill with a progressive diameter preserving 
and slightly detaching the sinus membrane.
Following the inclination predisposed by the slot, the 
zygomatic implant beds were prepared under visual 
control using progressive-diameter drills with extra-oral 
access and alveolar zygomatic arch direction. 
Then zygomatic implants (Noris Medical, Israel) were 
then screwed manually.  Afterwards standard implants 
were inserted in premaxilla. 
The definitive prosthesis was screwed using preformed 
abutments. Haemostasis control was followed by 
suturing of the surgical field.

 

Figure 1
Right and left CT showing the pre-surgical 
maxillary atrophy.

Figure 2
Drills and surgical preparation of the grooves for 
implant placement in the lateral wall of maxillary sinus.

Figure 3
Right and left zygomatic implants inserted.
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Post-operative medication protocol 

Antibiotics: Moxypen (amoxicillin) 500 mg 3 times a day/
Augmentin 500/875 3 or 2 times a day/ Dalacin 300 mg 
3 times a day, for 7 days; 0.12% chlorhexidine rinse for 
a month; 400 mg ibuprofen every 4 hours, if needed; 
dexamethasone, starting with 12 mg daily and reducing 
2 mg each following day, Botox (dilute according to 
manufacturer’s instructions, divide to 6 doses, inject to 
the Masseter muscle in 3 points along the muscle, in 
each side). 

By using the above mentioned technique a total of 29 
zygomatic implants were inserted in the second pre-
molar area of upper (left and/or right) maxilla. Additional 
99 standard implants were inserted to restore the upper 
jaw (mean 5.5 implants per patient).

All patients agree to follow a strict oral hygiene protocol 
and recall. The post-operative period was uneventful 
and no soft tissue down-growth to interfere with the 
bone healing. The rehabilitation was successfully 
completed on all the implants with no adverse event 
reported by the patient.

Results

There were 10 females and 8 males with a median
completed on all the implants with no adverse event 
reported by the patient. age of 62 (min-max 36-86). Half 
of them have a systemic diseases or major illness. 
A total of 29 zygomatic implants (Noris Medical, Italy) 
was inserted. In six cases ZI were single and place only 
in one side of upper maxilla. No one implant were lost 
after 12 months of follow-up. Provisional prosthesis was 
delivered the same day of surgery and patients have a 
great improvement in their quality of life.

Discussion

Maxillary atrophy is a hot topic of current implantology.
Several different options were proposed over time, 
starting from simpli alveolar grats and sinus lifting to Le 
Fort I osteotomy combined with inlay bone block.

Zygomatic implants, introduced by Branemark in 
1997 for the prosthetic rehabilitation of patients with 
serious and extended defects of the jaws caused by 
post-oncological resections, trauma or congenital 
malformations, have proven over the years a valid 
alternative in the treatment of atrophy of the jaws, 
presenting high success rates (96% in 10 years) (15). 
The technique used in our study, implies the insertion 
of implants in the frontal portion of zygomatic bone, 
and the residual alveolar-basal bone as anchorage of 
standard implants, decreasing the biological cost of 
surgery, and improving the postoperative morbidity 
and the healing time. In the majority of cases, it is 
possible a rehabilitation of the maxilla with a denture, 
with 2 zygomatic implants in adjunction to traditional 
implantology of the pre-maxilla. Besides the success 
rate of zygomatic implants is above 80%, peri-implantitis 

 

 
Figure 6
Right and left CT showing zygomatic implants.

Figure 4
The operation field at the end of suture stitching.

Figure 5
Fixed dentures in place.
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may occurs in zygomatic rehabilitations also (16-21). Peri-
implantitis and periodontal disease spring from bacterial 
infection that activates a cytokines cascade leading 
to inflammation and bone loss (22-25). In addiction, 
the patient-related susceptibility is a critical factor for 
disease onset. 
So, every factor favouring oral biofilm formation (poor 
oral hygiene), host defence capability (smoking habit, 
excessive alcohol consumption, genetic traits, history 
of periodontitis, use of bisphosphonates), might favour 
developing of peri-implantis and periodontal disease 
in zygomatic implants, which  diagnosis and treatment 
require dentist’s engagement (26, 27). 

Recently zygomatic implant solution has become 
popular since patients ask for therapies that offer a good 
final result while at the same time reduce costs, healing 
time and the temporary inability to work, as is the case 
of major grafting surgeries.  So this procedure, that 
avoid big surgical field both for collecting and grafting 
bone, reduces the morbidity of treatment especiallyif 
one consider the advanced age of patients that request 
this treatment or type of pathology that determines 
the surgical indications such post-traumatic sequelae, 
post-oncological resections and severe malformations.  
In addition, bone grafting usually requires some time 
before fixtures and prosthesis can be loaded with 
consequent discomfort and limitation to social life. 

In the recent literature there are few studies describing 
zygomatic implants to restore severe atrophic maxilla 
based on a large case series. Early publications on 
zygomatic implants were presented as case reports (28-38). 

By considering our large case series, it became evident 
that the reconstruction of an atrophic jaw with zygomatic 
implants provide a good fine prosthetic solution while 
reduce the disadvantages related to a major surgery.  In 
fact, it not only allow an immediate loading prosthetic 
rehabilitation but also restore the correct maxillary 
relationships and improve the aesthetics of the face. 
Among the most important advantages in using 
zygomatic implants are a more retentive denture-bearing 
ridge and a correct relationship between the two jaws 
The use of zygomatic implants prevents problems 
related to potential bone resorption which usually 
happen after grafting. 

In conclusion, oral rehabilitation of the maxilla with 
zygomatic implants can be used in selected patients, 
significantly shortened the time of rehabilitation with a 
reduction of adverse effects.
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