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Abstract

Objective: To evaluate the success of zygomatic implants placed using the extra-sinus technique combined with endosseous

dental implants for the restoration of the severely atrophic maxilla, aiming to avoid the disadvantages of augmentation meth-

ods.

Materials and Methods: In 12 patients with severely atrophic maxilla, a total of 29 zygomatic implants were placed, passing

through the lateral wall of the maxillary sinus without any augmentation methods. These implants were distributed as 4 im-

plants in 4 patients, 2 implants in 5 patients, and 1 implant in 3 patients.

Results: No intraoperative or postoperative complications were observed, and all implants successfully achieved osteointegra-

tion. The prosthetic rehabilitation of the patients was successfully completed.

Conclusion: The combination of zygomatic implants passing through the lateral wall of the maxillary sinus with endosseous

dental implants provided a successful aesthetic and functional treatment alternative to existing augmentation methods for the

severely atrophic maxilla. Predictable outcomes were achieved through careful preparation of the surgical area, appropriate

technique selection based on clinical and radiological evaluations, and the surgeon's experience.
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Introduction

"Severe  horizontal  and  vertical  bone  losses  in  the

maxilla can be caused by various systemic and local factors

such as early tooth loss, periodontal diseases, or tumor resec-

tion  (1).  Treatment  options  for  the  rehabilitation  of  these

conditions include conventional total prostheses, implant--

supported  total  prostheses  using  bone  grafts,  customized

new-generation  subperiosteal  implants,  and zygomatic  im-

plants  (2).  Zygomatic  implants  are  a  frequently  used

method  for  the  treatment  of  the  severely  atrophic  maxilla.

Regarding the study design and clinical methodology of this

implants,  the  selection  process  follows  the  strict  clinical

pathways  outlined  in  current  implant  dentistry  consensus

statements,  which advocate for systematic patient selection

to ensure predictable long-term survival rates (23). Accord-

ing to the ITI consensus guidelines, the primary patient se-

lection  criteria  for  zygomatic  implant  interventions  man-

date adult individuals presenting with severe maxillary atro-

phy (Cawood and Howell Class V or VI) or extensive bone

loss due to trauma or pathology, specifically where conven-

tional block grafting or sinus augmentations are contraindi-

cated  or  declined  by  the  patient  (23).  Conversely,  candi-

dates with active sinonasal infections, uncontrolled systemic

conditions,  or  recent  craniofacial  radiation therapy  are  ex-

cluded to mitigate biological complications (23).

Zigomatic implants interventions involve four dif-

ferent application techniques: intrasinus, sinus slot, extra-si-

nus, and extramaxillary (2,3). In the selection of the surgical

technique, mechanical durability against masticatory forces

and aesthetic success are important factors (4). The extra-si-

nus approach is preferred in patients with pronounced buc-

cal concavity, where the neck of the zygomatic implant is po-

sitioned close to the alveolar crest (5). Implants are general-

ly  performed  under  general  anesthesia  for  patient  comfort

and ease  of  surgical  operation,  although some cases  report

that it can also be performed under local anesthesia and se-

dation  (6-8).  The  literature  reports  a  success  rate  of

82-100%  for  zygomatic  implants,  making  them  a  pre-

dictable  treatment  option  (1,9).

Materials and Methods

From  October  2017  to  January  2024,  12  patients

with  severely  atrophic  maxilla  presented  to  Istanbul  Kent

University  and  Dentram  Dental  Clinic  (Levent-Bağdat,  Is-

tanbul).  The  study  included  7  female  and  5  male  patients

aged  36-65,  all  with  periodontal  disease,  most  of  whom

were  edentulous.  The  patients  were  generally  in  good

health, with 3 having hypertension and 5 diabetes, all under

control. The surgeries were performed under general anesth-

esia. This study was conducted in accordance with the ethi-

cal  principles  of  the  Declaration  of  Helsinki  as  revised  in

2013.  During  the  procedur  ensuring  that  comprehensive

written informed consent was explicitly obtained from each

patient prior to the initiation of any clinical procedures.

Surgical Procedure (Figures 1-6)

Clinical  and  radiological  examination  of  12  cases

revealed that according to the Bedrossian Classification for

the  maxilla,  8  cases  had sufficient  bone in  only  Zone 1  for

endosseous  dental  implants.  The  Quad  Zygoma  procedure

was applied to the remaining 4 cases.

Four  weeks  before  the  surgery,  patients'  25-hy-

droxy vitamin D levels were checked. It was found that pa-

tients'  25-hydroxy  vitamin  D  levels  were  in  the  range  of

17-28 ng/ml, deemed insufficient for osteointegration. Oral

vitamin  D  drops  were  given  3  weeks  before  the  surgery.

Sedative  medications  were  administered  1  hour  before  the

operation.  Fiber-optic  nasotracheal  intubation  and  total

muscle  relaxant  were  applied  under  general  anesthesia.  At

the  beginning  of  the  operation,  an  intravenous  dose  of

steroids was given. Local anesthesia was applied to the buc-

cal  and  palatal  regions  of  the  maxilla.  Full-thickness  hori-

zontal and vertical incisions were made along the crest line

close to the palate  with a  15c scalpel,  and dissection of  the

periosteum  and  soft  tissues  along  the  zygomatic  notch  to-

wards  the  zygomatic  bone  was  performed.  The  lateral  sur-

face of the maxilla was clearly exposed. Before implant place-

ment,  infraorbital  foramina  and zygomatic  buttresses  were

identified  for  anatomical  orientation.  The  palatal  flap  was

tied with silk sutures to increase the field of view (Figure 2).

After using a round bur, implant sites were prepared using

pilot and final burs. To facilitate implant placement, the api-

cal part of the implants was directed towards the zygomatic

bone  using  an  angled  drill.  The  remaining  part  of  the  im-

plants was inserted into the implant site using a manual car-
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rier,  ensuring  proper  orientation  of  the  implant  heads.  No augmentation method was used (Figure 2).

Figure 1: Preoperative panoramic view

Figure 2: Zygomatic and endosseous dental implants

The  surgical  field  was  sutured  with  6.0  polygly-

colide rapid suture.  Painkillers,  antibiotics,  steroids,  gastric

protectors,  and  mouthwashes  were  prescribed.  Using  the

mentioned technique, a total of 29 zygomatic implants were

placed  in  the  first-second  premolar  regions  of  the  upper

(left and/or right) maxilla. In 3 cases, the zygomatic implant

was solitary and located on only one side of the upper maxil-

la.  Additionally,  a  total  of  36  endosseous  dental  implants

were used to restore the upper jaw in 9 patients. Generally,

NobelZygoma  implants  (available  in  30,  32.5,  35,  37.5,  40,

42.5, 45, 47.5, 50, and 52.5 mm lengths) and NobelParallel™

Conical  Connection  implants  were  selected  in  dimensions

suitable for the patients' specific anatomical configurations.

Temporary  prostheses  were  delivered  on  the  same  day  as

the  surgery,  significantly  improving the  patients'  quality  of

life. All patients agreed to adhere to the oral hygiene proto-

col  and recall  appointments.  The postoperative  period was

uneventful, and there was no fibrotic soft tissue growth that

would  prevent  bone  healing.  All  implants  successfully

achieved  osteointegration  (Figure  3)  and  no  postoperative

complications such as  sinusitis  or  mucositis  were observed

within 1 week.
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Figure 3: Postoperative panoramic view

Healing abutments were placed following soft  tis- sue healing (Figure 4).

Figure 4: Healing abutments and implant positions

Prosthetic  restorations were successfully  complet-

ed within 3 months without any adverse events reported by

the patients (Figures 5, 6, 7). At 12-month follow-up, no im-

plant loss was observed.

Figure 5: Completed upper prosthesis
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Figure 6: Completed lower prosthesis

Figure 7: Completed upper-lower prosthesis

Figure 8: Panoramic view of a patient with Quad Zygoma application
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Table 1: Number of zygomatic and dental implants applied to patients included in the case series, along with their age and gen-

der.

Patients Gender Age Number of Dental Implants Number of Zygomatic Implants Quad Zygoma

1 Female 36 4 2 -

2 Female 51 4 2 -

3 Female 42 4 2 -

4 Female 43 4 1 -

5 Female 57 0 4 +

6 Female 65 1 4 +

7 Male 49 2 2 -

8 Male 41 5 1 -

9 Female 58 0 4 +

10 Male 50 5 1 -

11 Male 63 0 4 +

12 Male 46 4 2 -

Discussion

Patients  with  minimal  vertical  and  horizontal

bone volume require advanced surgical reconstruction tech-

niques to restore chewing and speech functions (10). Zygo-

matic implants were first introduced in the late 1990s by Dr.

Per Ingvar Branemark. Although relatively new among treat-

ment  options  for  the  atrophic  maxilla,  zygomatic  implants

have  evolved  from  the  remote  anchorage  implant  concept

developed  by  Parel  and  colleagues  (11,12).  Recent  clinical

case  reports  indicate  that  the  use  of  zygomatic  implants  in

the  treatment  of  atrophic  maxilla,  by  eliminating  the  need

for bone grafts used in other advanced surgical treatments,

shortens the expected treatment time for the maturation of

these  bone  grafts  and  reduces  the  healing  time  of  the  im-

plants, achieving long-term successful results (11,13).

A recent systematic review based on 68 studies in-

volving 4556 zygomatic implants in 2161 patients reported

a  12-year  survival  rate  of  95.21%.  14  Brånemark  et  al.,  in

their study on 28 patients, conducted regular clinical and ra-

diographic  examinations  of  56  zygomatic  implants  and re-

ported  that  zygomatic  implants  showed  a  10-year  survival

rate  of  94.3%,  indicating  that  they  are  a  predictable  treat-

ment option (15). Despite the high success rate of zygomat-

ic  implants,  complications  such  as  sinusitis,  peri-implant

soft tissue infections, nerve paresthesia, oroantral fistula, zy-

goma fractures, and orbital complications have been report-

ed (15-18).

Various treatment methods have been applied for

the  oral  rehabilitation  of  patients  with  severely  atrophic

edentulous  maxilla  (19,20).  Among  these  treatment  meth-

ods, zygomatic implants are often preferred over bone aug-

mentation  methods,  which  are  typically  performed  in  two

stages, due to lower costs, time savings from the single-stage

application  of  zygomatic  implants,  and  their  high  success

rate  (21,22).  However,  because  zygomatic  implant  proce-

dures are major surgeries and are adjacent to critical struc-

tures  such  as  the  infraorbital  nerve  and  the  orbit,  they  re-

quire  extensive  experience.  The  most  common  complica-

tions in zygomatic implants include infraorbital or zygomat-

ic facial nerve paresthesia, sinusitis, peri-implant soft tissue

infection, and oroantral fistula (15-17).

Considering  the  advantages  and  disadvantages  of

zygomatic  implants  compared  to  other  surgical  treatment

methods, they are thought to be an effective alternative for

the  rehabilitation  of  the  atrophic  maxilla  with  the  correct

treatment plan and surgical technique.
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Conclusion

İn conclusion for the severely atrophic maxilla, zy-

gomatic implants placed through the lateral wall of the max-

illary  sinus,  in  combination  with  endosseous  dental  im-

plants, appear to provide a promising alternative to existing

augmentation methods. However, given the short follow-up

period of this case report, these clinical outcomes should be

interpreted  with  caution.  Further  studies  with  longer  fol-

low-up durations  and  larger  patient  cohorts  are  warranted

to fully validate the long-term predictability and success of

this approach.
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