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Abstract - While the placement of zygomatic implants (ZI) has been described in cases of tumor resection in the
posterior maxillary regions, few studies describe unilateral fixed prosthetic rehabilitations. Unilateral rehabilitation
raises questions regarding immediate loading and the biomechanical distribution of masticatory forces. The
combination with conventionalimplants (CI) allows, in some cases, the establishment of an implant tripod for better
force distribution. In our department, we identified 6 patients who underwent ZI placement for unilateral fixed
rehabilitation following tumor resection. Among the 6 cases, 4 patients received the placement of 2 ZI associated
with a CI, while in 1 case, 1 ZI was placed in association with 3 CI. Finally, 1 case involved the placement of 2 ZI
without the use of CI. The observation period ranged from 18 months to 4 years. Implants used included ZI (Nobel
Zygoma, 35-50 mm) allowing immediate loading in all cases. Currently, the gold standard involves vascularized
grafting combined with the placement of CI. However, this technique entails a lengthy and costly treatment plan in
terms of morbidity. Similarly, performing grafts in reconstructed areas can be challenging due to the hostile vascular
bed. ZI could offer significant advantages in these complex cases. Moreover, larger case series with longer follow-ups
are needed to better evaluate this option.

Introduction

The management of aggressive maxillary tumor often
involves debilitating surgical treatments resulting in bone and
dental loss. This leads to significant aesthetic and functional
consequences (speech, swallowing), causing important social
and psychological repercussions [1].

Traditionally, their reconstruction relies on the use of free
flaps, local flaps, bone grafts, etc. These techniques have long
been considered the treatment of choice; however, they entail
a lengthy and costly treatment plan in terms of operative
morbidity (both donor and recipient sites), sometimes
resulting in failures. Zygomatic implantology, by placing
implants in the body of the zygomatic bone, allows overcoming
bone losses caused by debilitating surgery [2].

Their high survival rate and significant satisfaction rates
makes them a good alternative to current gold standards [3,4].

Classifications have attempted to describe the defects
following maxillectomy and prosthetic solutions to rehabilitate
them [5,6]. More recently Pellegrino et al. [7] conducted a
classification of post-surgical defects based on prosthetic
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rehabilitation with ZI according to the size of the bone defect.
In our case, it involves partial maxillary resection with
remaining teeth, classified as Class II-A according to their
classification, requiring the placement of 1 or 2 ZI on the
resected side associated with a contralateral ZI.

In their article, Brown et al. propose a treatment approach
based on the extent of the residual bone defect, considering
both vertical and horizontal dimensions [8]. This classification
favours microvascular free-flap reconstruction for extensive
defects, particularly in cases involving significant alveolar and
orbital involvement. However, for less extensive defects, ZI can
offer a reliable alternative. In selected cases, even with larger
defects, they have shown good results with ZI when adequate
support and retention are ensured [9].

In our department, we have performed unilateral
prosthetic rehabilitations in patients who underwent
debilitating oncological surgery of the maxilla, thanks to
the combination of ZI and CI. The aim was to prioritize an
implant tripod allowing for immediate prothese loading.
In this study, we described the implant rehabilitation of
6 patients who underwent debilitating maxillary surgery
within our Oral and Maxillofacial Surgery department at the
Faculty of Medicine of Lille.
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Observation

Retrospectively, we searched for patients in our depart-
ment who underwent ZI rehabilitation following debilitating
tumor surgery. We included only patients who received fixed
unilateral rehabilitation. Six cases met these criteria (Fig. 1),
comprising six females aged 17, 20, 22, 24, 32, and 48 years at
the time of implant placement. A total of 11 ZI were placed
under general anaesthesia in our department. None of the six
patients received radiotherapy.

Allsix patients underwent ZI placement with or without the
association of conventional implant, resulting in an average
rehabilitation of 6 teeth.

In three cases, the indication for ZI placement was due to
failure of conventional reconstructions using free flaps
combined with implant placement. In three cases, the
treatment plan initially involved creating a mucosal flap
combined with ZI placement to avoid vascularized bone
reconstruction.

Implant placement allowed for unilateral implant-fixed
prosthetic rehabilitation with immediate loading in these six cases.

Peri-implant soft tissue condition and bone stability were
assessed throughout the follow-up period. Among the six
patients, only two exhibited minor peri-implant soft tissue
complications: one experienced localized gingival irritation
(Patient 2), and two presented with limited mucosal recession
at the implant emergence site (Patients 2 and 6), most likely
due to insufficient local hygiene. These issues were effectively
managed using non-surgical periodontal therapy, including
ultrasonic debridement and oral hygiene reinforcement. Over a
follow-up period ranging from 18 months to 4 years, no clinical
or radiographic evidence of peri-implantitis or peri-implant
bone loss was observed. Although the literature emphasizes
the current lack of consensus regarding the definition of
peri-implantitis in zygomatic implants, the fact that the
implant’s main anchorage lies within the zygomatic bone
renders conventional criteria for peri-implant bone loss less
applicable.

A detailed, individual description of the six cases is
provided below to clarify the indications and implant
strategies used in each situation.

Patient 1 (17-year-old):

This young patient had undergone a right maxillectomy
extended to the orbital floor for the treatment of an ossifying
fibroma (Brown III-d class). Teeth 17 to 22 were sacrificed
during resection. Initial reconstruction was performed using a
fibular osteomyocutaneous flap; however, the placement of CI
was not possible due to bone resorption (which occurred within
two years postoperatively) of the graft. In the absence of
residual native bone, the placement of two ZI in positions 13
and 16, combined with a CI in position 22, allowed for the
creation of a stable tripod and the immediate loading of the
prosthesis. At four years of follow-up, the ZI and (I
demonstrated a 100% survival rate, with a stable, functional
prosthesis in place. No postoperative complications were
reported throughout the follow-up period.
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Fig. 1. Flowchart.

Patient 2 (20-year-old):

This 20-year-old patient was managed in our department
for a mucoepidermoid carcinoma. Surgical treatment consisted
of a right posterior marginal maxillectomy (Brown II-b class)
with extraction of teeth 14 to 16. Immediate reconstruction
was performed using an anterolateral thigh free flap, thereby
avoiding the need for a vascularized bone graft. Two ZI were
placed in positions 14 and 16, along with an attempt to place a
CI in position 15, within the ascending process of the maxilla.
However, the CI could not be used due to its excessively cranial
position. Despite the absence of a complete tripod configura-
tion, immediate prosthetic loading was successfully achieved.

At four years of follow-up, both ZI demonstrated a 100%
survival rate, with a stable and functional prosthesis. The
postoperative course was marked by recurrent episodes of
epistaxis, attributed to the proximity of the apex of the
implant in position 13 to the nasal cavity. Symptoms resolved
completely following an apical implantoplasty of the ZI. The
postoperative course was also marked by mucosal irritation and
gingival recession around the implant emergence sites,
successfully managed with supportive periodontal care,
leading to full resolution of symptoms.
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Fig. 2. Three-dimensional reconstruction showing the post-surgical
defect classified as a Brown III-b class.

Patient 3 (22-year-old):

This 22-year-old patient underwent a posterior right
maxillary resection extended to the orbital floor (Brown III-
b class) due to a malignant peripheral nerve sheath tumor
(MPNST). Teeth 14 to 17 were sacrificed during surgery (Figs. 2
and 3). Primary reconstruction was performed using a free
radial forearm flap, thereby avoiding the need for a
vascularized bone graft. Two ZI were placed in positions 14
and 17, along with a CI in position 15, following ramus bone
grafting (Fig. 4). The resulting tripod configuration allowed for
the stable fixation of the prosthesis and immediate functional
loading. At four years of follow-up, both ZI and CI show a 100%
survival rate, with a fully functional prosthesis and an
uneventful postoperative course.

Patient 4 (24-year-old):

This 24-year-old patient was treated in our department for a
low-grade mucoepidermoid carcinoma. Surgical management
involved a posterior left marginal maxillectomy (Brown II-b class)
with removal of teeth 24 to 27. Immediate reconstruction was
performed using a free forearm flap, thereby avoiding the need for
avascularized bone graft. Two ZI were inserted in positions 24 and
26. Duetoanatomical constraints and limited space, no CI could be
placed. This configuration allowed for stable prosthetic fixation
and immediate loading. At 18 months of follow-up, both ZI
demonstrate a 100% survival rate, despite the absence of a tripod
configuration. The prosthesis remains functional, and no
postoperative complications have been observed.

Patient 5 (32-year-old):

This 32-year-old patient was treated for a cemento-
ossifying fibroma with a left maxillectomy extending from
teeth 12 to 27 (Brown II-d class). Initial reconstruction
consisted of a fibular osteomyocutaneous flap combined with
the placement of three CI. However, postoperative infection
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led to the removal of both the flap and the implants. The
resulting bone defect was subsequently rehabilitated using two
ZI placed in positions 23 and 26, along with a CI in position 12.
This configuration allowed for immediate prosthetic fixation
and functional loading. At 18 months of follow-up, the two ZI
and the anterior CI show a 100% survival rate, forming a stable
tripod configuration. The prosthesis remains fully functional,
and no postoperative complications have been reported.

Patient 6 (48-year-old):

This 48-year-old patient was treated for an osteoblastic
osteosarcoma requiring an extended right maxillectomy
involving the right zygomatic body and the nasal septum
(Brown III-d class), with extraction of teeth 11 to 17. Initial
reconstruction was performed using a fibular osteomyocuta-
neous flap. However, the cranial positioning of the flap did not
allow for the placement of CI within the grafted bone. As a
result, one ZI was placed in position 16, in combination with
three CIin positions 11, 13, and 15. This configuration enabled
immediate prosthetic fixation and functional loading. At four
years of follow-up, the ZI and the CI demonstrate a 100%
survival rate, with a stable and functional prosthesis. The
postoperative course was marked by flap recession around the
ZI collar, requiring periodontal care.

Discussion

Prosthetic rehabilitation in adults who have undergone
extensive maxillary resection poses significant challenges,
often requiring complex and prolonged treatments. Tradition-
ally, bone grafting combined with CI placement is considered
as the standard approach in such cases [6]. However, this
treatment plan can result in increased postoperative morbidity.

When compared to graft-based reconstructions with
conventionally loaded implants, ZI offer several clinical
advantages. In their study Davé et al. indicate significantly
fewer prosthetic and implant failures, along with a dramatically
shorter time to functional loading (1.3 days vs. 444.3 days), in
favour of immediately loaded ZIs [10]. Long-term data also
report cumulative success rates exceeding 95% over follow-up
periods longer than five years [11]. Patients rehabilitated with
ZI-supported prostheses consistently demonstrate improved
oral function, esthetics, and quality of life [12].

The primary benefit of the zygomatic approach lies in the
elimination of bone augmentation procedures and the
feasibility of immediate restoration. However, ZI placement
requires surgical expertise and carries specific risks, including
sinusitis, oroantral fistulas, and prosthetic challenges. Guided
or navigated surgery has been shown to mitigate these
complications by enhancing accuracy.

In this study, we explored a promising alternative to this
conventional approach: the use of ZI. Zygomatic implantology
is based on the principle of conjunction of elements, where
immediate loading of a fixed prosthesis allows for the
conjunction of implant components, facilitating implant
stability and balanced distribution of masticatory forces.
Another advantage of immediate loading is the conformation
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Fig. 4. Panoramic radiograph showing the placement of 2 ZI (position 14 and 17) and 1 intercalary CI (position 15).

of peri-implant tissues; the prosthesis serves as a guide for
mucosal healing, limiting the inherent risks associated with
healing of the peri-implant periodontium. Moreover, immedi-
ate loading allows for the preservation of the prosthetic
corridor and therefore the maintenance of function.

As a result, there is a reduced treatment duration and
decreased surgical morbidity as there is no need for bone
reconstruction. These advantages are particularly appealing in
patients who have undergone extensive oncological surgery,
for whom rapid recovery and social integration are essential.

This study raises biomechanical questions due to the
absence of palatal support. In all cases, we sought to combine
ZI placement with CI placement. This was achieved either by
placing a CI between ZI (in limited edentulous spaces) or by
placing a CI at the boundary of the dentate area (in large
edentulous spaces). The goal was to achieve an implant tripod
allowing for distribution of biomechanical forces and
immediate loading, thus avoiding reliance solely on 2 ZI with
excessive cantilever. An alternative described in the literature
involves the placement of three ZI per hemi-arch; however, its
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implementation is not feasible in most cases due to the limited
volume of the zygomatic bone and the proximity of implant
emergences.

In our study, 3 out of 6 patients underwent ZI placement
after failure of rehabilitation with a fibular osteomyocutaneous
flap. This was either due to infection or bone resorption
resulting in the removal of the grafted material, or due to flap
positioning that did not allow for CI placement. The remaining
3 patients underwent ZI placement as a first-line treatment
after site preparation with a simple micro vascularized mucosal
flap. It is noteworthy that these were cases of mild posterior
maxillary edentulism (3 and 4 teeth).

In all cases, we aimed to associate ZI with CI placement to
achieve a stable tripod and minimize cantilever. In two cases,
the tripod could not be obtained. In the first case, an implant
was placed in the ascending branch of the maxilla but could not
be used due to its too cranial position. To date, after a 4-year
follow-up, the stability of the implants and prosthesis remains
perfect. In the second case, the space was insufficient to allow
for the placement of an additional implant. In the other cases,
the placement of a conventional implant bordering the
edentulous area (in edentulous spaces > 4 teeth) orintercalary
(in edentulous spaces < 4 teeth) allowed us to achieve this
stable tripod.

Our therapeutic decisions were guided by several clinical
and anatomical parameters: the vascular quality of the
recipient bed, the volume and configuration of residual bone,
the extent of edentulism according to the Brown classification,
patient age, and the expected treatment timeline.

In patients with extensive posterior defects (Brown II-d or
ITI-d class), osteomyocutaneous free flaps are typically
indicated. They provide structural support, allow for dental
implant placement, and restore midfacial contour [13,14].

In our experience, ZI were used as a second-line solution,
specifically in situations where initial reconstruction with a
fibular graft failed or was complicated by postoperative
infections, bone resorption, or lack of prosthetic space.

Conversely, in patients with limited defects (Brown II-b or
ITI-b class), and in the presence of favourable residual bone
and mucosal conditions, direct placement of ZI in first
intention enabled us to achieve rapid, less invasive rehabili-
tation with immediate prosthetic loading, avoiding the
morbidity and treatment delays associated with grafting
protocols.

This strategy offered a balanced approach between
invasiveness, prosthetic predictability, and rehabilitation time.

Our initial results are encouraging, demonstrating the
feasibility of unilateral implant-fixed rehabilitation in patients
aged 17 to 48 years using ZI. However, it is important to note
that our study is a small case series with a relatively short
follow-up period, which limits the extrapolation of our
conclusions.

Furthermore, new reconstruction techniques [15] are
emerging, it integrates an expedited process for loading
zygomatic and oncology implants in maxillectomy patients,
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along with microvascular free-flap closure to address resulting
defects using a fascio-cutaneous flap. Additionally, it includes
the prompt placement of a fixed dental prosthesis within a few
days post-surgery. However, as a matter of habit in our service,
we have chosen to carry out two-stage procedures, a phase of
resection and mucosal reconstruction followed by an implant
phase.

Conclusion

In conclusion, our study highlights the potential of ZI as a
viable alternative in the unilateral prosthetic rehabilitation of
adults who have undergone extensive maxillary surgery.
However, further research, including larger scale studies with
long-term follow-up, is needed to better understand the long-
term implications of this approach and to refine patient
selection criteria. The use of a micro-anastomosed fasciocuta-
neous flap in combination with ZI represents a highly
promising alternative to micro-anastomosed osteofasciocuta-
neous free flaps and warrants discussion in terms of
reconstructive strategy and prosthetic rehabilitation.
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