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P of the maxillary buttresses and palatal continuity

disrupts prosthetic supportand oronasal separation.
Conventional obturators are effective in many cases, but
theirretention dependsonremainingteeth, alveolar
bone, and palatal shelf geometry; extensive defects
often make retention unreliable and impairfunction
and quality of life. Implant-based remote anchorage
(zygomatic, pterygoid, transnasal, tuftimplants, and
strategic anterior/tilted implants) allows clinicians to
bypass deficientalveolarbone and secure prosthesesto
stable facial buttresses. The PATZi protocol (Pterygoid
— Anterior - Tilted — Zygomatic sequence and
classification) is a prosthetically driven treatment
algorithm originally developed for atrophic maxillary
full-arch rehabilitation to optimize anteroposterior
spread, torquedistribution, and contingency planning
forintraoperative surprises. Applying PATZi principles
to maxillectomy rehabilitation can systematically
expand reconstructive choices and improve prosthetic
outcomes.

Rationaleforapplying PATZito maxillectomy defects
Remote anchorage addressesthe principal problem—
lack of alveolarbone and palatal support—by engaging
the zygomaticand pterygoid buttresses and anterior
residual bone, creating a prosthetic platform for
obturators or hybrid prostheses. Clinical series show
high survival rates for zygomatic and pterygoid
implants in oncologic cohorts.

Prosthetic predictability and anteroposterior spread:
PATZi explicitly aims to maximize anteroposterior
spread and eliminate distal cantilevers, reducing
bendingmoments onimplantsand prostheses, which
isa keyadvantage when reconstructing palatal defects
thatwould otherwise create unfavorable leverarms.
Contingency and graded planning: The PATZi
classification allows surgeons to plan primary and
salvageimplantconfigurations (forexample, if posterior
zygomatic placement is impossible, pterygoid or
additional anterior/tilted implants can be used),
which is useful when oncologic resections change
the anatomy intraoperatively.

PATZi PROTOCOL

Pre-operative Planning

= CBCT scan to assess:

= Prerygosd plates

« Zygomatic bone volume/density

+ Nazal floor & rim anataemy

* Anterior bicortical potential
= Digital planning: CADVCAM guides

or dynamic navigation preferred

!

Stepwise Implant Placement Sequence

P = Pterygold implants
Stable posterior anchorage

A - Anterior bicortical implants
Engage nasal floor cortical plates

T = Tilted implants
Avoid sinus cavity

Z - Zygomatic implants
Intra-ginues [ approalng extra-ginus | ZAGA

| = Additional implants (transnasal [ nasal rim)
Extrerme anterior resorption

!

Immediate Loading

Figure 1: Diagram of PATZi sequence adapted for
maxillectomy

Patient selection and preoperative
assessment
Defect classification:

Usethe Brown or Cordeiro classification (orinstitutional
equivalent) to stratify defect extent and guide
whetheran obturator,implant-retained obturator, or
implant-supported fixed reconstructionisappropriate.

Oncologic considerations:

The timing of implant placement relative to tumor
resection and radiotherapy must be individualized.
Immediate implant placement can be considered in
selected benign or low-risk oncologic cases, whereas

delayed placement (6-12 months) is common after
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The PATZi Protocol in the Service of
Oral & Maxillofacial Rehabilitation
of Maxillectomy Defects

Dr. M.A. Boukhari

Abstract

Maxillectomy defects from oncologic resection or
trauma produce complex three-dimensional losses
ofthe maxillary alveolus, hard palate, tuberosity, and
often portions of the antral and nasal walls, causing
severe functional (speech, mastication, swallowing)
and esthetic impairments. Traditional obturator
prostheses remain a mainstay but frequently suffer
from poorretention and compromised function when
residual maxillary boneislimited. The PATZi protocol—a
prosthetically driven algorithm prioritizing pterygoid,
anterior, tilted, and zygomatic implant options—
offers a systematic framework for planning remote
anchorage solutions that maximize anteroposterior
spread, eliminate distal cantilevers, and provide robust
supportforfull-arch orobturator-retained prostheses.
This article examines how the PATZi protocol can be
adapted and integrated into the multidisciplinary
rehabilitation pathway for maxillectomy patients.
It reviews biomechanical principles, preoperative

Dr. M.A. Boukhari DDS. MSD. Specialist in oral &
maxillofacial rehabilitation, Rambam Healthcare
Campus, Haifa

Lecturer at the faculty of medicine, Technion, Haifa
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planning (imaging, defect classification, risk
assessment), suggested staged surgical workflows,
prosthetic design considerations (implant-retained
obturators, fixed hybrid solutions), and perioperative
considerations in oncologic patients (timing after
radiotherapy, soft-tissue management). Limitations
and complications (sinus/nasal communication,
rhinosinusitis, soft-tissue dehiscence) are discussed,
andapragmaticclinicalalgorithmis proposed for case
selection and stepwise application of PATZi principles
in maxillectomy reconstruction. Early evidence and
caseseriessupport the safety and high survivalrates
of zygomatic and pterygoid implants in oncologic
maxillary rehabilitation; using the PATZi algorithm
canimprove predictability and expand reconstructive
options in challenging defects. Future prospective
studies and multicenter registries are needed to
define outcomes, timing, and quality-of-life gains.

Keywords: maxillectomy, PATZi protocol, zygomatic
implant, pterygoid implant, obturator, full-arch
rehabilitation, remote anchorage

Introduction

Maxillectomy—whether partial, subtotal, or total—

presents reconstructive challenges because loss p



Figure 3a Figure 3b

Figure 3c

Figure 3e

Figure 3d

options if standard trajectories are compromised.
Intraoperative confirmation with navigation or a
surgical guide can be used if available.

Soft-tissue management:

Closeresidual oroantral/oronasal communications as
much as possible. When closure is not feasible, plan
for an implant-retained obturator flange that seals
the cavity without placing tension on soft tissues.

Staging and loading:

Immediate provisionalization (same day) may be
feasible when primary implant stability is high and
patient conditions permit; this is helpful for early
functionand obturator retention. Inirradiated patients
or when primary stability is low, delayed loading is
advisable. Clinical judgment is required. Evidence
fromzygomaticand pterygoid implant series supports
staged loading in compromised cases.

Prosthetic strategies
Implant-retained obturator:

Usetheimplantarray to support a hollow obturator
that restores the palatal seal. Advantages include a
lighter prosthesis, ease of maintenance, and easier
surveillanceforrecurrence. Attachments mayinclude

Figure 3f

bars, milled frameworks, or multi-unit abutments,
depending on implant angulation.

Fixed hybrid prosthesis (when indicated):

For subtotal defects with robust implant support
and when the patient desires a fixed solution, PATZi
principles allow creation of afixed hybrid prosthesis
anchored on zygomatic, pterygoid, and anterior
implants. Hygienic accessand oncologic surveillance
needs must be carefully considered when choosing
between fixed and removable options.

Materials and design tips:

Use a lightweight hollow prosthesis for obturators;
contourflangestosupportthe cheekandlip;include
inspection windows for surveillance; ensure that
prosthetic emergence does not create mucosal
pressure points that may dehisce.

Outcomes, complications, and
evidence
Implant survival:

Multiple systematic reviews and series report high
survival rates (>95%) for zygomatic implants in
atrophic and oncologic maxillae over medium-term

follow-up. Pterygoid implants also show durable ¥
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adjuvant radiotherapy to reduce the risk of failure.
When irradiation is planned or completed, consider
hyperbaric oxygen protocols or modified loading
strategies according to institutional policy (see
oncologic implant rehabilitation literature).

Imaging:

High-resolution CBCT with an extended field to
includethe zygomatic and pterygoid regions; virtual
surgical planning and STL-based prosthetic setup
are used to define optimal implant trajectories and
prosthetic emergence.

Multidisciplinary assessment:

Input from head and neck surgery, maxillofacial
surgery, prosthodontics, radiation oncology, and
radiology is mandatory.

Surgicalworkflow —adapting PATZi to maxillectomy
cases (proposed stepwise approach)

Principles:

Plan prosthetic emergence first; prioritize remote
anchorage in the sequence suggested by PATZi, but
adapt to defect anatomy.

Preprosthetic virtual setup:

Produce avirtual wax-up or obturator plan to define
prosthetic borders and implant emergence.
Primary sequence (intraoral approach * limited
extraoral windows):

Pterygoid engagementfirst, when the pterygoid plate
and remaining tuberosity are available, to provide
posterior support close to the native anteroposterior
dimension.

Anteriorimplants (canine/incisorarea) to supportthe
anteriorflange and help control prosthetic cantilever.
Tilted (mesial/distal) anteriorimplants canincrease
anteroposterior spread without sinus grafting.
Zygomatic implants when the posterior alveolus
is absent or when superior anchorage is required;
zygomatic implants may be unilateral or bilateral
depending on the defect and bone availability.
Figure 2e Contingency (T in PATZi): use tilted or transnasal p

35 2025720XT | 33 DD |I'712 | NON DIF'W7 "7KIWN TIAND 1IN



Figure 5

Figure 6

team familiarity. Educational courses and published
procedural guides are available.

Proposed clinical algorithm
(summary)

Multidisciplinary review - classify the maxillectomy
defect.

If residual buttresses are present — plan a virtual
prosthetic setup and a PATZi-informed implant array
(P> A>T - Zi,as anatomy allows).

Decide timing relative to oncologic therapy (delay if
recentradiotherapy unlessthereisaclearindication

forimmediate implant placement).

Stage surgery: place implants with soft-tissue
management and a provisional obturator; deliver
the definitive prosthesis at 3-6 months (tailored to
healing and the oncologic schedule).

Provide lifelongfollow-up forimplant health, prosthesis
maintenance, and oncologic surveillance.

Conclusion

The PATZi protocol provides a clear, prosthetically
drivenalgorithmthat can be effectively adapted to the

oraland maxillofacial rehabilitation of maxillectomy ¥

2025720XT | 34 ‘DD |I'7'2 | NON DIF'W7 "KW TIAND 1IN 36



Figure 4a Figure 4b
Implant type Reported pooled /
typical survival rate
(summary)
Zygomatic ~96% (range reported
implants ~94.9% — 99%)

~93-95% (pooled
estimates ~94-95%;
some 10-yr CSR =92.5%)

Pterygoid implants

Figure 4c

long-term data variable.

Figure 4d

Representative
source(s)

Typical follow-up
period used
in reviews

Mean follow-up ~5-8
years (some studies
up to 10+ years)

Systematic reviews/
meta-analyses reporting
~96.2%-96.5% survival

Many reviews include
3-10 year follow-ups;

Systematic reviews/
meta-analyses reporting
~94.9% (Araujo 2019)
and 92.5% 10-yr CSR
(Raouf 2024)

Table 1: Survival rates of zygomatic and pterygoid implants

outcomes and have documented use specifically in
maxillectomy rehabilitation. Reported complications
include soft-tissue dehiscence, rhinosinusitis, and
prosthetic failures.

Functional outcomes:

Case series of implant-retained obturators using
zygomatic and pterygoid implants show improved
speech, swallowing, and patient-reported quality
of life compared with conventional obturators in
large defects.

Oncologic safety and timing:

Most authors recommend multidisciplinary
decision-making. Implant placement in the setting
of activediseaseisavoided. For previouslyirradiated
fields, careful risk stratification is necessary.

Limitations and practical
considerations
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Anatomical constraints:

Damage to the zygomatic or pterygoid buttresses by
tumorresection may preclude certain PATZi elements;
preoperative imaging must assess residual buttress
integrity.

Infection and sinusitis:

Engagementofsinusand nasal cavities mayincrease
the risk of rhinosinusitis; use mucosal-sparing
techniques and monitor patients postoperatively.

Prosthetic maintenance and surveillance:

Removable obturators facilitate inspection for
recurrence and hygiene, whichisimportantinoncology
patients. Fixed prostheses can hinder surveillance.

Training and logistics:

PATZi makes extensive use of advanced implant
typesand surgical trajectories and therefore requires

surgeon experience, possible use of navigation,and p
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defects. By prioritizing remote anchorage (pterygoid
and zygomaticimplants) and maintaining prosthetic
planning as the central driver, clinicians can expand
reconstructive options, improve retention and
function of obturators or hybrid prostheses, and
reduce unfavorable cantilevers. Although encouraging
clinical series and systematic reviews demonstrate
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