—

Volume 12 Number 3 May - June 2021

).1Nn

rsity and Kolhan University




Review Article

Rehabilitation of Posterior Maxilla Using Implants
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Background: Present article describes the various treatment modalities available for posterior maxillary rehabilitation. Preservation of the
remains and restoration of the missing is needy to maintain the form and function of the stomatognathic system. Loss of a tooth can be common
in any of the arches. The rehabilitation of the lost dental and alveolar part in the maxillary arch is more technique sensitive in comparison to
the corresponding arch. The inferior quality of bone in comparison to the mandibular arch fixed restorative procedures is quite cumbersome
to the practitioner. This article is an attempt to explain the various options that can be opted for the rehabilitation of the edentulous maxillary

arch according to the diagnosed condition of the individual.
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INTRODUCTION

Today in dentistry, implants play a crucial role.! One of the
factors affecting the stability of the implant is bone quality
which varies from maxilla to mandible. The posterior maxilla
has mostly the D3-D4 quality of bone which affects the primary
stability of the bone. The primary stability of the implants in
the posterior maxillary region can be attained by the adequate
length and width of the implant, which is not possible due to
the presence of the maxillary sinus.”” Hence, it will direct
us to enhance more improvised options and techniques for
the rehabilitation of the posterior maxillary region. In the
present dissertation, we are discussing the various options to
restore the posterior maxilla. As the implant with the normal
surgical approach is our priority of time in case of adequate
conditions.?!

Maxillary sinus

Maxillary sinus (a pyramid-shaped cavity) is the largest of the
paranasal air cavities occupying the body of the maxilla and
draining into the middle meatus of the ear.¥! The functional
roles of the maxillary or paranasal sinuses continue to be
elusivel and include mechanical functions like decreasing
the relative weight of the front of the skull especially the
bones of the face,!®” providing a buffer against blows to the
face and protection to the brain* and the function as pillars
for the dispersal of masticatory forces,™!? air conditioning,
filtering, warming of inspired air for the regulation of intranasal
and sinus gas pressures or thermal regulation for the central
nervous system,!'! and phonation by increasing the resonance
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of the voice.['” The development of the maxillary sinuses
begins in the 3™ week of intrauterine life and continues till
late adulthood.!"*

Treatment approach

Misch in 1987 developed a classification for the treatment

of edentulous posterior maxilla based on the amount of

bone available below the antrum and the ridge width

(Figure 1).1'¥ Treatment categories ranged from subantral

augmentation category 1 (SA1l) to SA4 based on height A

(>5 mm) and B (2.5-5 mm) based on ridge width.

e SAI: It has an adequate vertical bone for implants, that
is, 12 mm. No manipulation of the sinus is required

e SA2:0-2 mm less than the ideal height of bone in which
surgical correction may be required

e SA3:5-10 mm of bone below the sinus

e SA4: Tt has less than 5 mm of bone below the sinus.!*

Techniques for maxillary sinus augmentation
1. Lateral window approach/direct sinus liftl*!
2. Transcrestal approach/indirect sinus 1ift!®!
3. Minimal invasive surgery
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Piezoelectric surgery
Hydraulic lift sinus surgery
e Balloon elevation technique
e  Magnetic mallet technique
Nasal Suction technique for the lifting of the Schenederian
membrane.

Graft versus graft less approach

The criteria for grafting or not grafting the sinus after
membrane elevation are the residual bone height and width.
If the residual bone height is less than 5 mm, bone grafting
may be required, but if it is more than 5 mm, it can be carried
out without grafting procedures. If residual bone width is less
horizontal, only grafting is done following sinus augmentation,
and if it is sufficient, a sinus augmentation can be carried out
without bone grafting.

The net bone present is the cumulative effect of bone
deposition minus the bone resorption. Coagulum plays a
crucial role in endogenous bone formation, and it seems that
the osteoinductive properties of a coagulum is limited mainly
by lack of a properly maintained space.l'”

Various treatments options for posterior maxilla

a. Normal implants (where sinus lift is not required)
Short implants

Zygomatic implants

Tuberosity implants

Pterygoid implants.

oo o

NoRmMAL IMPLANTS

Implant placement in the posterior maxilla is a
challenging procedure when vertical deficiencies are present.
Sinus membrane elevation plays a crucial role in implant

o

Figure 1: Subantral treatment categories

0-2mm
less than
the ideal height

placement. But sometimes, when the bone height is sufficient
(>8mm) then even normal implants can be placed without the
need for sinus elevation.!'®

SHORT IMPLANTS

Given the risk factors, skills needed, and cost of open lateral
window sinus grafting, the option to use short or ultra-short
dental implants is desirable if the increased risk of implant
failure is not an impediment (Table 1). Certainly, press-fit
implant designs have shown excellent long-term survival using
the transrectal approach. However, many clinicians continue
to be intimidated by the use of short endosseous root-form
threaded implants — mostly because of widespread peer
influence.['”]

ZYGOMATIC IMPLANTS

The Zygoma Anatomy Guided Approach (ZAGA) developed
by Carlos Aparicio is a one-stage procedure for immediate
loading. ZAGA classification takes into account the degree
of concavity of the anterior maxillary wall and prosthetic
implant component. Accordingly, five different anatomical
possibilities exist that influence the possible trajectory of
zygomatic implants. ZAGA has shown to be better esthetic
and prosthetic concern than the Branemark system.

Classification

The five basic anatomical groups were named as (Figure 2)
1. ZAGAO
2. ZAGA'l
3. ZAGA?2
4. ZAGA3
5. ZAGAA4.

Indications for zygomatic implants

1. Extreme resorption in the sinus area

2. Severe atrophy of the posterior maxilla

3. Reconstruction of maxillary defects following tumor
resection

4. Unilateral cleft palate and generalized maxillary atrophy

5. Nasal reconstruction.

Advantages of zygomatic implants
1. Avoids use of grafts in atrophic maxilla
2. No additional donor site surgery and morbidity

Table 1: Advantages and disadvantages of short implants
Advantages Disadvantages

. Few surgical procedures are Achieving initial stability can be
required resulting in less morbidity challenging.
and less swelling and pain

—_

N

. Few materials are required, which Submerged healing with subsequent
means less cost for the patient re-entry is generally recommended

W

. Less surgical time More chances of prosthetic

complications
4. Decreased risk of damaging
adjacent tooth roots

Type 4 bone is at higher risk
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3. Good anchorage from tough zygomatic bone which
enhances stability of prosthesis
4. Zygomatic implants do not necessarily require

hospitalization, which is usually needed for autogenous
bone harvesting from the iliac crest.!*"

TuserosITY IMPLANTS

The maxilla bone tuberosity is the posterior convexity of the
maxillary alveolar ridge. The pyramidal process is its medial
and posterior boundary. The pyramidal process is located
behind and slightly medial to the tuberosity. This process binds
to the anterior surface of the pterygoid plates of the sphenoid
bone and is interposed between the inferior end of the pterygoid
plates and the maxillary tuberosity. The implant is fixed into
the pterygoid pillar, which is the junction of palatine bone and
pterygoid plates.

If the quality height and volume of maxillary tuberosity are
insufficient, a more medially angled and implant placement are
determined by the angle of the posterior wall of the maxillary
sinus. To prevent penetration of the sinus implant is placed
parallel to the posterior sinus wall. Based on the angle of

placement and length, the posterior implant can be classified
as follows:

Classification of the posterior maxillary implant based on
anatomic location (Figure 3a-d)??"

1. Tuberosity

2. Tuberosity/pterygoid process

3. Tuberosity/pyramidal process

4. Tuberosity/pyramidal process/pterygoid process.

If the anatomy of the tuberosity is favorable, a long implant
can be placed. Maxillary sinus lining must not be perforated.
Tuberosity has a poor bone quality. Hence, a wider implant
should be used. The wide-diameter implant fills a greater
volume of the tuberosity and provides an osteotome-like
effect by condensing and compacting the internal bone of this
structure between the implant and the cortical plates of bone.*"!

PTeERYGOID IMPLANTS

Implants placement in the pterygoid region shows proper
osseointegration, retention, and stability. It was introduced
by Tulasne (1992). Tulasne (1989) credited Paul Tessier for

ZAGAO ZAGA1 ZAGA?2 ZAGA3 ZAGA4
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Figure 2: The five basic anatomical groups
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Figure 3: (a) Tuberosity. (b) Implant is located in the tuberosity, and it should be parallel to the posterior wall of the maxillary sinus. (c) Posterior implant
engaging the tuberosity and pterygoid process. (d) Posterior implant engaging the tuberosity and pyramidal process
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proposing the idea of placing implants in the pterygoid region.
The length of pterygoid implants ranges from 15 mm to 20 mm
due to a toothier long insertion path. Pterygoid implants have a
bicortical anchorage, due to which the axial loading and force
dissipation are improved, and the cantilever is eliminated.
Pterygoid implants have been defined as “implant placement
through the maxillary tuberosity into the pterygoid plate” by
the glossary of oral and maxillofacial implants.*?

The PARP classification allows working only in the

pterygomaxillary region with retromolar implants (Figure 4).2*

e PARP 1. Itis the simplest scenario when there is no sinus
invasion, and we have a bone in all its route. Bone density
determines the length of the implant

e PARP 2. The patient presents with a sinus invasion but
still has >10 mm of the remaining bone

e PARP 3. This is a case of medium-high difficulty, with
sinus invasion leaving a bone surface between 5 mm and
9 mm of remaining bone

e PARP 4. Remaining bone less than 5 mm.

Technique

The pterygoid implant is placed using a tilted concept, called
as TTPHIL technique. Implant placement is done in the
region of the second and third molar edentulous space toward
the junction formed by the posteroinferior projection of the
sphenoid, palatine process and the maxillary surface with distal
angulation of 25-45 degree depending on the maxillary floor
and height of tuberosity.*!

CompLICATIONS ASSOCIATED WITH IMPLANT
PLACEMENT IN MAXILLARY PosTERIOR REGION AND ITS
IMANAGEMENT

Perforations management

In the case of perforation, it is important to evaluate the width
and outline of a window to reach an intact membrane from
where elevation can be initiated. The membrane surrounding the
perforation is delicately dissected with a blunt instrument and
the elevation is started far from the perforation in an attempt to
relieve the tension on the tissue of the perforated area (Table 2).1!

In small perforations (<5 mm), the membrane will fold on
itself during the elevation. After complete elevation, an
absorbable collagen wound dressing is applied to the antral
mucosa as reinforcement. Its adhesive properties make it easy
to handle and apply the perforated membrane. A platelet-rich
fibrin membrane can also be used as an alternative, followed
by bone filling.

In larger perforations (5—10 mm), an absorbable collagen
membrane is placed underneath the elevated sinus
membrane to create a superior barrier to confine the
grafts, followed by suturing the perforation with a 6/0
Vicryl (Ethicon, Norderstedt, Germany) but is a very
difficult manipulation because of the inaccessibility and
the mechanical properties of the mucosa lining that has
a tendency to dilaceration and subsequently to enlarge or
create new perforations.?!

Complete tear
In this case, a large resorbable collagen membrane allows
proper reparation. This membrane will be placed on the
medial wall of the sinus and then folded on the borders of
the bone window from the upper and lower part as a new
roof and floor.

Post-operative care in patients who have undergone sinus
grafting, especially with perforation, is very important, and
the patient is asked not to blow their noses and not to sneeze,
opening the mouth for 2 weeks after surgery (no scuba diving
and no flying). If the repair of perforation seems difficult, the
procedure is interrupted.?

General considerations

e To achieve primary implant stability (35-45 Ncm
insertion torque)

e Indicated with a minimum bone width of 5 mm and
minimum bone height of 10 mm from canine to canine
in the maxilla and 8 mm in mandible

e If angulation is 30 ° or more, the tilted implants can be
splinted

e Fortilted posterior implants, the distal screw access holes
should be located at the occlusal face of the first molar,
the second premolar, or the first premolar.

PARP | PARP 2

PARP 3 PARP 4

Without sines tnvasion

Bone > 13 mm 10- 13 mm remaning bone

Retromolar/plerygold Retromolar /pterygosd

With or wathowt minimal stnus mvaston

Moderate stnus tvaston Critical sinus mvaston

5-9.99 mm remaning
bone

«<S5 men rematning bone

Plerypotd

Pierygold

PARP: Merygond anmomi radiographic pradxtion

Figure 4: Classification of the PARP
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Table 2: Perforation size, classification, and repair

Class 1 Perforation Class 2 Perforation

Class 3 Perforation

Class 4 Perforation Class 5 Perforation

Size <2mm 2 — 5mm Complete tear Bony oro-antral Complete
communication soft communication, Soft and
tissue intact hard tissue are separated

Repair Technique Continue with bone Sinus membrane Delayed membrane Split thickness sinus Invagination technique

grafting folding technique sandwich technique membrane sandwich
technique
ConcLusion REFERENCES

Finally, we can conclude that rehabilitation in the posterior
maxilla is a very complex procedure due to excessive
loss of bone height, nearness to the maxillary sinus,
and also lack of availability of space to place implants.
Recently several modifications and new techniques are
being developed by several companies so as to make
sinus elevation much easier. Some of these include the
lateral approach sinus kit manufactured by Osstem has
a dome drill, a core drill and a stopper to know where
to stop the depth of the drill. Another system includes
Dentium advanced sinus kit (DASK) system manufactured
by Dentium has a special DASK drill and an internal
irrigation system so as to cool the heat produced during
cutting. There is also another system called crestal
approach sinus kit (CAS-KIT) manufactured by Osstem
implant system has as specific drill, a hydraulic system
to elevate the membrane and special carrier to graft
materials. Hiossen’s CAS-KIT is specifically designed
to easily and safely lift the membrane in the maxillary
sinus from a crestal approach. Another system known as
PALTOP Advanced Implant DIVA manufactured by Paltop
possesses a standard interchangeable hex connection. The
PALTOP Standard Platform with a 2.5 mm hexagonal
connection covers 3.75, 4.2, and 5.0 mm implant
diameters. These three implant diameters utilize one line
of prosthetic components.

The ultimate goal in maxillary rehabilitation is to place an
implant with less time consumption and less trauma to the
patient. Therefore, it is important for a clinician to have a
sound knowledge of the maxilla, maxillary sinus, and its
various surrounding and associated structures to place a
successful dental implant. In all the above, we have tried
to discuss and cover all the things starting from anatomy of
maxilla and maxillary sinus to various options available to do
sinus elevation, various approaches to do direct or indirect
sinus lift, various graft materials that can be used and placed
and also the various treatment modalities related to posterior
maxillary rehabilitation.
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