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Abstract

Dentistry has remarkable advancements in dental restorative materials, techniques and strategies that are remarkable in
many ways. Scientifically proven approaches have proved that implants were esthetically and functionally excellent
options for tooth replacement. Restoration of dental implant is considered to be a highly evolved procedure for oral
health care considering reserved specialists and requires training beyond the regular dental school curriculum.
Considering these important facts, a thorough knowledge of maxillary sinus anatomy in the edentulous patient is very
much required for placement of successful maxillary sinus implants and the changes occurring in it periodically due
course with no replacement. Treatment planning is very crucial considering the events occurring in dimensional changes
in the maxillary sinus for successful implant placements and prognosis. The current study focuses on physical and
physiological events occurring in the maxillary sinus due to a lack of prosthesis.
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INTRODUCTION alveolar_ ridges. The gr_eatest amount of bor_1e loss is in

the horizontal dimension and occurs mainly on the
facial aspect of the ridge. There is also a loss of vertical
ridge height, which has been described to be most
pronounced on the buccal aspect. This resorption
process results in a narrower and shorter ridge, and the
effect of this resorptive pattern is the relocation of the
ridge to a more palatal/lingual position. The defect
resulting from the loss of a tooth may be complicated
by previous bone loss due to periodontal disease,
endodontic lesions, or a traumatic episode.

Sinus pneumatization was identified after
extraction of posterior maxillary teeth. The expansion
of the sinus was larger following extraction of teeth
enveloped by a superiorly curving sinus floor,
extraction of several adjacent posterior teeth, and
extraction of second molars. If dental implant
placement is planned in these cases, immediate
implantation and/or immediate bone grafting should be
considered to assist in preserving the 3- dimensional
bony architecture of the sinus floor at the extraction site

[1-4]. The size of the residual ridge is reduced most

rapidly in the first six months, but bone resorption
activity in the residual ridge continues throughout life at

ﬂenltal proceq[?rﬁs. (|3_|enerally, the EXthhC“O” soctl;e': a slower rate resulting in the removal of large amounts
€als uneventiully. HOwever, even with uneventiu of the jaw structure [8]. Initial stability of the implant is

healing, the alveolar defect that results as a of the fundamental criteria for obtaining

- one
consequence of tooth remov_al will “only t_)ecome Osseointegration. Sufficient density and the appropriate
partially restored. Concurrent with bone growth into the

socket, there is also well-documented resorption of the

Tooth extraction is one of the most common
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volume of bone are therefore crucial factors for
successful implant treatment [5-9].

Socket Grafting in the Posterior Maxilla
Reduces the Need for Sinus Augmentation. Implanted
material increases the probability of maintaining the
alveolar ridge volume following tooth extraction and
confirms the space-maintaining activity of an implanted
material covered by a collagen membrane. This
improvement in maintaining the vertical dimension in
the posterior maxillary area decreases the demand for a
sinus augmentation procedure [10].

Bony septa

The most widely studied internal structure of
the sinus is the septum (Underwood septa). They may
divide the back part of the sinus into multiple
compartments known as posterior recesses. The
presence of a septum has been related to the incidence
of membrane perforations. Membrane perforations may
lead to a higher incidence of postoperative
complications.

Bony septa of maxillary sinus

Antral septa are bony projections most
commonly arising from the floor of the maxillary sinus.
They have been found more commonly in the
edentulous than dentate maxilla because of the presence
of secondary septa. It was hypothesized that after tooth
loss, selective bony resorption of the sinus floor
resulted in areas of protrusion and depression. The
protrusive bony spikes form secondary septa, in
comparison to the primary septa, are formed along with
the development of the maxillary sinus.

This theory is further supported by the fact that
primary septa are taller and may split a sinus into two
compartments,  whereas  secondary septa are
considerably shorter [11].

Classification of edentulous posterior maxilla

Specifically, the edentulous posterior maxilla
poses a number of challenges that can complicate
implant treatment planning. Cawood and Howell, in
their classification of edentulous jaws, reported that the
posterior maxilla loses its shape upon tooth loss. This
bone loss in combination with sinus pneumatisation
often resulted in deficient vertical height, creating a
major challenge for future implant-supported
restorations.

Misch developed a classification for treatment
of the edentulous posterior maxilla based on the amount
of bone below the antrum and the ridge width.
Treatment categories ranged from SA-1 to SA-4 based
on bone height and division A (> 5 mm) or B (2.5t0 5
mm) based on ridge width. Recently, Simion et al.
developed a classification of the maxillary posterior
edentulous region that took into consideration the bone
crest as it relates to the cementoenamel junction (CEJ)
of the adjacent teeth. Together, these classifications
provide complete guidelines for rehabilitation of the
edentulous posterior maxilla, but independently, they
are incomplete [16].

ABC classification

Hom-Lay Wang and amar katranji in 2008
have proposed a new classification system. The ABC
classification is based on the assumption that the
implants will be of minimum specifications: 4 mm in
diameter and 10 mm in length.

Class A: Abundant bone

Class A indicates that the sinus floor is located
at least 10 mm from the crest, with a width of 5 mm or
greater. The distance from the bone crest to the adjacent
CEJ is 3 mm or less. In this clinical scenario, implants
can be placed without further grafting.

Sinus Class A

Class B: Barely sufficient bone

In this classification, the sinus floor is located
6 to 9 mm from the crest of the bone. The width is at
least 5 mm and does not require further horizontal
augmentation. The bone crest is 3 mm or less from the
adjacent CEJ. In this scenario, the sinus can be
augmented using either osteotome or lateral wall
(window) procedures, and the implant may be placed
simultaneously. Class B may have component defects
that require grafting prior to, during, or after sinus
elevation and implant placement. Class B situations can
be subclassified into one of three divisions.

1. Division h (horizontal defect): The sinus floor is 6
to 9 mm from the crest of the bone, and the width is
less than 5 mm and requires horizontal
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augmentation such as guided bone regeneration
(GBR) to achieve proper width. The bone crest is 3
mm or less from the adjacent CEJ. In this scenario,
the width should be augmented (e.g., GBR, on lay

graft, or ridge split/expansion) to at least 5 mm so 3.

that the Class B protocol can be followed.

2. Division v (vertical defect): The sinus floor is 6 to
9 mm from the crest of the bone with normal bone
width (> 5 mm). The bone crest is more than 3 mm
from the adjacent CEJ and requires vertical
augmentation. In this scenario, the bone crest is
elevated through grafting procedures to maintain a

proper  crown-to-implant  ratio.  Following
augmentation, implants can be placed using the
Class B protocol.

Division ¢ (combined defect): The sinus floor is 6
to 9 mm from the crest of the bone, the width is
less than 5 mm, and the bone crest is greater than 3
mm from the adjacent CEJ. In this scenario, a
combined vertical and horizontal component
requires grafting procedures. Following
augmentation, implants can be placed using the
Class B protocol.

Fig 2a (left) Sinus Class B.
. Fig 2b (right) Sinus Class B-h.
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Class C: Compromised bone adjacent CEJ. A lateral wall sinus augmentation is often
In Class C situations, the bone crest is 5 mm or recommended for a more predictable outcome. If
less from the sinus floor, the bone width is 5 mm or implant stability is achieved, then immediate implants
more, and the bone crest is 3 mm or less from the may be placed in a two-stage.
Fig 3a (left) Sinus Class C
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If implant stability cannot be achieved, a sinus 1. Division-h (horizontal): The sinus floor is 5

graft should be allowed to heal for at least six months.
Implants are placed after the healing period. Class C
situations can be subclassified into one of three
divisions.

mm or less from the crest of bone, and the
width is less than 5 mm. The bone crest is 3
mm or less apical to the adjacent CEJ. The
lateral window sinus augmentation procedure
is often recommended, and implants are placed
after sinus grafting. Horizontal augmentation is
performed as indicated.
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2. Division v (vertical defect): The sinus floor is placed.
5 mm or less from the alveolar bone crest with 3. Division-c (combined): The sinus floor is 5
normal bone width (> 5 mm). The bone crest is mm or less from the crest of bone, and the
more than 3 mm from the adjacent CEJ. The width is less than 5 mm. The bone crest is
bone crest is elevated via grafting procedures more than 3 mm apical to the adjacent CEJ.
to maintain a proper crown-to-implant ratio. The lateral window sinus augmentation
Following augmentation, implants can be procedure is performed. Horizontal and
placed using the Class B protocol. vertical bone augmentation is required for
Nonetheless, the patient should be informed proper implant placement and restoration.
that an unfavourable crown to implant ratio Implants are placed after successful sinus and
may exist after the definitive restoration is bone grafting [16].
Class Recommended procedure(s) Immediate/delayed
A Implant placement Immeadiate
B Osteotome Immediate
B-h Osteotome and ridge expansion Immediate
GBR/onlay graft Delayed
B-v GBR followed by osteotome Delayed
B-c GBR and/or onlay graft followed by osteotome Delayed
C Lateral wall sinus elevation Immediate with implant stability
Delayed without implant stability
C-h Lateral wall sinus elevation and GBR/onlay graft Delayed
Cv Lateral wall sinus elevation and GER, followed by onlay graft ifindicated Delayed
C<c Lateral wall sinus elevation and GBR, followed by onlay graft ifindicated Delayed
GBR = Guidad bona regeneration.
Abc classification and recommended treatment options (Hom —Lay Wang et al.).
CONCLUSION the endoscopic sinus surgeon. The
Maxillary sinus augmentation is the scope for Laryngoscope, 100(10), 1037-1042.
the near future in implant dentistry; thorough 7. Chanavaz, M. (1990). Maxillary sinus: anatomy,
knowledge in sinus anatomy and applied physiology is physiology, surgery, and bone grafting related to
very much required for placement of successful implantology--eleven years of surgical experience
implants and a good prognosis for every clinician. (1979-1990). The Journal of oral
Implant exposure to the sinus mucosa can cause implantology, 16(3), 199-209.
thickening and result in maxillary sinusitis and 8. Van der Weijden, F., Dell’Acqua, F., & Slot, D. E.
discomfort to the patient. Changes occurring in the (2009). Alveolar bone dimensional changes of
sinus due to edentulism must be perceived and kept in post- extraction sockets in humans: a systematic
mind for a good prognosis of the |mp|ant review. Journal of clinical penOdontOIOgy, 36(12),
1048-1058.
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