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Abstract

The early loss of maxillary posterior teeth leads to maxillary sinus pneumatisation, reducing the alveolar ridge height,
and thus posing challenge for implant placement. Owing to mechanical and anatomic difficulties, implant treatment in the
atrophic maxilla represents a cumbersome task. The maxillary sinus floor augmentation procedure is still not universally
accepted because of its complexity and its unpredictability. This condition may be treated with an elevation of the
maxillary sinus floor, which is usually accomplished by lateral or transcrestal approach to the antrum. As an alternative to
these augmentation procedures, a more conservative treatment option would be to either place short implants or to bypass
the sinus floor. This case report emphasizes on maxillary sinus by pass with tilted implants in close proximity to the sinus
wall, thus, avoiding sinus floor elevation & bone grafting procedures.
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Pneumatisation of the maxillary sinus reduces
the available amount of bone in both width and height

INTRODUCTION
Replacement of lost teeth with dental implants

has been used for replacing missing teeth for more than
five decades and considered as a feasible treatment
modality to replace missing teeth. Dental Implants were
first introduced by “Per-Ingvar Branemark” where he
observed that human body would not only tolerate
titanium but also integrate into living bone tissues [1].

The early loss of maxillary posterior teeth
leads to maxillary sinus pneumatisation, reducing the
alveolar ridge height, and thus posing challenge for
implant placement [2]. Recently, dental implant
supported prostheses (implant overdentures) have
offered many advantages such as improved retention
and support, better speech, and enhanced mastication
ability when compared to the conventional methods [3-
5]. It is considered as cheaper option but they may
require more involved maintenance, thus rendering
removable treatment not as economical as it may appear

[6].

for the placement of dental implants in the edentulous
posterior maxilla.

Next problem that may crop up in this area is
that of the quality of the bone, that is frequently less
dense, more medullar and thinner than in the jaw [7-9].

This condition may be treated with an
elevation of the maxillary sinus floor, which is usually
accomplished via either a lateral (so-called Caldwell-
Luc approach) or a transcrestal approach to the antrum.

Elevation of the maxillary sinus floor was first
reported by Boyne and James as a preparation for the
placement of blade implants (10). This first technique
involves a quite complex surgery, especially if an
autogenous graft is considered necessary. Ellegaard et
al. and Lundgren et al. presented later techniques
without grafts [11, 12].
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Later a less invasive procedure for sinus floor
elevation, with immediate implant placement, was
introduced by summers in 1994 [13-15]. The
Schneiderian membrane and the bony floor of the sinus
are elevated with osteotomes from a crestal approach,
without the preparation of a lateral window. At the
same time, some kind of graft may be placed [14, 16].

As alternative to these augmentation
procedures, a more conservative treatment option to
overcome the inadequate bone quantity would be to
place short implants to avoid entering the sinus cavity.
On the other hand, for the placement of even short
implants, there is still requiring for at least 6mm of
residual bone height [17].

In this present case report we faced above
mentioned problems of sinus pneumatisation due to
aging and alveolar ridge resorbtion. To avoid any sinus
related complication and to achieve good stability for
implant attempt was made to place tilted implant
angulated in maxillary tubrosity to for proper stability
and anchorage.

CASE REPORT

A patient reported to the clinic with a
complaint of edentulous posterior maxilla in relation to
14. General patient evaluation was carried out to rule
out any medical history of diabetes or bone related
disorders. The presurgical examinations were done for
the patient included a panoramic radiograph. The
extension of the maxillary sinus and the volume and
density of the remaining bone was evaluated by means
of maxillary computed tomography. The bone quantity
and quality were estimated based on the presurgical
radiography and on the resistance to surgical drilling
during surgery and classified according to the index
described by Lekholm and Zarb [18].

Pharmacological ~ protocol:  antimicrobial
prophylaxis was administered to the patient with
amoxycillin 850mg + clavulanic acid 125mg every 8h
for 7 days, starting from 3 hours before the operation.
After an initial rinse with chlorhexidine digluconate
0.2%, for 1 minute to disinfect the mouth, loco-regional
anesthesia  was  performed  with  lignocaine
hydrochloride 2% with epinephrine 1:100,000.

The surgery was initiated by a mid-crestal
incision in Kkeratinized gingiva starting from 2nd
premolar region to 2™ molar region side in maxilla and
a mucoperiosteal flap was elevated exposing the
vestibular bone wall. The posterior implant was tilted
distally at about a 30-degree angle and placed parallel
to the anterior wall of the maxillary sinus, with the
following measures: 4.2 x 12 mm and the 4 anterior
implants (4.2mm x 12 mm) were placed in a vertical
position (Figure 1, 2, 3 and 4). After component
installation, a 30N/cm torque was applied following
manufacturer‘s instructions. Sinus bypass was achieved

successfully by angulating posterior implant. The flap
was closed using monofilament non-absorbable
polyamide surgical suture 4-0. One week after surgery,
sutures were removed, and patient was controlled
monthly in follow-up appointments to both assess the
soft tissue health and to adjust the provisional
prosthesis.

Fig-1: Implant placed in 15 and 17 region

Fig-2: Radiograp.r'l. sﬁowing‘tiﬁedfimplant in 27 and
straight implant in 15

Fig-3: Temporary prosthesis tryin on placed implant
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Fig-4: Final prosthesis placement

DISCUSSION

In case of atrophic maxilla, implant placement
isn’t possible without undergoing invasive procedures
like bone augmentation or sinus lift procedure or both.
Several types of complications may occur during and
after the sinus elevation procedure like Schneiderian
membrane perforation, nose bleeding, post-operative
pain and swelling even though it was not described an
important negative effect on implant success rates [19].
But patient may be under psychological stress and
addition of burden of an extra surgery and increased
cost if enough bone isn’t available to carry out sinus lift
and implant placement at same appointment [20].

Bone grafting, though practicable now a days
is dependent on many factors like type of bone graft
used (autogenous, alloplastic or xenograft), host
response, age of patient, various complications
associated with grafting procedure, infection and most
importantly time spent while graft material matures and
is taken up by bone. One review revealed that there are
not many studies providing data on success rate of
dental implants placed in onlay graft augmented ridges
and demonstrated, on average, a poor methodological
quality [21].

Considering all these things, placement of an
angulated implant avoiding both invasive procedures
like sinus lift and bone augmentation procedure is a
viable treatment option [22].

Tilted implants were useful in the treatment of
edentulous jaws avoiding the bone augmentation
procedures and the involvement of anatomical
structures during surgery. However, tilting of distal
implants in full-arch rehabilitation allows to reduce
cantilever length and to augment the antero-posterior
distance between the most anterior implant emergence
and the most posterior ones with several prosthetic
advantages [23].

Surgical  complications  during  implant
placement in posterior region such as bone resorption,
poor bone quality, jaw shape, location of mental
foramen or loop of alveolar nerve, presence of sinus,
mandibular nerve and canal associated with maxilla and
mandible can be taken care of [24].

Rationale of tilted implants

e To achieve primary implant stability (35 to 45 Ncm
inser tion torque) [25].

e Indicated with a minimum bone width of 5mm and
mini mum bone height of 10mm from canine to
canine in max illa and 8mm in mandible.

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

e For tilted 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.

e Improved masticatory functions in terms of
chewing ef ficiency and bite force [24].

Disadvantage of tilted implants

e Technique sensitive procedure.

e  Surgeon needs to be very skillful.

e Computer guided surgical stent required for
implant to be placed in desired angulation.

o Not even slight change in angulation can be done.

e Long term studies are not available [26].

Various studies carried out regarding success
rate of angulated implants have shown same or less
amount of crestal bone loss in comparison to axial
implants [10, 14, 19]. Some studies have advocated that
we should not place single angulated implant to replace
single missing tooth since prosthesis fabricated over it
will be of fixed type creating more amount and duration
of load and increased off axis loading [25].

Therefore, long term  clinical  and
histopathological ~ studies are  necessary and
recommended to utilise this modality in routine
practise. However, this procedure is a viable concept in
short and medium term.

CONCLUSION

This technique is extremely technique
sensitive, useful in patients with resorbed ridges but
long term studies are required to evaluate its success
rate in terms of load distribution, marginal bone loss
around implant and prosthesis survival but currently
many practitioners are treating patients with this
modality with a great success.
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