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Abstract

maxillary arch.

Low maxillary bone density associated with physiological bone remodeling and resorption accelerated by the presence or history of
periodontal disease can prevent implant placement without either ridge and/or sinus augmentation in atrophic maxillary edentulous
cases. As an alternative to avoid bone grafting and provide immediacy in restorative treatment care for the patient, remote

anchorages to the basal bones of the maxilla of the patient are being used with zygomatic or pterygoid implants. The trans-sinus
implant, when indicated can offer a reliable alternative to the zygomatic dental implant in that treatment of the severely edentulous
maxilla. This approach is suggested in Bedrossian zones | and Il atrophy and when an ‘L’ (or concave) anterior sinus wall anatomy is
present. This approach will be discussed utilizing two case examples on how trans-sinus implants may be considered in treating the
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Low maxillary bone density associated with physiological bone
remodeling and resorption accelerated by the presence or history of
periodontal disease can prevent implant placement without either
ridge and/or sinus augmentation in atrophic maxillary edentulous
cases. As an alternative to avoid bone grafting and provide imme-
diacy in restorative treatment care for the patient, remote
anchorages to the basal bones of the maxilla of the patient are being
used with zygomatic or pterygoid implants. Bedrossian has pro-
posed a classification helping the practitioner to identify the different
remaining osseous structures of the maxilla and has divided them
into four zones (Fig. 1)™?. The maxilla is divided into different
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zones with Zone I - canine to canine, Zone II — the bicuspids, Zone
III - the molars and Zone IV — the zygomatic area. The Bedrossian
classification provides a guideline for which surgical approach may
be utilized on that patient by reviewing their panoramic radiograph.

When bone is available only in the zone 1, meaning that the
premolar and molar zones (I and II) are deficient and only bone
is available in the intercanine zone, Zygomatic dental implants
are indicated.

Even that recently, their clinical utilization has steadily
increased, zygomatic implant surgery is a complex process that
must be performed by experienced and trained practitioner. They
are technique sensitive and can be associated with significant
morbidity and often do not allow revision in treatment in case of
complication!®=!,

For those limiting factors, practitioners have been looking into
alternative treatment modality allowing for immediacy in
restorative treatment care while providing adequate anterior
posterior spread of the dental implants and avoid the delayed and

Figure 1. The Bedrossian zone classification of the maxilla (zone | = premaxilla,
zone Il =premolars, zone Il =molars, and zone IV = zygomatic process).
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Figure 2. lllustration of trans-sinus implant placement (left) compared to
zygomatic implant placement (right) and the associated anatomy.

grafting procedure for the patient. The trans-sinus implant (Ole
Jensen, Paolo Malo, etc.) when indicated properly can offer a
reliable alternative to the zygomatic dental implant in that
treatment of the severely edentulous maxilla. This approach is
suggested in Bedrossian zones I and II atrophy and when an ‘L’
(or concave) anterior sinus wall anatomy is present!®!. This
approach does require a minimum of 3-5 mm of crestal bone
height for initial stabilization of the implant at placement. Cross
arch stabilization with other implants in the maxilla is required so
this is a consideration for full arch cases when treatment planning
as an alternative to use of zygomatic implants!”!. This may also be
considered as a rescue implant when a standard tilted implant has
failed in the premolar region.

The trans-sinus implant angles the implant from the crest in a
mesial direction, through the sinus to have its apical portion
anchored in the piriform rim of the lateral nasal wall bone
(Fig. 2). A lateral sinus window is created and the Schneiderian
membrane is elevated in the anterior aspect of the maxillary sinus
prior to osteotomy creation in preparation for implant place-
ment. The osteotomy will transverse the elevated sinus so that
upon insertion of the implant, the apical portion is within bone as
well as the crestal portion of the implant. Osseous graft material is
then placed over the exposed implant within the sinus prior to site
closure.

This technique should be considered as the first choice of
treatment option when indicated due to some clinical
advantages to utilization of zygomatic implants. There is less
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Figure 4. Placement of the implant with a trans-sinus approach following a
lateral window approach and Schneiderian membrane elevation.

surgical morbidity and is similar to a standard lateral sinus
approach'®!. Potential complications compared to zygomatic
implants are reduced as is surgical trauma to the patient
during surgery and during the postoperative period”!?!. The
implant platform can be positioned at the mesial portion of
the first molar or at the second premolar depending on the
A-P spread required for proper posterior support. The trans-
sinus implant crestal position also can provide better poster-
ior support between a pterygoid implant and one placed at
the canine area on a full arch reconstruction. Additionally,
the apical portion of the trans-sinus implant is fixated into the
nasal rim allowing good primary stability of the implant at
placement with engagement of the implant into three cortexes
(crestal, sinus wall, and nasal wall). This permits immediate
function as a preferred treatment modality when splinted to
implants in the full arch. The trans-sinus technique does
require implants with an average length of 20-25 mm so that
the apical is able to engage the nasal wall. The surgical
technique does require surgical experience/skill and is
restricted due to specific anatomical requirement based on the
shape of the sinus.

DROIT Mg

Figure 3. Panoramic radiograph pretreatment with floor of the maxillary sinus
outlined (red) demonstrating insufficient alveolar height to support implant
placement without sinus augmentation and delayed implant placement.
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Figure 5. Following trans-sinus implant placement on the right quadrant and
zygomatic implant placement in the left quadrant.
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Figure 6. Panoramic radiograph following implant placement with a pterygoid
implant in the posterior right, trans-sinus implant in the right quadrant (sinus
augmentation outlined in red), anterior implants in the premaxilla and zygomatic
implant in the left quadrant.

Case 1l

A 75-year-old male American Society of Anesthesiologists II
patient presented with terminal dentition related to periodontal
and structural conditions of the remaining dentition. The patient
presented requesting a fixed approach to replacing the failing
dentition in both arches and wished to avoid anything removable
during the healing period. Upon radiographical examination
(panoramic and cone beam computed tomography evaluation),
only Bedrossian zone I and partially zone I had sufficient bone to
receive dental implants without extensive sinus augmentation
and delayed implant placement. Remote anchorage implantology
was indicated to provide the patient with immediacy of treatment
care and avoid removable provisionals during treatment. The
right quadrant radiographically presented with a ‘L’ concave
shape of the anterior wall of the sinus and suited for use of a trans-
sinus implant (Fig. 3). The left quadrant had a greater volume of
bone on the medial aspect of the sinus and was treatment planned
for a zygomatic implant to be placed in its ZAGA 2 bone.
Consent forms were reviewed and signed by the patient. Local
anesthetic was administered to the maxillary arch from tuberosity
to tuberosity in the buccal vestibule and palatal aspects of the
arch. The remaining dentition were extracted and a crestal inci-
sion made and a full thickness flap was elevated to expose the
buccal ridge to the inferior border of the zygomas bilaterally. A
lateral sinus window was created on the right and the boney
window was carefully removed while keeping the Schneiderian
membrane intact without any perforation. The membrane was
dissected from the osseous walls of the sinus then lifted anteriorly
to the mesial border of the canine pillar, medially to the osseous
border and distally to the first molar area (Fig. 4). The extended

Figure 7. Panoramic radiograph following restoration with final hybrid
prosthesis.

Figure 8. Pretreatment radiograph demonstrating pneumatization of the
maxillary sinus with failing dentition.

sinus reflection allows for safe osteotomy preparation without the
risks of tearing the membrane. Standard sinus augmentation with
an allograft or other appropriate osseous graft material can take
place. An effort to reach as distal as possible with the augmen-
tation is performed. This allows grafting of the remaining sinus
cavity subsequent to placement of the implant into the osteotomy
in order to develop the edentulous area for the placement of
future implants in the case of failure or revisions that may be
needed in the future.

The implant osteotomy follows the long axis of the canine
pillar, through the crest, transversing the sinus cavity, engaging
the cortex of the anterior wall of the sinus and finally anchoring
into the cortex of the nasal floor. With engagement of the three
cortexes primary stability for the implant is provided, allowing
for placement of multiunit abutments (MUAs) to correct the
angulation of the angled trans-sinus implants and fabrication of
an immediate load provisional prosthesis. Typically, 30° MUA
are the most common size used in this technique.

Trans-sinus placement followed with primary stability
exceeding 50 Ncm, and implants were placed at the other planned
sites on the arch (Fig. 5). MUAs were connected to the implants
and the patient was restored with an immediate screw retained

Figure 9. Following extraction of the failing dentition and placement of a lateral
window into the maxillary sinus with elevation of the Schneiderian membrane in
preparation for immediate trans-sinus implant preparation.
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Figure 10. Line indicating the angulation of the implant placed to transverse the
mesial of the sinus and have its apex engage the medial nasal wall with an
angled multiunit abutment on the implant to parallel it to the other implants that
had been placed.

provisional prosthesis (Fig. 6).

The final hybrid prosthesis was placed after 6 months on both
arches. At 1-year follow up a panoramic radiograph was taken
(Fig. 7). This demonstrated implant integration, crestal bone
maintenance at the previous levels and the graft could be visua-
lized distal to the trans-sinus implant that had been placed and
induction for the previous year.

Case 2

A 45-year-old male American Society of Anesthesiologists I
Y g
patient presented with terminal dentition related to severe dental

Figure 11. Augmentation of the maxillary sinus to cover the portion of the
implant sitting within the sinus not within bone prior to closure, along with
socket grafting of the extraction sites.

Figure 12. Radiograph of the trans-sinus implant and the associated graft
placed within the maxillary sinus with points of engagement with the three
cortices.

decay of the remaining teeth. He had been referred for placement
of dental implants to replace his failing natural dentition.

Upon radiographical examination, he was found to have ade-
quate bone volume in Bedrossian zones I and II. Adequate bone was
noted in the left quadrant for placement of a standard tilted implant
mesial to the anterior wall of the sinus. In the right quadrant ade-
quate bone volume was available only in the Zone 1. Sinus anatomy
analysis revealed a deep mesial concavity indicating the use of a
trans-sinus as an alternative to usage of a zygomatic implant
(Fig. 8). This was the preferred treatment modality chosen princi-
pally due to the patients young age and the possible need of revision
in the future as the patient reached an older age.

Consent forms were reviewed and signed by the patient. A
surgical approach and steps following those used in case 1 were
utilized. The lateral sinus window was created to allow access to
the mesial portion of the maxillary sinus (Fig. 9). The implant was
placed in the posterior right, angled mesially to engage the cor-
tices for a trans-sinus implant (Fig. 10). Allograft was placed into
the sinus filling the elevated area, covering the portion of implant
transversing the sinus to encase the entire implant in bone once
healing had completed (Fig. 11). Additional allograft was placed
into the extraction sockets. To achieve wider A-P spread and
eliminate cantilever use, pterygoid implants were added bilat-
erally as well as implants in the anterior (Bedrossian zone I).
Radiographs were taken to document implant placement in
relation to the anatomy and the grafted sinus (Fig. 12). It is noted
that the trans-sinus implant engages the three-cortex providing
immediate stability for provisional restoration placement while
splinted to the other implants across the arch. A panoramic
radiograph following full arch implant placement with pterygoid
implants (bilateral), a trans-sinus on the right, anterior implants

Figure 13. Radiograph following full arch implants with pterygoid implants
(bilateral), a trans-sinus on the right, anterior implants in the premaxilla, and a
tilted implant on the left to bypass the sinus.
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Figure 14. Panoramic radiograph following implant placement demonstrating
the implants in the posteriors bilaterally in relation to the sinus floor prior to
surgery (red) and level of graft placement (yellow).

in the premaxilla, and a tilted implant on the left to bypass the
sinus (Fig. 13). The sinus floor and medial wall can be noted in the
radiograph bilaterally (red line) as well as the new sinus floor on
the right following placement of the sinus augmentation (yellow
line) (Fig. 14). A polymethyl methacrylate provisional hybrid
prosthesis was fabricated (Fig. 15) and seated intraorally on the
MUA’s that had been placed on the implants. A panoramic
radiograph was taken to verify seating of the provisional pros-
thesis (Fig. 16).

Discussion

Utilization with zygomatic dental implants are a resourceful tool
to use in the treatment of Bedrossian zone I and II combined
edentulism. They provide primary stability, good anterior pos-
terior spread, with a graftless technique reducing treatment time
and overall cost are positive attributes to consider when treat-
ment planning cases of severe bone loss in the maxilla. But
zygomatic implants also represent a terminal treatment modality
for the patient as they block the possibility of revision or change
in treatment for the patient should conditions change down the
road. For that reason, the trans-sinus technique when indicated
represents a valuable alternative as it keeps the door open for the
patient for further treatment option in the future should condi-
tions of the implants placed require revision.

Utilization of extended-length angulated trans-sinus implants
provides surgical and prosthetic advantages for immediate fixed
rehabilitation of the severely atrophic maxilla™"!, The literature

Figure 15. A polymethyl methacrylate hybrid was fabricated as a provisional
restoration.
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Figure 16. Panoramic radiograph following insertion of the polymethyl
methacrylate hybrid provisional to verify seating on the multiunit abutments.

has discussed the need of grafting or not to support trans-sinus
implant usage. Jensen has recommended to graft if the residual
crestal bone is less than 4 mm!'?!. Other studies reported that
there was a lower implant survival and poorer clinical results
when grafting was not utilized in implants placed in the sinus
area’>141 Although several studies have reported no difference
in survival of trans-sinus implant with or without simultaneous
sinus augmentation, planning should consider future potential
for revision!"*'¢!, The authors therefore recommend in the trans-
sinus approach discussed with the two cases presented to graft the
sinus cavity not only to encase and support the trans-sinus
implant but also to develop the site for any potential future
revision that may be required. As patient treatment needs evolve
as they age, the placement of additional implants in the future
should implant failure occur or revision becomes necessary may
occur, so the area is ready for those potential occurrences. The
grafting also limits further pneumatization of the maxillary sinus
providing a better anatomical situation for future implant
placement, be it zygomatic or traditional implants.

Additionally, comparing trans-sinus placement to a crestal
approach with sinus augmentation where both have 3—5 mm of
crestal bone engagement, the trans-sinus implant having its apical
terminus in bone at placement permits immediate loading.
Whereas, implant placement with a crestal sinus augmentation
with similar crestal engagement typically has insufficient stability
to permit immediate loading. This approach can be combined
with zygomatic or traditional implant placement in the anterior
increasing treatment options for immediate loading of the max-
illary arch on those cases where significant ridge height has been
lost either due to bone resorption, sinus pneumatization or a
combination of those.

When deciding treatment options there are some things to con-
sider. Trans-sinus surgery is less traumatic for the patient then
placement of zygomatic implants and does not require the high level
of surgical skill required for zygomatic implant placement. Surgical
placement of the trans-sinus implant is similar to a lateral sinus
approach and visualization allows the practitioner to see where the
drill is contacting the piriform rim of the lateral nasal wall bone.
Potential complications include misjudgment of the depth of the
drill when creating the osteotomy in the piriform rim of the lateral
nasal wall bone with the resulting perforation into the nasal fossa.
To avoid this, use of a panoramic radiograph or cone beam com-
puted tomography is required to be able to measure how thick the
lateral nasal wall is when planning the osteotomy. Morbidity is
lower than with zygomatic implant placement and comparable to
lateral sinus augmentation surgery or a crestal approach.

Conclusion

Trans-sinus implant placement should be considered as an alter-
native to zygomatic implants when the sinus anatomy permits its
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use and 3-5 mm of crestal height remains. This will lower the cost
of treatment and decrease potential complications reported with
zygomatic implant placement while improving postoperative
comfort for the patient during the early healing phase of treat-
ment. The long trans-sinus implants with their engagement of the
three cortices’, allows when splinted across the arch utilization of
immediate provisionalization during the healing phase of treat-
ment. As the advanced surgical skills required for zygomatic
implant placement are not required for trans-sinus implant pla-
cement, this treatment modality allows more practitioners to add
this to their armamentarium. With the less traumatic surgery
involved and lower morbidity trans-sinus implant placement will
have an easier postoperative experience for the patient.
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