OPEN @ ACCESS

Case Series

Journal of Dental Science, Oral and Maxillofacial Research

Treating the atrophic maxilla with four, three, or
even one ultrashort implant

Rolf Ewers,' Mauro Marincola,? Paolo Perpetuini?
'University Hospital for Cranio-Maxillofacial and Oral Surgery, Austria
Ylmplant Dentistry Center University of Cartagena Colombia

*Dental Technician, Laboratorio Odontotechnico, Italy

Correspondence: Rolf Ewers, Prof. em. MD, DMD, PhD, University Hospital for Cranio-maxillofacial and Oral Surgery,Waehringer
Guertel 18-20, 1090 Vienna,Austria and CMF Institute Vienna, Schumanngasse |5A—1180 Viena, Austria, Email rolf@cmf-vienna.com

Received: April 11,2021 | Published: May 18,2021

Copyright© 2021 Ewers et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

In continuation of the prospective cohort study of patients with a class V or
VI severely atrophic maxilla treated with four ultrashort 4.0 x 5.0 mm locking
taper conus implants, now, a study of patients is presented with more severely
atrophic maxillae. The use of only three 4.0 x 5.0 mm, 4.5 x 5.0 mm, or 4.5
x 6.0 mm ultra-SHORT® Implants, is the significant difference of this new
study. The use of one implant placed through the incisive foramen and into
the nasopalatine canal makes these treatments possible. The implants were
restored with prostheses fabricated with the CAD/CAM, metal—free, fiberglass
reinforced hybrid resin material, TRINIA®. The implant insertions did not

cause any sensorial nerve disturbances. Since the three-implant restorations
successfully supported twelve—unit fixed prostheses, a third study was initiated
using only one implant with an overdenture fabricated with the new resin
reinforced metal free material and retained with a Brevis abutment.

Keywords: Reduce the number of implants, reduce the size of implants,
locking taper and conus implants, extreme maxillary atrophy, alveolar crest
splitting, avoiding sinus elevation procedures, avoid augmentation procedures,
metal-free fiberglass—reinforced hybrid resin prostheses, fabrication of CAD/
CAM prostheses, overdentures on one implant, triangular—stability.

Introduction

Rehabilitation of the severely atrophic maxilla is always an incredibly
challenging task for both surgical and prosthetic clinicians. The early
loss of the dentition and long lasting edentulism lead to atrophy
throughout the maxilla. Especially, the early loss of molars leads
to a significant atrophy of the alveolar process and an extensive
pneumatization of the maxillary sinus.! Since Tatum’s lecture
about the so-called “sinus lift”,> many methods have been reported
to solve these problems with excellent long-term results.>* With
more experience and treatments being performed, these procedures
became minimally invasive.* ! As Osseointegration has been defined
as a direct and functional connection between bone and an artificial
implant'? time has proofed that function is also important for a long
lasting osseointegration besides implant material and coating.!
Therefor in the last three decades short and ultrashort implants have
become more commonly used as an alternative to conventionally long
implants in conjunction with bone augmentation procedures. And
yet, scientifically evidenced-based reports are still few - especially
for the severely atrophic edentulous patient, who is one of the most
challenging patients for dentists to provide implant prostheses.

To avoid extensive surgical vertical and horizontal augmentation
procedures, such as sinus lifts, in 2010 a prospective cohort study was
initiated at the University Hospital with four 4.0 x 5.0 mm, posteriorly
placed implants. When thin anterior alveolar ridges necessitated, 3.0
x 8.0 mm calcium phosphate—coated (CP) locking taper implants'
were placed. In complex cases it was observed that the options for
augmentation and implant placements in the anterior maxilla were

extremely limited due to the narrow width and limited height of the
alveolar crest. Therefore, currently there is a prospective cohort study
with three ultrashort 4.0 x 5.0 mm CP coated locking taper implants
for the severely atrophic maxilla in concert with the longer existing
study of three ultrashort implants in the mandible.'* Depending on the
size and form of the incisive foramen and nasopalatine canal,'® 4.5 up
to 6.0 mm diameter ultrashort implants were used.'” To determine if
it would be possible to insert an ultrashort implant into the incisive
foramen and the nasopalatine canal, a preoperative Cone—Beam
Computed Tomography (CBCT) is essential.'®2

The middle ultrashort implant is inserted into the incisive foramen
and nasopalatine canal, where there is usually one cavity with two
nerves,*! since this is the thickest boney site in the atrophic premaxilla
where an implant can be placed. Most incisive foramen have one
cavity in which two incisive nerves are situated.”>** For Le Fort I
Osteotomies® and for Horseshoe Le Fort I Osteotomies with free
Tliac crest bone block transplants,®?” the incisive nerve and vessel
structures are always cut without any permanent clinical effects. This
fact is also true for the placement of an implant into the nasopalatine
canal, despite most authors denying this fact.®® De Mello et al.?” have
shown in a large—scale systematic review and meta—analysis of 238
articles, where they cited ten articles with references to 91 implants
being inserted into the incisive foramen with a success rate of 84.6 %
to 100 %, with only one permanent nerve disturbance being reported
after the lateralization of the nerve. For all the twelve—unit full arch
implant loaded prostheses,*® TRINIA®, a metal-free, fiber—reinforced
hybrid resin CAD/CAM material was used.
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Previously, for most severely atrophic maxillae, a Horseshoe Le Fort
I Osteotomy with a free iliac crest bone transplant was performed.?’
However, after the favorable results reported by Kern®' and others®
treating the mandible with only one implant, a small series was started
to try to perform this method also in the maxilla, inserting one ultra-
SHORT® implant into the incisive foramen and nasopalatine canal to
enable an overdenture on a single Brevis™ abutment.

Materials and methods

This “prospective cohort study” was approved by the institution’s
ethical committee under the number “EK 018/2011” The prospective
study was designed according to the Declaration of Helsinki, as well
as the Good Clinical Practice guidelines. The study is designed as
a bicentric cooperation between the University Hospital for Cranio—
Maxillofacial and Oral Surgery Vienna and the CMF Institute Vienna.

Consecutively, all edentulous patients with pronounced maxillary
atrophy Class V and VI according to Cawood and Howell,* in
consideration of the common criterion of exclusion and after a written
consent were included. Patients with Bisphosphonate/Denosumab—
anamnesis, heavy smokers with more than 10 cigarettes per day and
adolescents were excluded.

Study No. | with four implants

All 18 patients, 54 to 80 years of age (12 women; mean age, 66.9+£9.0
year; range, 54.0 to 79.7 year; 6 men; mean age, 67.6+5.3 year; range,
61.4 to 76.5 year; there was no significant age difference between
female and male patients) had been treated with four 4.0 x 5.0 mm
ultra—SHORT® Implants, covered with Integra—CP® surface (Bicon,
Boston, USA), For patients with very thin maxillary anterior alveolar

crests, 3.0 x 8.0 mm locking taper implants were placed.'”** The
healing time for the implants was six months. During the uncovering
session, the impressions and the bite registration were made. For the
prosthetic rehabilitation, a 12—unit full-arch CAD/CAM produced
prosthesis fabricated with TRINIA® metal—free fiberglass—reinforced
hybrid resin material was used, which was either cemented onto the
abutments or attached with screws and fixed—detachable abutments.
After finishing their prosthetic treatment, patients had been evaluated
yearly in a recall program, which included panoramic radiographs.

Results

Of the 18 patients with 72 implants which were previously reported,'*
only 12 patients are still remaining in the recall program, due to severe
illnesses or demise. The longest evaluation is 98 months (8.2 years).
For the 48 implants inserted in these 12 patients, 4 implants have
been lost (8.33%). The four patients who lost an implant, were able
to function on their three remaining implants until the fourth one was
replaced. There have been no observed fractures of the 12 TRINIA®
prostheses. As previously reported,'” radiographs reveal only slight
marginal bone loss.

Case reports

As an example, an already published treatment of a 69-year-old male
patient,'? who last presented for his 6-year recall is being presented.
The panoramic radiograph shows in Figure 1A his initial situation,
and Figurelb his situation at time of loading. Initially, the patient had
a cemented prosthesis on four abutments. Later the patient asked to
have a removable telescopic solution, which Figure 1C shows after
his 6 years of loading.

Figure I A Magnified section of a panoramic radiograph of a 69-year-old male patient with extensive maxillary atrophy with a splint and two metal points

incorporated for navigation help.

Figure 1B Magnified section of a panoramic radiograph with four inserted 4.0 x 5.0 mm SHORT® Bicon Integra CP implants cemented on four abutments.
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Figure 1C Magnified section of a panoramic radiograph with a TRINIA® prosthesis fixed on four individually milled telescopic abutments and copings after 6

years of loading.

Figures 2a and 2c show the intraoral view after 6 years. Note on this
image the new telescopic prosthesis with four individually milled
telescopic abutments and copings, which accommodated the patient’s
request after 4 years for a full-arch removable prosthesis with short
distal extensions (Figure 2A-2C). The second demonstration is of a
69-year-old male patient, who had not only a pronounced maxillary
atrophy class V=VL.33 in vertical dimension, but also a very thin
alveolar process in the premaxilla and premolar region. Therefore,
bilaterally in the frontal region a 3.0 x 8.0 mm SHORT® implant
was placed. For the very narrow alveolar crests in the premolar
region, after a supra—periosteal tissue preparation and a widening or
spreading of the alveolar crest, were performed before inserting the
4.0 x 5.0 mm ultra—SHORT® implant. The panoramic radiograph in
Figure 3A shows his initial situation, Figure 3B at time of loading and
Figure3c at his 6-year recall. Figure 4 shows the situation intraorally
after six years of loading.

Figure 2A Intraoral situation after 6é-years loading with individually milled
telescoping abutments.

Concluding the presentation of four Bicon implants panoramic
radiographs of implants with 6.5 and 7 years of loading is shown
(Figure 5). On the left side is their preoperative images, in the middle
is their images at initial loading, and on the right side is their latest
recall radiograph. Images in the upper row are of a 64-year-old
female patient with 7 years loading, images in the middle row are of
a 65-year-old female also with 7 years of loading and images in the
lower row are of a 67-year-old male with 6.5 years of loading.

Interestingly, there always appears to be a visible stability of the bone

levels around the implants. Although all the implants are splinted and
are not individually loaded, there is no peri—implant bone loss visible.

Figure 2B Undersurface of the TRINIA® prosthesis with four individually
milled telescopic copings and short extensions since distal implants could not
have been inserted more posteriorly.

Figure 2C Intraoral situation after 6-years of loading.

Study No. Il with three implants

Eleven patients aged between 55 to 86 years old with extreme
maxillary atrophy class V to VI according to Cawood and Howell*
were included in this study group. All patients had been treated with
a 4.0 x 5.0 mm implant on each premolar side and a 4.5 up to 6.0
mm diameter calcium phosphate coated ultra—SHORT® implant
in the incisive foramen and nasopalatine canal.’>”3* In very thin
premolar regions, an alveolar crest widening or splitting procedure
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after a supra—periosteal preparation was performed.*® The anatomical
peculiarities and the special operative techniques have been previously
described.** The healing time for the implants was six months. The

prosthetic rehabilitation was with a 12—unit full-arch CAD/CAM
produced prosthesis fabricated with metal—free fiberglass—reinforced
hybrid resin material.

Figure 3A Magnified section of a panoramic radiograph of a 69-year-old male patient with pronounced class V-VI maxillary atrophy.

Figure 3B Magnified section of a panoramic radiograph after insertion of two 3.0 x 8.0 mm and two 4.0 x 5.0 mm Bicon Integra-CP implants and after

incorporating a cemented TRINIA® full arch prosthesis at the time of loading.

Figure 3C Magnified section of a panoramic radiograph after six years of loading, revealing no marginal bone loss.

Results

Of the eleven patients with 33 implants, six were women (58.2 to 68.7
years) and five were men (63.4 to 81.6 years). They all had been in
a twice per year recall regimen. The mean observation period is 34.2
months, and the longest observation period is 66 months (5.5 years).
In the premolar region twenty—two calcium phosphate coated locking
taper Integra—CP implants were placed. For the incisal foramen and

nasopalatine canal, four 4.5 x 6.0 mm, four 5.0 x 6.0 mm and three
5.0 x 5.0 mm calcium phosphate coated locking taper Integra—CP
implants were placed. During the observation period of 5.5 years, all
implants remained osseointegrated and only two implants (6.06 %)
were lost.

The loss rate is relevant considering the following: the advanced age
of both patients, the extreme maxillary atrophy, the relatively large
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diameter of incisive foramen and nasopalatine canal, and the surgeon’s
experience with the new surgical placement techniques. The wider
the foramen, the more difficult it is to insert an implant. Surprisingly,
both patients were able to use their prosthesis very carefully on only

two implants, during the osseointegration time of their replacement
implant. None of the 11 twelve—unit prosthesis showed any fracture
of the resin material. As reported with four implants,'* there were only
minor changes in the marginal bone levels with three implants.

Figure 5 Sections of panoramic radiographs. Left side before implant insertion. Middle column at initial loading and right side most recent recall. Upper row
a 64-year female with 7 years of loading, middle row a 65-year-old female with 7 years of loading and lower row a 67-year-old male with 6.5 years of loading.

Case report

The treatment of 65-year-old patient, which was previously reported'’
presented at his 4—year reevaluation is being shown. Figure 6a shows
a Cone Beam CT in transvers projection before extraction of his teeth
6 through 10 with massive lone loss around the teeth. Figure 6B
reveals the severe bone defect of premaxillary bone. Only around the
incisive foramen and the nasopalatinal canal is bone left. Figure 6¢
shows the insertion of three implants. Figure 6d shows the Cone Beam
CT in sagittal projection after insertion of the middle Bicon implant
through the incisive foramen and into the nasopalatine canal.

Figure 7A shows a section of a panoramic radiograph at initial loading
with the prosthesis onto the three fixed detachable abutments. Figure
7B the appearance at the 4 year recall visit. Note: there is no apparent
change of marginal bone level around the Bicon implants. Figure 8
shows the intraoral situation at his 4—year recall.

Concluding the reporting of the study with three implants, a panoramic
radiograph survey of three patients with 4- and 3.5-years loading time
is being shown (Figure 9). On the left side are images before the
implant’s insertions. In the middle column at their initial loading, and
on the right side at their last recall. In the upper row is an 86-year-
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old female patient (one of the oldest) with a 4—year loading, in the
middle row a 70-year-old male patient also with a 4—year loading,
and in the lower row a 68-year-old female patient with a 3.5—year
loading. Interestingly, there always is a visible stability of the bone
levels around the implants. Although all implants are splinted and not
individually loaded, there is no peri—-implant bone loss visible.

6,” %

Figure 6A Cone Beam CT in transverse projection revealed massive bone
loss around teeth 6 through 10 prior to their being extracted.

Figure 6B Cone Beam CT in transverse projection after extraction of the
teeth, reveals extensive bone loss, except for an area around the nasopalatine
canal where there is some remnant bone.

Figure 6C Cone Beam CT in transverse projection only two of the three
implants are seen.

Figure 6D Cone Beam CT in sagittal projection after inserting the middle
Bicon implant through the incisive foramen into the nasopalatinal canal.

Study No. lll with one implant

Based on the gained experience and the successful results of the
studies with “all-on—four” and “all-on—three” (and according to the
suggestions and reported good results in the mandible by Kern et
al.’"), it was decided to try to insert only one ultra—SHORT® implant
in the maxilla through the incisive foramen into the nasopalatine
canal to support a TRINIA® overdenture in the atrophic maxilla.
Proportionally to the width of the nasopalatine canal, an ultrashort
Bicon implants with diameters up to 6.0 mm were used.

Results

On four patients ages of 62 to 75 years, implants were inserted through
the incisive canal and into the nasopalatine canal. The implants used
ranged from a 4.5 mm up to 6.0 mm x 5.0- and 6.0 mm calcium
phosphate coated locking taper implants with a healing time of six
months. The prosthetic rehabilitation was with a full-arch CAD/
CAM produced prosthesis fabricated with the metal—free fiberglass—
reinforced hybrid resin material. The prostheses were fixed to a single
implant with a Brevis™ (Bicon) attachment and abutment. During
the short observation period of 30 months, no complications were
observed, and all patients are incredibly happy with their prosthetic
solution. Importantly, the patients have the feeling that their prosthesis
is not loose and not in danger of inadvertently slipping out of their
mouth — despite their extreme maxillary atrophy.

Case report

For a 75-year-old female patient, diagnosed with an extreme maxillary
atrophy class VI (Figure 10A & B) and a mild mandibular atrophy
class III-IV3 (Figure 10C) after being edentulous for 57 years.

The only region of the maxilla with sufficient bone for an implant is
the premaxilla with two incisive foramina and nasopalatine canal in
the middle (Figure 10D).

Initially, the mandible was treated by inserting three 4.0 x 5.0 mm
Bicon CP coated locking taper implants (Integra—CP) (Figure 11A).

After two months one 5.0 x 6.0 mm CP coated locking taper implant
was placed through the incisive canal and into the nasopalatine
(Figure 11B).

The postoperative Cone Beam CT images in Figures 12A and
12B reveal a satisfactory position of the implant in the premaxilla.
During the six months of osteointegration of the maxillary implant,
the mandibular implants were uncovered, and at the same session
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the impression and the bite registration were made. Note the facial resin material, the problem of the too facially positioned implants due
position of the impression posts (Figure 13). to the progenic class III malposition was solved. The three sleeves and
screws were positioned in front of the canines and incisors (Figure 14

After the Perpetuini Dental Laboratory had fabricated the full-arch & 15)

CAD/CAM prosthesis with metal-free fiberglass—reinforced hybrid

Figure 8 Intraoral situation at his 4-year recall.

The position of the fixed—detachable abutments (Figure 16) clearly (cantilevers) due to the extreme labial positioning of the screws. The
reveals an extreme progenic class III malocclusion. Figure 17  entire prosthesis is a distal extension (cantilever).
shows the full-arch prosthesis fixed with three screws in the screw

detachable abutments. Figure 18 reveals the long bilateral extensions Ten years ago, the authors experienced facially positioned implants

in a progenic class III relationship for a 59-year-old female patient,
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whose four 4.0 x 5.0 mm CP coated locking taper implants had right 19.0 mm. Once again, the entire prosthesis is a distal extension
been tilted too far labially (Figure 19B). Their position necessitated  (cantilever).

that the sleeves and screws be positioned far in front of the canines
and incisors. The panoramic radiograph (Figure 19A) reveals the
exceptionally long extensions (cantilevers). Left is 21.0 mm and the

The lateral cephalometric radiograph also reveals the distinctly long
bilateral extensions (cantilevers) of 21.0 mm on the left side and 19.0
mm on the right side of the prosthesis (Figure 19B).

Figure 9 Sections of panoramic radiographs. Left side before implant insertion. Middle column at initial loading and right side most recent recall. Upper row
images of an 86-year-old female patient with 4-year recall, middle row a 70-year-old male patient also with 4-year recall and lower row a 68-year-old female
patient with a 3.5 year-recall.

&

Figure 10A Panoramic radiograph of a 75-year-old female patient with extreme maxillary atrophy class VI and a mild mandibular atrophy class Ill-IV [33] after
being edentulous for 57 years.

Figure 10B Frontal section of a Cone Beam CT with extreme bilateral atrophy of the alveolar crests in the premolar region, class VI [33].
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Figure 10C Sagittal Section of a Cone Beam CT showing an extreme
progenic Angle class Il bite relationship.

Figure 10D Transverse section of a Cone Beam CT showing the premaxilla
with two incisive foramina and the nasopalatine canal.

Figure 20A shows the intraoral situation at the 9—year recall revealing
the successful resolution of the facially angled implants. Despite the
extreme loading during the 9 years of prosthetic wear, there was no
fracture of the prosthesis and no apparent bone loss visible on the
panoramic radiographs (Figure 20B).

Continuing with the discussion above, a 75-year-old female patient,
whose implants were uncovered after six months is presented. During
the same session, the impressions and the bite registration were made
(Figure 21). A few days later, another bite registration was made at the
try—in session with the prepared overdenture base providing fixation

for the orientation. The green plastic impression sleeve fits precisely
onto the titanium impression post to ensure a precise try—in and bite
registration (Figure 22).

Figure | 1A Section of panoramic radiograph after the insertion of three 4.0
x 5.0 SHORT® implants.

Figure | 1B Intraoperative view during the insertion of a 5.0 x 6.0 mm CP
coated locking taper implant with the Implant Inserter/Retriever instrument
on a Threaded Straight Handle.

Figure 12A Frontal section of a Cone Beam CT after insertion of a 5.0 x 6.0
mm Bicon CP coated locking taper implant.
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Image of the finished prosthesis, which was fabricated by Paolo
Perpetuini. Figure 23 shows the single Brevis™ attachment fixed in
the implant analog of the master model. Figure 24 shows the finished
prosthesis and Figure 25 the prosthesis from below with the Brevis™
attachment in the middle.

Figure 12B Sagittal section of a Cone Beam CT after inserting a 5.0 x 6.0 mm

Bicon CP coated locking taper implant. Figure 15 Final full-arch prosthesis, fixed with three screws to their abutments
in the analog implants within the stone model.The frontal position of the three
screws and sleeves are positioned in front of the canines, premolar,and molar
teeth.

Figure 13 Intraoral image after the uncovering the implants and insertion

of the impression posts. The too facially positioned impression posts reveal ~ Figure 16 Intraoral situation after inserting the fixed-detachable abutments
progenic (Angle class Ill) situation. to the three Bicon implants. The extreme progenic class Ill position is clearly
evident.

Figure 17 Intraoral situation after fastening the full-arch prosthesis with
Figure 14 Finished full-arch prosthesis with three sleeves for abutment three screws to the fixed-detachable abutments. The bores in the prosthesis
screws resolved the treatment of the class Il malocclusion. The distance  are covered with a provisional resin for easier maintenance.

arrows indicate 19.0 and 20.0mm long extensions (cantilevers) of the canines,

premolar, and molar teeth.
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without any difficulties, since her upper prosthesis does not wiggle
anymore and keeps its position securely in her mouth.

Figure 18 Section of a panoramic radiograph after fastening the full-arch
prosthesis with three screws, revealing long bilateral extensions (cantilevers).

Figure 19A Section of panoramic radiograph after fastening the full-arch
prosthesis on four Bicon implants and fixed-detachable abutments. The long
extensions (cantilevers) of left 21.0 mm and right 19.0 mm are obvious.

19B Lateral cephalometric radiograph reveals the apparently
unfavorable position of the implants due to their labial tilting and the
exceedingly long (left 21.0 mm and right 19.0 mm) distal extensions
(cantilevers) of the prosthesis.

Figure

Despite the class III bite relationship due to the extensive maxillary
and mandibular atrophy, it was possible to achieve an adequate overjet
and overbite by increasing the vertical dimension (Figure26). Lateral
image confirms the result (Figure 27).

Figures 28 & 29 reveal a very satisfied patient with an aesthetic
appearance with only a slight progenic chin.

According to the patient’s opinion, she has been given a very
satisfactory functional and aesthetic result. She can chew her food

Figure 20A Intraoral situation at 9-year recall.

Figure 20B Section of panoramic radiograph taken at more than 9-years
loading. No peri-implant bone loss is visible.

Figure 21 Intraoral situation with plastic impression sleeve fixed over
the titanium impression post after uncovering the implant for immediate
impression taking and bite registration.

Discussion of the study groups with four,
three and one implant

The aim of this study was to investigate the possibility of treating
patients with extreme maxillary atrophy by means of short and
ultrashort implants, without the necessary time and cost of intensive
augmentation procedures and to minimize the morbidity and
complication risks of using augmentation procedures. The full-arch
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prostheses were CAD/CAM produced out of TRINIA®, a metal—free
glass fiber reinforced hybrid resin material and were fixed on 4.0 x
5.0 mm and 3.0 x 8.0 mm ultra—SHORT® implants. The implant-
based survival rate with a surveillance time of up to 8.2 years was
91.67%. These survival rates are comparable with the survival rates
of standard long implants — especially if you take into consideration
that all the presented patients showed a pronounced maxillary atrophy
and were elderly. This study shows that it is possible to treat the very
atrophic maxilla of elderly patients with the “all-on—four” concept
with four ultrashort and narrow diameter Bicon implants.'*3¢#! These
results are comparable with reports about standard long implants of
other authors.**? After two years of experience, cemented prostheses
were substituted with screw-retained prostheses, which are also
recommended by the S3 guidelines.® For the prosthetic rehabilitation
with four implants, the focus was on providing a precise occlusal
rehabilitation with the opposing jaw. A centric premolar and molar
occlusion with minimal or no anterior contact was always sought.
For eccentric movements, canine guidance or group guidance was
sought. Additionally, steep inclinations were avoided. Furthermore,
emphasis on the curve of Spee to achieve a balanced axial loading of
the implants was always a goal. When treating patients with severe
maxillary atrophy with a new prosthesis one must emphasize a correct
vertical dimension of occlusion, for it is highly likely that it has been
reduced due to the loss of teeth, with subsequent repositioning of the
joint. Increasing the vertical dimension of occlusion may improve
the Angle class III relationship, which many long—term edentulous
patients with massive jaw atrophy have. Due to the advanced age
of the patients, it is easier for them to clean a removable prosthesis
than a fixed, because of their compromised tactile visual capabilities.
Furthermore, the study has shown that treating patients with a CAD/
CAM produced prosthesis fabricated with metal—free fiberglass—
reinforced hybrid resin material did not show any complications.** All
four patients who had to wait for osseointegration of their replaced
implant were able to use their prosthesis on three implants, which
means a 100% prosthetic success. The results using short and narrow
Bicon implants are encouraging for the treatment of the extremely
atrophic maxilla without extensive augmentation procedures, which
not only saves the patient time and money, but more importantly with
less pain and morbidity.

Since the study of the atrophic maxilla with four ultrashort Bicon
implants showed such good results,'**¢ it was considered to use only
three implants, contrary to the meta—analysis*’ and the suggestions of
the S3 guidelines.* However, the treatment followed the principle of
“triangular stability”. Initially the three-implant study started in the
mandible without any problems* and subsequently in the maxilla.’*
To reduce the implant number to three in the maxilla however,
one probably must insert the middle implant through the incisive
foramen and into the nasopalatine canal. Due to the author’s many
years of operating experience with the Le—Fort-I osteotomy® and the
Horseshoe—Le—Fort-I osteotomy,?*?’ he knew this procedure would
have no sensational disturbances of the incisive nerves. De Mello
et al.”? confirms these observations in his review and meta—analysis
report. The implant survival rates are comparable with the results of
standard long implants in combination with augmentation procedures.
The implant survival for up to 5.5 years is 93.94 %. This shows that
it is possible to treat the highly atrophic maxilla with the concept of
“all-on—three” with ultrashort Bicon implants.!73*3¢37 The studies are
comparable with studies of other authors.** Furthermore, this study
also shows that the use of metal-free fiber—reinforced resin hybrid

CAD/CAM prostheses did not show any problems or complications.**
These results are reassuring as they had to be performed in some cases
with alveolar crest widening and splitting due to the extreme maxillary
atrophy. By inserting the middle Bicon implant through the incisive
canal and into the nasopalatine canal, wider implants were able to be
used. The prosthetic treatments were performed in the same manner as
for the patients with four implants. With the “triangular stability” there
were fewer tilting effects on the abutments. Since ridge—lap prostheses
require greater hygiene, it is better to use fixed removeable prostheses
for elderly patients because of their compromised capabilities.

Figure 22 Prepared overdenture prosthesis being used as fixation and
orientation for the try-in and the bite registration.

Figure 23 Master model showing the single Brevis™ attachment fixed in the

implant analog.
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Due to the recommended and widely published method of Kern et al.’!
and other positive reports about treating the mandible with only one
implant,*? it was decided to use these novel concepts in the maxilla. The
anecdotal evidence for an observation period of 28 months, without
the loss of a single implant is far too short to discuss this treatment as
a successful modality and certainly not to recommend it. However, the
extreme satisfaction of the patients with a partially stable maxillary
full-arch prosthesis with only one implant encourages the continued
use of this method. Just consider the benefits of being able to properly
masticate one’s food, which leads to healthy digestion and nutrition.

Figure 24 Finished TRINA® overdenture prosthesis.

Figure 25 Finished TRINA® overdenture prosthesis from below with the
Brevis™ attachment in the middle.

Referring to the review and meta—analysis of removable and fixed
implant—supported prostheses in edentulous jaws*” and the systematic
S3 guidelines,*® this report contributes to the long—discussed reduction
of implant numbers to four implants and even to the use of only three
implants.

Due to the locking taper Bicon implant system without a bacterial
film at the implant abutments interface, no soft tissue problems or
peri—implantitis were observed. Interestingly, in all of the panoramic
radiographs there appears to be a visible stability of the bone levels
around the implants. Although all of the implants were splinted and
not individually loaded, there is no observed peri—implant bone loss
visible. Probably, one explanation of this phenomenon is due to the

fact that the TRINIA® material is flexible. The flexibility between
the splinted implants during functional loading may be the beneficial
factor according to Wolff’s law,* which provided the accelerated
mineralization and possible bone gain. Additionally, and notably, the
flexibility of the TRINIA material, which by definition cannot be a
lever or cantilever, provided the opportunity of using apparently
excessively long distal extensions (cantilevers).

Figure 26 Intraoral situation showing a normal overbite and overjet, achieved
by increasing the vertical dimension of occlusion despite the class Ill bite
relationship caused by the extensive atrophic maxilla and mandible.

Figure 27 Lateral view.

Conclusion of the three study groups

Initially in 2010, the author was very skeptical when he started to
treat his patients with four ultrashort Bicon implants — even though
the Bicon system had been widely used and phenomenally successful
for 25 years by that time. Since there had been no reports about the
use of 4.0 x 5.0 mm implants in very atrophic jaws, he started first
in the mandible and, after seeing successful results, he continued
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with maxillary treatments. Considering the challenging anatomy of
highly atrophic maxillae with minimal bone volumes and without
complex and costly augmentation procedures, he can state that the
initial use of four and subsequently three ultrashort Bicon locking
taper implants shows after an extended observation period, equivalent
results as standard long implants with complex augmentation
methods. Additionally, implant placement in the incisive foramen and
nasopalatine canal did not lead to any complication and seems to be
a sound procedure.

Figure 28 Facial image of an incredibly happy patient.

Figure 29 Lateral image showing only a slight progenic chin position.

The presented treatments contradict the S3 guidelines.” Therefore,

there should be discussions about the presented methods as a practical
way of reducing the number of implants due to the excellent results
shown. Additionally, successful use of narrower implants has been
shown, which offer significant surgical benefits. The medium—term
observations of more than § years in the maxilla and more than
10 years in the mandible are satisfactorily compelling, especially
considering the advanced age of the studied patients with their evident
difficulties with implant and prosthetic maintenance issues.”® We
significantly exceeded the initial goal of enhancing the quality-of-life
elderly patients. As a positive side effect, it must be mentioned that
their improved mastication has provided for their having an improved
and well-balanced nutrition. Furthermore, the good results seem not
only be influenced by the learning curve of the operating surgeons.*!
Reports concerning the long—term results with only three and four
ultrashort implants are still scarce. Similar prospective studies with
long observation periods are recommended. Much to the delight of
needful patients, it seems practical to treat the very atrophic maxilla
with only one implant for an implant—stabilized full-arch TRINA®
prosthesis. However, further long—term studies are also recommended.
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