Avens Publishing Group

J Oral Biol

June 2018 Volume 5 Issue 1

© All rights are reserved by Adawi H, et al.

Case Presentation and
Evolution of Concepts and
Techniques in Maxillary
Immediate Loading

Abstract

Immediate loading in the maxilla is offen challenging because of the
poor bone quality as compared to the mandible. Moreover, the bone
morphology of the maxilla may oftentimes direct the vectors of forces in
a non axial direction of loading, which is detrimental for the immediately
loaded implants. In literature, few studies are available with more than 3
years of evaluation of immediate loading in the maxilla. While there are
several clinical factors that have been recommended for the long term
success of immediate loading of the maxilla, it remains a technique sensitive
procedure due to the morphology and quality of the maxillary ridge. For
these reasons a new screw design, screwdriver and abutment system was
infroduced to correct the angulation of the implants and fabricate screw
retained maxillary immediate loading prostheses. This report documents the
clinical results of patients with immediately loaded implants and discusses
the evolution of the surgical and restorative concepts in the fully edentulous
maxilla.

Introduction

Immediate loading is defined as the loading process in which the
prosthesis is attached to the implants within 1 week subsequent to
implant placement or on the day of the surgery with occlusal contacts
[1,2]. Immediate loading of implants in edentulous jaw provides
function, esthetics, phonation and psychological satisfaction to the
patient on the same day or within one week of the surgery [3]. There
are numerous reports, which show that immediate loading in the
mandible is a highly successful treatment modality [4,5]. However,
immediate loading in the maxilla may require more planning, better
patient selection, is more technique sensitive, and requires clinical
experience for a successful outcome [6].

Immediate loading in the maxilla is often challenging because of
the poor bone quality as compared to the mandible, where cortical
bone is denser. Moreover, the bone morphology of the maxilla may
oftentimes direct the vectors of forces in a non axial direction of
loading which is detrimental for the immediately loaded implants.
In literature few studies are available with more than 3 years of
evaluation of immediate loading in the maxilla [7].

There are several clinical factors, which have been recommended
to achieve predictable long term success of immediate loading in the
maxilla. Recommendations included the use of rough surfaces and
threaded implants to attain good primary stability [8-10]. In addition,
it is recommended that an insertion torque of at least 20 Ncm should
be achieved at the time of implant placement [11]. The latter has
been discussed as a very critical factor for immediate loading of the
implants. Splinting has been shown to limit the micro movement
of the implant within acceptable limits (<150 micron), leading to
an osseointegrated bone healing rather than formation of a fibrous
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tissue around the implants [12]. Maxillary immediate loading is a
technique sensitive procedure due to the morphology and quality of
the maxillary ridge. From a prosthetic aspect, both cement and screw
retained restorations are difficult to fabricate due to the potential
diverse angulation of the implants. Furthermore, the channel of
the screw retained restorations should be positioned within the
anatomical limits of the marginal ridges and cusps of the prosthesis
[13]. For these reasons, a new abutment, screw, and screwdriver
system was introduced to correct the angulation of the implants and
to fabricate screw retained maxillary immediate loading prostheses.

The purpose of this report was to document the step by step
surgical and restorative procedure of a patient with immediately
loaded implants and discuss the evolution of surgical and restorative
concepts in the fully edentulous maxilla.

Material and Methods

Clinical data in this study was obtained from the anonymous
Implant Database (ID) at the Ashman Department of Periodontology
and Implant Dentistry at the New York University College of
Dentistry. This data was extracted as de-identified information from
the routine treatment of patients. The ID was certified by the Health
Insurance Portability and Accountability Act (HIPAA) and approved
by the University Committee on the Activities Involving Human
Subjects (UCAIHS). A computer search of electronic database from
MEDLINE and PUBMED at the Waldman Library at the NYUCD
was performed. Keywords such as “maxillary immediate loading”,
“dental implant”, “implant angulation”, “screw retained restoration”,
were used, alone and in combination, to search the databases. Non-
English language publications were excluded. The search was limited
to studies involving human subjects. Restrictions were not placed
regarding the type of study design.

Results

The results of this review are based on clinical findings and literature
review. These are resumed and presented in Table 1. Maxillary screw
retained immediate loaded provisional may significantly contribute
to increase the predictability of the loading protocol and reduce the
biological complication derived from the use of cement.
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Table 1: Summary of maxillary immediate loading studies.

Study No. of No. of . L5 s IL prosthesis Im_plant Pro_sthe5|s Mean follow-up
Author, year desian Implant type atients implants implants per tvoe survival rate survival rate (months)
9 P P patient yP (%) (%)
Grunder2001 Retro Biomet 3i 5 48 8-11 NR 87.5 NR 24
Gallucci GO [11] Prosp Straumann 5 40 8-11 Screw- 95.4 100 12
retained
Malo P et al [5] Retro Noble Biocare 32 128 4 NR 97.6 93.8 12
Ostman Controlled
non random | Noble Biocare 20 123 6-7 NR 99.2 NR 12
et al2005
prosp
Balshi Pros Noble Biocare 55 522 8-11 Screw- 98.4 100 36
et al2005 P retained ’
Van Steenberghe et . Screw-
212005 Prosp Noble Biocare 27 184 6-8 retained 100 100 12
Testori et al2008 Prosp Biomet 3i 41 246 6 Serew- 97.9 100 36
retained
Bergkvist Screw-
et al2009 Prosp Straumann 28 168 6 i 98.2 NR 24
Strietzel . Cement-
ot 212011 Retro Alpha-Bio 20 172 6-12 retained 98.3 100 30
Tealdo T [8] Controlled | gt 3 34 63 4.6 Screw- 93.9 NR 36
random prosp retained
Ecceellente
ot 212011 Retro Ankylos 9 36 4 NR 97.77 100 26.7
Pera et al2014 Prosp Biomet 3i 37 167 4.4 Screw- 97.58 100 72,5
retained
Random Screw/
Crespi et al2014 NR 24 192 NR Cement- 99.27 100 96
prosp !
retained

Case Presentation

In 2014, a 67-year-old female patient presented at the Ashman
Department of Periodontology and Implant Dentistry (Figure 1). The
patient was healthy, a non-smoker with an unremarkable medical
history. Her chief complaint was to remove the discomfort of her
existing removable complete maxillary denture and have it replaced

with a fixed full arch restoration. Above all the patient’s requests was
to obtain the fixed prosthesis immediately due to her low tolerance Figure 1: Patient's initial intraoral picture.
for complete dentures.

After the patient’s diagnostic assessment, the resulting treatment
plan was to place seven implants in the maxillary ridge and
immediately load them with a fixed full arch provisional.

Clinical procedures

1. Clinical and radiographic examinations were made and a 3-D
model of the patient’s maxilla was printed (Figures 2-4).

2. A duplicate of the patient’s maxillary complete denture was
made from acrylic self curing resin (Alike, GC America, USA)
to be used as provisional restoration.

Figure 2: Patient’s 3D printed model of maxillary ridge used for treatment
planning.

3. 2 g Amoxicillin (TEVA, USA) was prescribed 1 hour prior
to surgery.

4. Local infiltration anesthesia (2% lidocaine 1:100000 epinephrine,
Henry Schein, USA) was given.

5. Seven implants were planned (Nobel Branemark III 4.0x11.5
mm, Sweden) using an implant treatment software.

6. The first implant was placed through the soft tissue in the

nasopalatine canal. Then two distal bilateral envelope incisions Figure 3: Patient's panoramic radiography image.
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Figure 4: Patient’s edentulous maxillary ridge before the treatment.

Figure 5: One implant was positioned in the nasopalatine canal. The other
six implants were placed in the posterior maxillary ridge. All implants were 4.0
mm in diameter and 11.5 mm in length.

Figure 6: Post-operative radiographic images.

10.

were made to complete the implants placement. Five of the
seven implants achieved a primary stability of more than 25
Ncm and were used for the immediate loading. The residual
two implants were then submerged (Figure 5).

After the implants placement a set of periapical radiograph
was taken to verify the implants angulation (Figure 6).

Five Screw-channel Adjustable Abutment Systems (SAAS)
(EBI Inc, South Korea) were connected to the selected
implants for immediate loading. The flap over the implants
was perforated with a soft tissue puncher (Omnia, Italy) with
the same diameter of the abutments to achieve an easier and a
better primary closure. Sutures were performed with chromic
gut 4-0 (Ethicon, USA) (Figure 7).

Five plastic sleeves were connected to the abutments. The
plastic sleeves indicate the angulation of the prosthetic screw
channels (Figures 8 and 9).

The denture duplicate was adapted to the maxilla. The SAAS
plastic sleeves were positioned inside the denture duplicate
emerging through the central fossa indicating the position
of the screw channels. Acrylic material was injected into
the space underneath the duplicated denture to pick up the
abutments and plastic sleeves. After the setting of the acrylic
material, the abutments were removed with the denture

11.

12.

duplicate. The screw-retained provisional was finalized after
the buccal and palatal flanges were removed from the denture
duplicate, and finally inserted into the maxilla (Figure 10).

The provisional was finalized and polished. The patient was
satisfied with the esthetics and phonetics of the provisional
(Figure 11).

500 mg amoxicillin were prescribed for 7 days, post-operative
instructions were given and a soft diet was indicated for at
least 2 months.

Figure 7: Five out of seven implants were immediately loaded. Primary
closure was achieved after the insertion of the five SAAS abutments. The
remaining two implants were submerged.

Figure 8: SAAS plastic sleeves connected to the abutments.

Figure 9: The plastic sleeves followed the parallelism of the provisional screw
channels.

Figure 10: The provisional restoration’s screw access holes positioned in the
central fossa and in the nasopalatine site.
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Figure 11: Smile view on the day of the delivery.

Figure 12: A new metal reinforced provisional fabricated with the SAAS was
delivered to the patient after 4 months of healing.

Figure 13: The metal reinforced provisional restoration on the day of the
delivery.

Figure 14: The patient was satisfied with the esthetic outcome and the proper
function of the metal reinforced provisional.

13. Healing was uneventful. No surgical or prosthetic

complications were observed during the healing period.

14. An impression was taken after 4 months to fabricate a metal
reinforced provisional and delivered to the patient. (Figures
12-14).

15. Patient was recalled for periodical follow up and no surgical
or prosthetic complications were observed.

Discussion

A reduced maxillary ridge is the result of alveolar bone resorption
after the loss of teeth. The anterior maxillary buccal bone plate resorbs
more than the palatal plate, for this reason the angulation of the
implants in fully edentulous ridges cannot be often maintained parallel
[14]. The posterior maxillary area, after teeth extraction, is resorbed
due to a combination of alveolar resorption and Pneumatization of
the sinus. In addition, maxillary bone is more trabecular and less
dense compared to the mandible [15,16]. So avoiding distal cantilever
is usually recommended for the immediate loading restoration in
the maxilla. For these anatomical limitations immediate implant
placement in an ideal position and angulation in the maxilla is more
challenging compared to the mandible.

There are two procedures used to retain a fixed implant-
supported restoration: screws retained or cement retained [17]. The
main advantage of the screw-retained prosthesis is its retrievability.
However, the occlusal screw access holes in prosthesis may compromise
occlusion, porcelain strength, and esthetics [18]. A cement-retained
prosthesis, on the other hand, is easier to fabricate, is more esthetic, but
has more biological complications than a screw-retained restorations
[19]. Some clinicians favor the use of temporary cements for retrieval,
but it is likely that these restorations remain difficult to remove.
Because there is no definite evidence determining which is the better
approach, the choice of retention in implant prostheses is generally
based on the clinician’s preference and experience. For maxillary
immediate loading, however screw-retained restoration is preferred;
they eliminate the need for cement, along with the associated difficulty
in removing the excess from the peri-implant area that may interfere
with healing and implant integration [20]. In addition, the interface
of machined components is superior to any cement margin that can
be developed [21]. Screw retention provides the most definitive and
rigid splinting when multiple implants are used, and enhances implant
primary stability [22].

Screw-retained restorations, however, presents with a few
limitations especially in the anterior maxilla. Due to the anatomic
angulation of the pre-maxilla, the presence of buccal concavities, and
the resorption of the maxillary alveolus towards the palate, implants
placed in this region often require cement retained crowns with custom
abutments to correct angulation discrepancies and prevent facial
screw access holes. The SAAS consists of four components: a titanium
abutment, a plastic sleeve, a special screw and screwdriver (Figure 15).
With the SAAS, the screw channel can be angulated up to 25 degrees
from the screw axis in order to position the prosthesis access hole in

Figure 15: The screw channel can be angulated up to 25 degrees from the
screw axis.
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Figure 16: The SAAS four components: titanium abutment, plastic sleeve,
special screw and screwdriver.

Figure 17: The guide pins were connected with the implant analog on the
master cast showing the divergent implants angulations.

Figure 18: The SAAS allows the position of the screw channel of the
prosthesis to be parallel and the screw holes to be positioned in the central
fossa.

Table 2: Comparison table of other available angulated screw system and
prosthetic component.

Dynamic Noble Atlantis Cara I-butment
SAAS Agutment ASC 1SUS (Heraeus-

Abutment Kulzer)
UCLA Yes Yes No No Yes
CAD-CAM Yes Yes Yes Yes Yes
Screw-reteained | Yes Yes Yes Yes Yes

. Max . . . .

Angulation o5 Max 25 Max 25" | Max 30 Max 25

Compatible with
multiple implant | Yes Yes No Yes Yes
systems

Provisional Yes No No No No
Guiding sleeve Yes No No No No
Single unit Yes Yes Yes No Yes
Multi-Unit Yes Yes No Yes No

the ideal point regardless of the implant angulation (Figure 16). In the
present case, due to the limitation of the maxillary ridge morphology
the implants were placed divergent from each other (Figure 17).
With the SAAS the screw access holes of the prosthesis were properly
positioned in the central fossa (Figure 18). Other angulated abutments
and prosthetic components are also available in the market and their
advantages and disadvantages are compared in Table 2.

In particular situations, if the maxillary anterior teeth are
periodontal compromised immediate loading is not possible due to
the risk of infection and prominent maxillary bone loss. Consequently,
anchorage of implants in the remaining bone around the incisive canal
can be considered as an option to provide sufficient anterior support to
enhance the biomechanics of implant supported prosthesis [23]. The
incisive canal can be considered as a treatment option for previously
failed implants or grafting in the anterior maxilla. However, it is still
difficult to achieve passive-fit framework because of the different
angulation of implants.

Nowadays, more and more clinicians use computer-guided surgery
for immediate loading in complete edentulous maxilla. However, there
is still a learning curve not only in the surgery but also with the software
[24]. Moreover, according to a systematic review by Hultin M et al.
there are some complications such as the misfit of surgical guides and
immediate provisional prostheses due to the error in the interocclusal
registration or software [25].

Conclusion

This case report documented a novel abutment system that allowed
the fabrication of restorations with screw access holes positioned in
the central fossa of molars and premolars, and one implant positioned
in the naso-palatine canal for maxilla immediate loading protocol.
While this new approach addresses the difficulties in fabrication and
enhances the maxillary immediate loading procedures, long-term
follow-up and more clinical studies are still needed.
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