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:E == The iIntroduction of implants into dentistry with the aim of improving the

functionality of the dentofacial system, as well as increasing the aesthetic qualities
of patients, can be considered a significant breakthrough since the method of casting
models was developed in the early 19th century.

With the development of implantology and orthopedic dentistry in general, many
different orthopedic structures have appeared to solve various clinical problems and
methods of their fixation.

Keywords: orthopedic dentistry, implantation, prosthetics, fixation

Target works : To study the advantages and disadvantages of various methods of
attaching fixed orthopedic structures to implants.

Tasks work

1) Characterize various methods of fixation of fixed prostheses supported by
implants.

2) Study the advantages and disadvantages of each method in various clinical
situations.

3) Analyze the patient's examination.

Material And methods

The analysis included 32 patients undergoing a preventive examination, in whom
implant-supported dentures were installed in the oral cavity from 1 to 10 years ago.
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Implant-supported dentures can be classified into implant-supported dentures,
implant-supported dentures, and implant-supported dentures depending on the type
of connection between the superstructure and the implant.

They can be divided into:

- cement prostheses

- Screw-retained dentures

- Prostheses with screw and cement fixation - SCRP (Screw & Cement Retained
Prostheses-SCRP). Each of these types of fixation has its own advantages and
disadvantages.

Biomechanical criteria

From a biomechanical point of view, cemented and CE prostheses are relatively
better. When installing screw-retained prostheses, it is usually very difficult to
achieve passive fit and fixation, especially with long prostheses. This is due to the
additional clinical and experimental processes associated with the manufacture of
these constructs, which may introduce errors. The presence of small technical gaps
Is the main criterion that complicates the passive fitting of structures, and this is
almost impossible to achieve even with the help of laser welding, spark discharge
and soft soldering.

During the day, the bone tissue of the jaw and lower jaw undergoes reversible cyclic
deformations during chewing movements; a study by Hobkirk and Schwab showed
that osseointegrated implants in completely edentulous patients were relatively
displaced during mandibular movements. The displacement can be up to 420 pum,
and the pressure at which the connected implants are pressed against each other can
be up to -16 N. These values depend on the distance between the implants and the
thickness of the bone.

The disadvantage of all screw designs is that the screws can become loose or break
under occlusal loading. And even implants. In addition, when prostheses are screw-
fixed, excessive loads can be transferred to the bone tissue around the implant.
When using cement or cement-retained screw prostheses, a perfect fit can be
achieved with a gap between the cement of 25-30 microns. Once the abutment and
implant are passively bonded, the gap between the indirect restoration and the
abutment can be filled with cement to reduce or completely compensate for
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Inaccuracies, eliminate preload, and more evenly distribute the load on the implant
and ultimately the bone tissue.

Retention And occlusal relationships
Holding force is the main criterion affecting the long-term performance of the
structure. The holding forces depend on several factors:

- Approximation of axial surfaces;

- Height and area of the contact surface.

- Surface microrelief.

Jorgensen has proven that 6 degrees of convergence is ideal for natural teeth, and
the same is true for implant restorations. Most implant systems have this taper in the
standard abutment. Even if custom abutments are used in CE cemented
constructions, the 6° taper is reproduced during the milling process. The wall height
of standard abutments is higher than that of the tooth, but the surface area is smaller.
Custom abutments can be manufactured to a standard that replicates the morphology
of natural teeth.

Several studies have confirmed that surface roughness improves retention. The
surface roughness can be increased by sandblasting the abutment and the internal
surface of the structure. However, if the taper is maintained and the height of the
axial wall is sufficient, there is no need for greater roughness.

Occlusion is another factor influencing the choice of fixation type. The problem of
insufficient interocclusal height during prosthetics can be solved using screw-
fastened structures. The advantage of screw prostheses is that the clinical height of
the crown can be reduced without loss of fixation.

However, screw and cement-screw fixation presupposes the presence of a hole in
the occlusal surface of the implant, which serves as an exit for the screw rod, which
can occupy from 1/3 to 1/2 of the entire occlusal surface of the crown. This opening
must be aesthetically closed in a variety of ways, making it difficult to adapt to the
concept of correct interocclusal contact achieved by the dental technician in the
occlusal block. The area of the occlusal surface occupied by the hole for the screw
shaft is very important for the formation of correct occlusion, especially in the molar
area. Composite materials are often used to correct esthetic defects and close the
screw shaft hole, but according to Ekfeldt and Qilo, the resulting occlusal contact is
not stable, especially in the case of ceramic restorations, since the composite material
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Is worn by edentulous teeth. With true cementation, ideal occlusal contact with long-
term stability can be achieved.

Correction of implant angulation

The problem with correcting missing teeth with implants is parallel displacement of
the teeth. For some reason, dentists are not always able to install implants in parallel,
which complicates prosthetics. In screw and screw prosthetics, the angle of
inclination of the implant axis can be adjusted using standard or custom angled
abutments. With screw-retained prosthetics, this possibility is limited.

Aesthetic criteria
The aesthetic appearance of the structure is an integral part of competent and
complete orthopedic treatment and often prevails over the functional aspects.

With screw and cement-screw prosthetics, it is necessary to solve the problem of
correcting the aesthetic component, especially when the exit of the screw rod is
located on the vestibular surface of the crown. This aesthetic defect can be corrected
in several ways.

Closing the defect with filling material is the simplest and cheapest method. This
method can achieve a satisfactory aesthetic result without cost or complications, but
the composite material is not long-term stable and is difficult to match the color of
the existing prosthesis unless special composite dyes are used.

The best choice in terms of aesthetics and functionality are inlays specially
manufactured using e.max press technology. These inlays or onlays are made
directly by the dental technician and are not only aesthetically superior, but also
contribute to the formation of precise occlusal contacts.

Installation and maintenance of the structure

Many modern implant systems have an internal conical connection between the
implant and abutment, which provides excellent functional and hygienic results.
However, such connections require precise fitting of all components of the prosthesis
and therefore require x-ray inspection after installation of the prosthesis, whether
screw, cemented screw or cemented fixation.

The wide and long contact surface between implant and abutment, which defines the
“path of insertion,” is another characteristic of SCRP prostheses for internal fixation
of implants.
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Screw retainers and cemented screw retainers can be easily removed if necessary.
This need arises in the following cases: replacement of orthopedic components of
the structure, breakage of a screw or abutment, various modifications or repairs of
the prosthesis, periodontal diseases requiring regular treatment. The ability to
remove the structure significantly increases the safety of treatment, which is an
advantage of this type of fixation compared to cement fixation.

Presence of residual retained material

For the long-term prognosis of screw-retained prostheses, radiographic images are
sufficient to confirm the correct fit of the superstructure to the implant.

In the case of cemented prostheses, in addition to x-ray examination, it is necessary
to carefully remove excess cement after installation. Excess cement can affect the
tissue surrounding the implant and cause iatrogenic inflammation. In addition,
removing excess cement using various instruments, especially probes, can scratch
the ceramic surface of the prosthesis. Scratches can also lead to plaque formation on
the surface of the denture crown and destruction of soft tissue. For this reason, the
edges of cemented restorations must be at least 1 mm close to the gingival margin.

Table 1. Benefits And flaws various types fixation

Constructions With screw fixation ~Cementable designs Cement-screw designs

- Easy to install passive
- Easy to remove the structure.  abutments - Passive landing is easily achieved.
- Maintenance and repair of the - Allows you to adjust the angles - By using angled or customized
prosthesis is simple. of implant placement abutments, implant angulation problems
- No problems associated with - Precise occlusion and axial can be solved.
cement residues for maintenance. load - Precise occlusion and axial load
- Difficulty in installing passive - Improved aesthetics - Ease of maintenance and repair of
abutments. - Less labor-intensive and structures
- Differences in the aesthetics of expensive - Structures can be cemented “on the
prostheses. - Difficulty maintaining the model”, so there are no problems with
o - Occlusal disorders. structure cement residues for fixation.
- Problems due to residual lutinge - Aesthetic variations
cement

The advantage of screw-retained cemented prostheses is that the abutment can be
cemented directly onto the plaster cast, excess cementation material removed,
polished, transferred into the mouth, and secured to the implant.
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Analysis of patient trials

Of the 32 patients with implant-supported prostheses, 12 had cemented fixation, 10
had screw fixation, and 11 had cement-screw fixation.

During periodic examinations of patients with cement fixation, two patients
observed remains of the fixing material and inflammation of the soft tissues of the
periodontium. Excess cement was removed and anti-inflammatory therapy was
prescribed; In seven patients with screw and cement-screw fixation methods,
restored more than five years ago, destruction of the filling material that closed the
hole in the abutment screw shaft was revealed. Discoloration, wear, and clumping
of the edges of the filling material have been observed. The filling material was
replaced with new one.

One screw-retained patient complained of crown mobility when chewing, and upon
examination it was discovered that the screw connection had become loose. The
patient underwent the following treatment: 1) the composite resin covering the hole
in the screw shaft was removed; 2) the screw was replaced with a new one; 3) the
screw was tightened to 30 Ncm in accordance with the manufacturer's
recommendations; 3) the hole was closed with a composite resin filling material.

In the remaining patients, the examination did not reveal any deviations from the
norm, the orthopedic structures were healthy, and there were no changes in the
periodontal tissues.

Conclusion

There is no single “best” way to place an implant-supported prosthesis, and each
individual clinical case requires careful planning and selection of the optimal method
to solve the specific clinical problem.
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