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2.1 Introduction
This report presents the evaluation of the clinical data that support the safety and
performance compliance of the medical devices: ASATIM SOLID DENTAL
ABUTMENTS.
The assessments and conclusions contained in this report are based on a selection
of the most relevant scientific and clinical literature concerning the use of this type
of devices. The report also makes an introduction to the design of the components
they are meant to fit with, in order to determine the measurements of our dental
abutments.
A bibliography is listed for each therapeutic/diagnostic indication of the technology
used in our device, concluding that this is a family of standard devices available in
the market.
A review is made of the incidents reported by the Health Authorities and by the
scientific literature concerning this type of devices.
Finally, a risk/benefit assessment is made to determine their suitability to be placed
in the market.
2.2 Objective
The objective of this chapter is to determine the suitability and the performance of
the device ASATIM SOLID DENTAL ABUTMENTS, based on clinical data available
in the literature concerning similar dental devices. Said determination is made in
accordance with the requirements set forth in Directive UE 2017/745 of European
Parliament of 5 april 2017 (93/42/CEE), regarding active medical devices, and its
implementation in Spanish laws through Royal Decree 1591/2009, as well as
MEDDEV 2.7.1 rev. 4 GUIDELINES ON MEDICAL DEVICES. CLINICAL
EVALUATION: A GUIDE FOR MANUFACTURERS AND NOTIFIED BODIES.
2.2.1 Suitability of the team preparing the Clinical Evaluation.
The team that has prepared in the clinical evaluation is formed by Dr. Morales and
Dr. Faus, who has been involved since the beginning in the clinical study of this
system since 1990. Adding to the research Dr. Morales in 2004 In 2007, the
application for the European patent for the system was granted, in March 2012,
under the name: A set of one piece angled abutments, with the number EP
1772113.
They are considered the most suitable for being the designers of systematic
Asatim
- Curriculum vitae Dra. Nuria Morales Benett:
Técnico medio en inmunohematologia. ISCM “Carlos Finley” Camagüey 83-85
Patología bucal ISCM Carlos Finley Camagüey 1995
Bioética ISCM Carlos Finley Camagüey 1995
Hipnosis teoría y práctica
ISCM Carlos Finley Camagüey 1995
Basamentos perpetuantes de la rehabilitación protésica ISCM Carlos Finley
Camagüey 1995.
- Actualización en endodoncia ISCM Carlos Finley Camagüey 1997
- Urgencias quirúrgicas en estomatología ISCM Carlos Finley Camagüey 2002
- Exámenes de homologación al título español de licenciada en odontología. Barcelona
2002
-
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Avances del diagnóstico odontológico mediante imagen tomografía digitalizada
valencia 2008
Aspectos de cirugía y prótesis en dientes unitarios en rehabilitación de casos
complejos desde la planificación 3D. Colegio de odontólogo Valencia 2008.

- Curriculum Vitae Dr. Vicente Gabriel Faus Badia:
- Licenciatura Medicina universidad Valencia 1980
- Especialista en Estomatología Valencia 1983.
- Competecence en cirugía Maxilofacial en Hospital Robert Ballanger (Aulnais-su-Bois.
Paris).1988-1990.
- Doctor en Medicina Valencia 2001.
- Miembro numerario de Secib, Sei, España.
- Artículos científicos publicados en España
- 3 Patentes concedidas en Europa.

2.3. Usage background, evolution and current state of the art. Identification of

clinical data. Search mode of research literature.
The literature review was in accordance with the standards set by PRISMA (Moher
et al., 2009) and was carried out in the PubMed, Scopus, Scielo, Dialnet and Cochrane
databases, taking into account studies published from January 2011 to December 2016.
The following key words were used for their implementation: the articles are
attached in the clinical evaluation annex.
1) Article 1.- Dental implant, angled abutment, fixed prosthesis
2) Article 2.-Dental implant-abutment design, retrospective studies, prospective
studies, survival rate.
3) Article 3.- Mechanical problems, Metal fatigue, periimplantitis.
4) Article 4.-Crown dental implants, humans, survival in humans, systematic
review
5) Article 5.-Competing-risk model, dental prosthesis design, dental prosthesis,
dental restoration failure, denture, edentulous, fixed/adverse effects,
followup studies, implant-supported, partially edentulous patients, survival
analysis, technical complications.
6) Article 6.- Biocompatibility Bionitride.
7) Article 7.- Materiales biocompatibles
8) Article 8.- Skeletal prosteshes. Titanim alloys, surface treatments,
biocompatibility, cell culture.
9) Article 9.-Toxiticy, orthopedics metals, microtox, selective leaching,
synergism.
The inclusion criteria for the bibliographic review were articles made with humans,
prospective and retrospective, whereas as exclusion criteria for the bibliographic review
articles were made in animals. Studies that did not meet the inclusion criteria were
excluded from the review.
The quality of the studies was assessed according to the Newcastle-Ottawa scale
"NOS". This scale calculates the quality of studies based on: selection, comparability
and outcome of studies. A maximum of four stars is assigned for selection, a maximum
of two stars for comparability and a maximum of three stars for the results of the studies,
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therefore, according to this quality scale can be given a maximum of 9 stars to a Article,
which is considered of high quality if it obtains a score of 6 stars or more (Stang, 2010).
Regarding the "selection" section, 4 stars were awarded to those studies whose sample
was superior to 1000 implants, 3 stars were awarded to those studies whose sample
was smaller, but always superior to 500 implants, 2 stars to those studies whose sample
was smaller , But always superior to 100 implants, and a single star was awarded to
studies whose sample was less than 100 implants. Only article nº 3 has less than 100
implants.
The second factor to be evaluated is "comparability", where 2 stars were awarded to
those studies where patient characteristics are numerically specified; No article received
less than 2 stars in this section.
Finally, the results of the studies are valued, granting those with a longer follow-up
period of patients a greater scientific relevance; A maximum of 3 stars were awarded to
those studies where there was a follow-up of at least 1 year and the results were
expressed in numerical way, 2 stars were awarded to those studies with a follow-up of
less than 1 year but over 6 months and was granted 1 star to those studies with a followup of less than 6 months, but more than 3 months.
All items used are in the clinical evaluation annex.
2.3.1 Summary of scientific articles and books (bibliography)
Since dental abutments for cemented or screwed prostheses are associated with
the use and development of implants and other dental devices, we will only review
them through the scientific literature:

Publication

Pub. No.

0

Book: Prótesis dental sobre implantes
ISBN Ed. española: 84-8174-872-2.
año2006

Source
Carl E. Misch, DDS, MSD
Ch. 23: “Principios de la prosthesis
cementada sobre implantes. En prosthesis
fija cementada: Pilar de una sola pieza para
cementado. Pilares de dos piezas para
cementado”, p 421-427.

FIXED CEMENTED PROSTHESES:
There are two major categories of abutments for fixed cemented prostheses on
dental implants: one-piece abutments (the pillar is made of one single piece),
and two-piece abutments with an anchoring screw for cementing a prosthesis
on them. In two-piece pillars for cementing, one of the components engages
with the anti-rotating notch in the implant, and the other component (anchoring
screw) fixes the abutment to the body of the implant (or analogous system).
The one-piece abutment does not engage with the anti-rotating device, but it fits
perfectly with the implant’s platform.
The dental clinician must use a two-piece abutment in one-piece implants in
order to engage with the anti-rotating part of the implant’s body. Angled
abutments also engage with said anti-rotating device before installing the
anchoring screw.
The clinician makes an impression of the body of the implant, which
includes its anti-rotating device. The dental laboratory affixes an analogue of
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the implant’s body to the impression transfer post, and proceeds to make the
plaster cast of said impression. Through this technique, the laboratory can
select and/or cast the abutments, and manufacture the dental prosthesis in the
plaster model in an indirect manner (resulting in many errors that are carried
over throughout the process of making the prosthesis.)
The most important complication acknowledged in implantology is the
loosening of the anchoring screws in two-piece abutments. The anchoring
screw can loosen as a result of occlusion, parafunction, fatigue and other
factors relating to the forces which are present. Since the crown is cemented to
the abutment, it must be removed to retighten the abutment’s anchoring screw.
Removing these prostheses is more difficult, because the loosening of the
anchoring screw produces mobility in the crown and reduces the impact force
on the cement during the removal of the crown. Because of this, the clinician
often has to make a hole to access the screw in order to tighten it. If the orifice
reaches the incisal edge of an anterior crown or the vestibular area, the result is
a weak, aesthetically unpleasant porcelain.
Other complications are the fracture of the abutment’s screw or the
transmission of additional forces towards other abutments supporting the same
prosthesis. Dynamometric keys are necessary to tighten or preload the
anchoring screw to a pressure of 20-30 newton in order to reduce screw
loosening problems. However, in this tightening procedure, the torque or
rotational shear forces also apply to the bone-implant interface. As a result, use
of two-piece abutments for cementing must be restricted to the restoration of
single abutments and indirect laboratory procedures in which the pillars must fit
with hexagons or other anti-rotational components of the implant. The use of
two-piece abutments is also advised when there are parafuction side forces in
the components of the implant, especially when there is a greater crown height.
Two-piece abutments are more resistant to fracture than one-piece
abutments.
One-piece abutments for cementing:
Oftentimes, a one-piece abutment for cementing is the device of choice
when there are multiple ferulized implants, provided that no laboratory
procedures are carried out. The abutments must be tightened with a force of
10-20 newton. The thread of the abutments must not be tightened excessively,
because prosthetic ferulized crowns prevent abutment rotation, thus eliminating
the need to use counter-torque methods opposing the preload forces on the
abutment screw, which may be transmitted as shear forces towards the bone.
The one-piece abutment does not fit into the hexagon located in the body of the
implant, thereby eliminating the risk of incomplete setting. Abutments can be
made with thicker walls to prepare them for steeper angled configurations
or convergence than two-piece abutments, thus avoiding the risk involved
in perforating their thin walls.
Until the arrival of the ASATIM system, only straight one-piece abutments
were available in the market for prostheses on dental implants.
The advantage of the ASATlM system is clear when an angled abutment is
required. ASATlM abutments fit into the implant, and they can rotate along
a wide arch to achieve a predictable rotational position. Then, after it is
trimmed in the mouth by the clinician, it provides a retentive surface,
convergent to the rest of the abutments involved in the treatment. They
are also tall enough to avert the risk of cement getting caught in the
implant interface and to hinder the extraction of the cement from that
area.
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One-piece abutments have some disadvantages, due to the fact that they
do not engage with the anti-rotation system in the implant’s body. They may
loosen and rotate if they are used for a single crown. Therefore, all single
implants must be paired with a two-piece abutment that will engage with the
implant’s anti-rotation hexagon.
Two-piece abutments for cementing:
Restorations involving independent single implants must be done using a
two-piece abutment, with an anti-rotation device and a anchoring screw, and it
must fit into the hexagon or anti-rotation device in the implant’s body. The main
advantage is that the abutment opposes rotation under shear or rotation forces
on the crown attached to it.
The main disadvantage is that the anchoring screw may become
loose. The factors affecting this connection have been described as the
following: disruption of the components, improper tightening, excessive load,
disruption of the screws and inadequate screw design. The abutment’s
anchoring screw may loosen from the implant body, even though the crown
remains cemented to the abutment, which makes it difficult to remove it. To
solve this problem, a hole can be drilled to allow access through the head of the
anchoring screw in order to tighten the screw or to replace it.
Manufacturers often recommend tightening the anchoring screw with a
high torque dynamometric wrench to reduce the possibility of loosening. Much
literature is available on this issue. The guidelines recommend tightening the
screws to 50-75% of their total resistance in order to obtain an optimal retention
strength. The applied torque is converted into traction force inside the screw
thread (preload). However, as the components of the thread exert themselves,
a phase of adaptation among components is produced, which progressively
reduces the screw’s capability to maintain the binding of the components.
These torque forces usually convey rotational or shear forces towards the
implant-bone interface. X-rays must be taken to assure that the hexagon has a
proper fit in the body of the implant.
One-piece abutments for cementing:
Oftentimes, a one-piece abutment for cementing is the device of choice
when there are multiple ferulized implants, provided that no laboratory
procedures are carried out. The abutments must be tightened with a force of
10-20 newton. The thread of the abutments must not be tightened excessively,
because prosthetic ferulized crowns prevent abutment rotation, thus eliminating
the need to use counter-torque methods opposing the preload forces on the
abutment screw, which may be transmitted as shear forces towards the bone.
The one-piece abutment does not fit into the hexagon located in the body of the
implant, thereby eliminating the risk of incomplete setting. Abutments can be
made with thicker walls to prepare them for steeper angled configurations
or convergence than two-piece abutments, thus avoiding the risk involved
in perforating their thin walls.
Until the arrival of the ASATIM system, only straight one-piece abutments
were available in the market for prostheses on dental implants.
The advantage of the ASATlM system is clear when an angled abutment is
required. ASATlM abutments fit into the implant, and they can rotate along
a wide arch to achieve a predictable rotational position. Then, after it is
trimmed in the mouth by the clinician, it provides a retentive surface,
convergent to the rest of the abutments involved in the treatment. They
are also tall enough to avert the risk of cement getting caught in the
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implant interface and to hinder the extraction of the cement from that
area.
One-piece abutments have some disadvantages, due to the fact that they do
not engage with the anti-rotation system in the implant’s body. They may loosen
and rotate if they are used for a single crown. Therefore, all single implants
must be paired with a two-piece abutment that will engage with the implant’s
anti-rotation hexagon.
Two-piece abutments for cementing:
Restorations involving independent single implants must be done using a twopiece abutment, with an anti-rotation device and a anchoring screw, and it must
fit into the hexagon or anti-rotation device in the implant’s body. The main
advantage is that the abutment opposes rotation under shear or rotation forces
on the crown attached to it.
The main disadvantage is that the anchoring screw may become loose.
The factors affecting this connection have been described as the following:
disruption of the components, improper tightening, excessive load, disruption of
the screws and inadequate screw design. The abutment’s anchoring screw may
loosen from the implant body, even though the crown remains cemented to the
abutment, which makes it difficult to remove it. To solve this problem, a hole
can be drilled to allow access through the head of the anchoring screw in order
to tighten the screw or to replace it.
Manufacturers often recommend tightening the anchoring screw with a high
torque dynamometric wrench to reduce the possibility of loosening. Much
literature is available on this issue. The guidelines recommend tightening the
screws to 50-75% of their total resistance in order to obtain an optimal retention
strength. The applied torque is converted into traction force inside the screw
thread (preload). However, as the components of the thread exert themselves,
a phase of adaptation among components is produced, which progressively
reduces the screw’s capability to maintain the binding of the components.
These torque forces usually convey rotational or shear forces towards the
implant-bone interface. X-rays must be taken to assure that the hexagon has a
proper fit in the body of the implant.
Comments:
The last disadvantage listed above is the problem ASATlM tries to solve, thanks
to its system of one-piece solid angled pillars.

Publication title

Pub. no.

1

Source

Angled implant abutments. A practical Cavallaro J, Greenstein G. JADA
application of available knowledge
2011;142(2):150-158.
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Summary:
In their study of angled abutments, Cavallaro et al (2011) present data about implant
and prosthesis survival. They note that implant survival rate (percentage) ranged
from 97.4% to 98.6%, while it was from 95.8% to 100% in the case of prostheses.
They also indicate that the incidence of screw loosening has been greatly reduced
thanks to the use of contemporary abutment screws, which yield a higher screw
preload when properly torqued. In addition, they mentione the need of using internal
connections to reduce the incidence of screw loosening.
The authors report that angled abutments result in increased stress on the implants
and on the adjacent bone, but the increased stress was within physiological
tolerances. They conclude that the use of angled abutments did not decreased the
survival rate of implants or prostheses compared to straight abutments, and that the
use of angled abutments did not result in an increased amount of bone loss. Also,
angled abutments, do not appear to be associated with additional screw loosening
compared to straight abutments.
They finally conclude that it is acceptable to use angled abutments to achieve
parallelism between implants or adjacent structures.
Comments:
We include this paper because ASATIM’s main products are solid, one-piece angled
abutments, made of similar materials to those mentioned in Cavallaro et al (2011).
At the same time, ASATIM abutments do not present the disadvantages regarding
the loosening of the screw, which do occur in abutments featuring an anchoring
screw.
Pub. no.
2

Publication title
Source
Complication incidence of two implant
Chae SW, Kim YS, Lee YM, Kim WK, Lee YK,
systems up to six years: a comparison
Kim SH. J Periodontal Implant Sci 2015;45:23between internal and external connection
29
implants

Summary:
Chae et al. (2015) compare the cumulative survival rates (CSRs) and the incidence
of postloading complications (PLCs) between a bone-level internal connection
system (ICS-CIH) and an external connection system (ECS-CEH), over a 6 year
follow-up study carried out in 1,074 patients.
Biological complications (2.1%–10.4%) were more common than technical
complications (0.1%–6.9%). Of all the complications investigated, soft tissue
complications had the highest incidence (8.1% in the ICS-CIH, and 10.4% in the
ECS-CEH), followed by loosening or fracture of the abutment or screw (6.9% and
3.2%, respectively), probing pocket depth>4 mm (4.0% and 4.3%, respectively), and
chipping of the veneering material (3.5% and 3.0%, respectively), while the
incidence of other complications was less than 3.0%. Fracture of the implant or
crown occurred very rarely. Regardless of statistical significance, the ECS-CEH
tended to show more biological complications, while the ICS-CIH were more prone
to technical complications. Moreover, soft tissue complications were more frequent
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in the ECS-CEH (P=0.005), and loosening or fracture of the abutment or screw
occurred more frequently in the ICS-CIH (P<0.001).
Comments:
This paper analyses complications arising in both internal and external connections
of abutments to implants. ASATIM also manufactures one-piece angled abutments,
both with internal and external connections, therefore, the complications can be
expected to be similar, except for the loosening of the anchoring screws, which is
prevented in the ASATIM system, although fractures in the abutment-implant
ensemble remain a possibility.

Publication title

Source

Technical complications of implantcauses and management: A
comprehensive review

Gupta S, Gupta H, Tandan A. Natl J Maxillofac
Surg. 2015; 6(1): 3-8

Pub. no.

3

Summary:
Gupta et al (2015) reviewed clinical as well as in vitro studies on the mechanics of
implant fixture fracture and abutment screw loosening/fracture of the implant-abutment
connection. The incidence of such complications was very low.
However, in their review, they noted that the clinical complications of osseointegrated
implants showed that screw loosening or screw fracture ranged from 2%-45% of the
implant restorations, with the highest amount occurring in single crowns. The screw
loosening process has been described in two stages. Initially, external forces, such as
mastication, which are applied to the screw joint, cause filtrations, contributing to the
release of preload of the screw. The second stage of loosening involves continual
preload reduction below the critical level, allowing the threads to turn, and resulting in
the loss of the intended screw joint junction.
Comments:
We wish to highlight this paper, which is the most representative and provides the widest
array of bibliographical references to assess the process and incidence of screw
loosening in abutments that are currently available in the market. The ASATIM dental
abutments prevent this problem because the anchoring screw is not a part of their
design.
Pub. no.

4

Publication title
Systematic review of the survival rate and
the incidence of biological, technical, and
aesthetic complications of single crowns
on implants reported in longitudinal
studies with a mean follow-up of 5 years

2 – CLINICAL EVALUATION

Source
Jung RE, Zembic A, Pjetursson BE,
Zwahlen M, Thoma DS. Clin. Oral Implants
Res. 23(Suppl. 6), 2012, 2–21
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Summary:
Jung et al (2012) reviewed 46 publications addressing the survival rate and the
incidence of biological, technical, and aesthetic complications of single crowns on
implants reported in longitudinal studies with a mean follow-up of 5 years.
They concluded that their meta-analysis demonstrated high implant survival rates
for single-tooth implants and their respective single crowns after 5 and 10 years.
Despite varying rates of technical, biological, and aesthetic complications that
should be expected, this type of treatment can be considered as a safe and
predictable therapeutic option. They also advised that clinicians must be aware that
complications may occur to various extents, particularly abutment and screwloosening, which was the reported as the highest-incidence technical complication.
Comments:
ASATIM dental abutments do without the hexagonal shape which is present in all
abutments available in the market, both with CEH and CIH connections. Their use is
similar to that of these abutments on implants, and their only application is for fixed
cemented prostheses supported by several implants.
ASATIM dental prosthetic abutments are not intended for use with single implants or
single crowns.

Publication title

Pub. no.

5

Source

Technical complications of implant
Kreissl ME, Gerds T, Muche R, Heydecke
supported fixed partial dentures in
G, Strub JR. Clin. Oral Impl. Res., 18, 2007;
partially edentulous cases after an average
720–726
observation period of 5 years

Summary:
The authors evaluate the incidence of the most common technical problems, namely
screw loosening, screw fracture, fracturing of porcelain veneer and framework
fracture in implant-supported fixed partial dentures (FPDs). They also assess the
survival and success rate (event-free survival) after 5 years in service.
Their statistical analysis included 112 prosthetic devices (suprastructures) placed in
76 patients. The FPD survival rate was 94.5% (CI-95: 90.1–98.8) after a follow-up
time of 5 years. After an observation period of 5 years the cumulative incidence of
screw loosening was 6.7% (CI-95: 1.8–11.5), the cumulative incidence for screw
fracture was 3.9% (CI-95: 0.1–7.7).
They also mentioned that factors like poor framework adaptation and fatigue of the
post screws reduce the preload of the screw, and thus weaken the implantabutment junction. As a final failure, metal fatigue of the screw results in screw
fracture.
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Comments:
This paper points out that the main cause of failure for dental abutments is the
loosening or fracture of the anchoring screw.
ASATIM abutments avoid using these anchoring screws by integrating into one
single piece the body of the abutment and the threaded portion. The risk of
loosening is thus reduced, since the entire abutment would have to rotate in order to
become loose. Such rotation is not possible if the prosthesis is attached to several
abutments/implants, because it would force the prosthesis to rotate simultaneously
on the axis of each of the implants.
Our goal is to show that the design of ASATIM abutments is intended to reduce this
risk. Material fatigue not associated to another cause seems to occur in several
cases discussed in the reviewed studies.
Suministros ASATlM has conducted a fatigue test on its abutments. The result is
that, for both the HIC and the HEC connections, they have resisted 5 million cycles
without breaking, using an INSTRON 8872/287 general testing machine in a test
that complied with ISO 14801:2007, as stated in the report made by the Instituto de
Biomecánica de Valencia (IBV), during the months of May and June of 2009.
Suministros ASATIM does not recommend using solid abutments in single-implant
restorations.

Nº pub

6

Nombre publicación
Technical report
Biocompatibility Bionitride

Fuente
Sandra Bueno, Carles Colominas.
Technical Report Biocompatibility
Bionitride from Flubetech. 13 february,
2015

Summary: The article is in the clinical evaluation annex (Informational article)
Titanium nitride (TiN) coatings have been used in dental applications since the mid-1980s. Since
that time, these coatings have been applied to dental materials used in implant dentistry,
orthodontics, endodontics, prosthodontics, and periodontics. Depending on the application, the
purpose of the coating is to provide increased surface hardness, abrasion/wear resistance, and
corrosion resistance, lower friction, as well as greater beneficial interaction with adjacent biological
and material substrates.
Ti-N coating has been cleared by FDA for use in a variety of implant medical device applications
since first reviewed in the 1980s. Biocompatibility testing has been conducted on Ti-N using the
International Organization for Standardization (ISO 10993-1) guidelines. This testing, and
subsequent clinical applications, has demonstrated that titanium nitride is biocompatible and
appropriate for human use in implant medical devices that come in contact with bone, skin, tissue,
or blood.
For checking its own process Flubetech conducted Cytotoxicity tests at Tecnalia. The test is
performed according to ISO 10993:5 (the vitro cytotoxicity) [12]. The Bionitride coating did not
show cytotoxicity.

The biocompatibility of the Titanium nitride (TiN) is not in doubt. After the studies shown
Flubetech considered the Bionitride coating as suitable for coating dental products such as screws
and abutments.
Comments:
ASATIM to achieve greater biocompatibility and esthetics, due to its warm golden color under
the gum, proceeds to make this coating of TiN in series of its abutments made from chromium
cobalt molybdenum.
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Fuente

Rosa Gutiérrez. . Monografias.com (Internet)

Summary. The article is in the clinical evaluation annex. (Informational article)
There are many areas in which biomaterials are used for the human body. These cover many
fields of specialization, including dental surgery, surgical specialties such as orthopedics and
plastic surgery, and medical fields such as cardiology and radiology. This universe of
applications requires a wide range of materials. Many of these devices are often installed in
environments that are subject to friction and wear [1]. These two factors are closely related to
the useful life and functional life of said components.
Comments:
A good resistance to corrosion, since if it comes to present, in addition to the material is
weakened there is a release of corrosion products to surrounding tissues that exert undesirable
effects. The metals that meet these conditions are stainless steels, cobalt-based alloys,
titanium. Not all metallic materials are biologically accepted by the tissues.
Nº pub

8

Nombre publicación
Cytocompatibillity of Ti-6Al-4V and Ti-5Al-2.5Fe alloy
according to three surface treatments, using human
fibroblast and osteoblast

Fuente
K. Bordji, J.Y. Jouzeau, D. Mainard and E. Payan.
Biomaterials vol 17 (1996) 929-940

Summary. The article is in the clinical evaluation annex. (Informational article)
Titanium alloys are wll known for their superior mechanical properties as well as for their good
biocompatibility, macking them desirable as surgical implasnts materials. However, these alloys
have been proven to behave poorly in frction since wear particles were often detected in tissues
and organs associated with titanium implants. In this paper, three surface treatments were
investigated im order to improve the wear resistance and the hardness of Ti-6Al-4V and Ti-5Al2.5Fe: (a) glow discharge nitrogen implantation, (b) plasma nitriding by plasma diffusion treatment
(PTD) and (c) deposition of TiN layer by plasma-assisted chemical vapour deposition (PACVD)
additionally to PDT. Surface characterization after the different treatments showed considerable
inprovement in surface hardness, especially after the two nitriding processes. Moreover, the good
corrosion resistance of untreated alloys was maintained. A cell culture model using human cells
was chosen to study the effect of such treatments on the cytocompatibility of these materials. The
results showed that Ti-5Al-2.5Fe alloy was as cytocompatible as Ti-6Al-4V alloy and the same
surface treatment led to identical biological consequences on both alloys. Nitrogen implantation did
not modify at all the cellular behaviour observed on untreated samples. After the two nitriding
treatments, cell prolyferation and viability appeared to be significantly reduced and the scanning
electron microscopy study revealed somewhat irregular surface states. However, osteoblast
phenotype expression and protein synthesis capacity were not affected. PDT and PACVD may be
interesting alternatives to the physical vapour deposition technique.
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Comments
The titanium alloys ELI (ISO 5832-3 and ASTM F-136 and ASTM B-348) and cobalt alloys (ISO
5832-12 and ASTM F-1537 ISO 22674) are those used in the ASATlM system. In the article
"Cytocompatibility of Ti-6Al-4V and Ti-5Al-2.5Fe alloy according to three surface treatments, using
human fibroblast and osteoblast" the biocompatibility of the titanium alloy on implants with three
different surface treatments is checked. The article can be found in the annex of the clinical
evaluation.
Nº pub

9

Nombre publicación

Fuente

.Toxicity measurement of orthopedic implant alloy
degradation products using a bioluminiscent Melissa G. Shettlemore, Kirk j. Bundy. .
bacterial assay

J Biomed Mater
Res. 1999 Jun 15;45(4):395-403.

Summary. The article is in the clinical evaluation annex. (Informational article)
The toxicity of aquelous metal solutions representative of ionic degradationprodutcs from
orthopedic implant alloy was determined using a bacterial bioluminescence assay, Microtox. The
toxicity of forms of the indivudual elements released from ASTM F75 Co-Cr-Mo, F138 316L
stainless steel and F136 Ti-6Al-4V was first determined, and a mathematical model was
developed to predict the toxicity of mixtures of these ions. Aquelou metal solutions were then
mixed according to the proportions of the ions found in these alloys, and their toxicity was
measured with Microtox. Mixture behavior was classified as synergistic, antagonistic, or additive by
comparyng measured toxicity to predicted toxicity. Since relating these test to actual implant
corrosion processes can be confounded by selective leaching were next determined, and mixture
behaviors were classified as before. The most toxic individual elements were found to be
hexavalent Cr and Ni in that order: a finding in accord with prior compability research.

By providing insight into degradation product toxicity and elemental interaction, these
experiments demostrate the utility of employing bioluminescent bacterial assay to
investigate biocompatibility of implant materials. Further studies to more closely simulate in
vivo conditions, though, are required to fully gauge their potential in this regard.
Comments
The resistance to corrosion of titanium in a chloride environment is excellent and better than the
cobalt alloys which are nevertheless excellent in the latter and is also free of nickel. The details of
these characteristics can be seen in the article "Toxicity measurement of orthopedic implant alloy
degradation products using a bioluminiscent bacterial assay". This article can be found in the
annex of clinical evolution.
The dental attachments on dental implants generally hardly come into contact with the oral gingiva
because they are inserted in the dental implant on the one hand and are covered by the dental
crowns by the outer part that is in the buccal environment and both alloys comply with the
standards more demanding on corrosion.
2.3.2 Implementation of Suministros ASATIM to what is reported in the reviewed
scientific literature
As seen in the scientific literature, the set formed by implant-abutment-prosthesis
presents a variety of clinical complications. However, said literature does not mention
an important factor for the assessing of the success of implant devices: the learning
curve of the professional practitioner, which has an effect on the outcome of implant
procedures. Suministros ASATlM warns in its “Instructions for using the abutments”,
about contraindications (bruxism and malocclusion), and about the proper tightening
measurements to apply in order to insure compatibility with our abutments. We assume
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that, as the practitioner’s learning curve increases, an improvement of the final
outcomes is expected, with a reduction of complications, together with a more effective
treatment if complications were to arise.
On the issue of loosening of the screws, the reviewed papers make a distinction
between prostheses supported by several implants and those supported by a
single implant. At any rate, loosening of the screw in all the case studies is due to
the fact that the screw, which is subjected to chewing forces that produce
vibrations and filtration of fats from the foods, has the same turning axis as the
implant, since all the abutments in the market use anchoring screws on hollow
abutments.
Suministros ASATIM has designed straight and angled solid abutments that prevent
loosening, provided that several abutments them are used to support a fixed cemented
prosthesis, since the prosthesis would have to rotate at the same time in different
directions. Therefore, our solid abutments provide greater safety to the patient by
eliminating one of the main causes of dental abutment failure, which is the loosening of
the screw. Nevertheless, our abutments are not immune to the possibility of fracture of
the implant/abutment as a whole.
It is also important to keep in mind that the ASATIM system is not intended for singleimplant prostheses. Suministros ASATIM states in its instructions that he main
recommendation for its products to use them with fixed cemented prostheses
supported by several implants, since the hexagonal shape is not featured as an antirotation device.
Problems associated with dental laboratories are usually errors which happen
during the handling of standard abutments with an anchoring screw, and they point to
a reduction in the thickness of the walls of hollow abutments featuring a screw, as well
as to error in the manufacturing of the screw head that causes it to fracture when it is
tightened.
With the ASATIM system, it is not necessary to send the prosthetic abutments to the
dental laboratory, since they can be trimmed directly in the patient’s mouth, thus
eliminating the risks associated with this step, which is currently necessary.
The ASATIM system presents solid abutments, without the cavity necessary to insert
the anchoring screw, allowing the solid abutments to be trimmed inside the mouth.
ASATIM introduces an additional element in the traditional implant system, because
the solid ASATIM abutments have to be trimmed in the patient’s mouth. Trimming
teeth and abutments is a customary operation performed by dentists, and, by
introducing the possibility of trimming the abutments inside the mouth, an important
advantage is achieved, as the abutments do not need to be manipulated by a dental
laboratory.
This clarification ties in with the introduction to our arguments since, as the dental
professional’s learning curve increases regarding trimming inside the mouth, the
outcomes will improve, complications will be reduced and the handling of the ASATIM
system will be perfected.
2.4 Specific research study for CIH and CEH connections conducted by an external
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researcher. (Clinical experience)

Review of the clinical case studies to assess
the ASATIM system for straight and angled
solid abutments for dental implants.

Dr. Vicente Faus

REVIEW OF THE CLINICAL CASE STUDIES TO ASSESS THE ASATIM SYSTEM: STRAIGHT
AND ANGLED SOLID ABUTMENTS FOR DENTAL IMPLANTS

1)

OBJECTIVE

In order to conduct a follow-up of straight and angled solid abutments, we shall review case
studies of treatment done from 1990 to 1997. This study is conducted as part of the CE Certificate
requirements to evaluate these internal and external connection abutments.
The objective of this review is to make a longitudinal follow-up of survival for patients treated
during the stated period of time up to the present.
The general objective is to conduct the follow-up of survival of the abutments on implants.
The specific objectives of the review are to report on the causes for the survival of the implantabutment unit, and on the incidences on the different patients, as well as to conduct a specific
assessment of the implant or abutment, as it may be pertinent in each case.

2)

MATERIALS AND METHOD:

2-1.- IMPLANTS ABUTMENTS EMPLOYED:
CIH abutments can only be used in combination with dental implants featuring an
internal compatible hexagon. This design is a patent, which has already lapsed, by Dr Gerald
Niznick which presents a 3.5 mm connection platform, with a conical circumference at 45º that is
extended by the hexagon measuring 2.40 mm between faces and 1.5 mm in height, followed by a
1.8 mm central threaded cavity.
CEH abutments can only be used in combination with dental implants featuring an external
compatible hexagon. This design is a patent, which has already lapsed, by Dr Inger Branemark, in
which the implant presents a 4.1 mm connection platform, with an external hexagon measuring 0.7
mm in height, 2.70 mm b/f and a 2 mm central threaded cavity.
The abutments with a 2.3 thread diameter can only be used in combination with dental
implants whose connection is a 2.3 mm cylindrical cavity and feature a 3.9 mm connection platform.
The set of conclusions below details the results of the elastic limits supported by these
abutments according to a study conducted by the Instituto de Biomecánica de Valencia (IBV). In it
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we can see that the three connections reach similar results, with the CEH having the lowest
resentence: : The complete trial from IBV is in the clinical evaluation annex. (Informational article)
5. CONCLUSIONS
By way of conclusion, it can be stated that the results of the static tests for the 3 models of dental
posts and the fatigue test of the dental angled post with external hexagon compatible connection
are satisfactory, seeing as the posts have supported load values greater than the normal loads
associated with mastication.
In the static tests, the dental posts reached the following elastic limit force values:
 Angled post with external hexagon compatible connection: 3179 N
 Angled post with internal hexagon compatible connection: 3810 N
 Angled post with 2.3 Ø connection: 3798 N
Table: results from the IBV.
The abutments or solid angled posts used for the tests were always those angled at 24º, since
these have a lower fatigue resistance to bear axial forces than a 14º solid angled post or a solid
straight abutment.
The tests were conducted in compliance with “UNE-EN ISO 14801: Dentistry-Implants. Dynamic
fatigue test for endosseous dental implants” to check the resistance to fatigue of the abutment and,
therefore, to verify that it will maintain its functionality for a reasonable period of time.
These tests were performed according to the ISO 14801 standard. The two implant models chosen
were those which present the most critical case (more angled both with CIH and with CEH), as
detailed in the report by the Instituto de Biomecánica de Valencia (IBV).
.
The abutments provided were intended to be classified, stored in and selected from organising
boxes which were prototypes of the current ASATIM boxes, in which the rotational position could be
provided or distributed in 6 or 12 rotational positions which are part of a circumference.

Views of the organising box.
The rotational position of a solid angled abutment is the position towards which the angled
part of the abutment points within a 360º space. The rotational positions correspond to the radial
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degrees of a circumference. If the organising box features twelve compartments, the rotational
positions could be: 0º, 30º, 60º, 90º, 120º, 150º, 180º, 210º, 240º, 270º, 300º, and 330º.
Therefore, the difference between a solid abutment angled at 24º, with a rotational position of
30º, and a solid abutment angled at 24º, with a rotational position of 210º, is the direction towards
which the tip of each 24º angled abutment points within the 360º rotational space.
According to the IBV report, within all the angled abutments featuring the same connection to
the implant, there is no difference in terms of the results from the static and fatigue tests, regardless
of their rotational position.
2-2.- PATIENTS:
2-2-1.- SELECTION:
20 patients were reviewed. All of them were treated during the period between 1990 and 1997.
On these 20 patients, a total of 172 implants were installed, 160 with internal connection (CIH)
and 12 with external connection (CEH).
Of the 160 internal connection implants, 98 had a 2.3 thread diameter, and 62 were CIH
implants .
The number of implants in each patient is variable: some patients required a major oral
rehabilitation, while others only required single implants, as we will see in each patient report.
85 of the implants were installed in eight patients. These cases have been published in national
journals or books, whose ISSN or ISBN publication references are mentioned in the bibliography.
2-2-2.- DESCRIPTION OF THE PATIENTS:
PATIENT No. 1: An oral rehabilitation was performed on this patient in 1997, involving 10 implants
in the maxilla, 6 internal connection implants (compatible internal hexagon), and 4 external
connection implants. After the integration period, 10 solid angled abutments were installed. The
angle of tilt of said abutments was 24º in the area from canine to canine, and 14º posterior to these
teeth on either side. The rotational position of the abutments varied among the 12 available
rotational positions. These solid angled abutments were tightened using special resin tightening
keys (Fig. 1.7), because these abutments do not include a hexagon on the top for the Allen key. A
one-piece or single-segment metal ceramic structure was placed on these abutments, which
remains without incidents up to the present.

Fig. 1.1.- Before starting the treatment
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Fig. 1.3.- Initial X-ray

Fig. 1.4.- The maxilla before starting the treatment

Fig. 1.5.- Detail of the 10 implants

Fig. 1.6.- Detail of internal connection and external connection
implants.

Fig. 1.7.- Detail of the resin central tightening keys which were in
use at the time

Fig. 1.8.- Detail of the 10 solid angled abutments installed and
trimmed.

Fig. 1.9.- Testing the metal structure

Fig. 1.10.- Placement of the metal ceramic structure after the
rehabilitation
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PATIENT No. 2: A partial oral rehabilitation of the maxilla was done to this patient in 1997. Six
osseointegrated compatible internal hexagon connection implants were placed. On these implants,
six solid angled abutments were placed, all of them angled at 24º, and the chosen rotational position
was 0º, 0º,0º, 180º, 270º, and 300º respectively, from left to right. Fig. 2.3 shows the prototype for
the organising box used to make these selections. A single-segment metal ceramic structure was
then placed. It has been incident-free up to the present.

Fig. 2.1.- The 6 healing screws

Fig .2.2.- Standard rotational positioner.

Fig. 2.3.- Prototypes of the organising boxes used to store and
select the solid angled abutments.

Fig. 2.4.- Selection of the solid angled abutments.

Fig. 2.5.- Selection of the solid angled abutments.

Fig. 2.6.- Full selection of the abutments.
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Fig. 2.7.- Dual liquid resin tools to seal the abutments.

Fig. 2.8.- Sealing the abutments.

Fig. 2.9.- Trimming process of the abutments

Fig .2.10.- Ready for the prosthesis.

Fig. 2.11.- Placement of the fixed prosthesis after cementing and
cleaning the cement remains

PATIENT No. 3: A full oral rehabilitation on implants was done on this patient in 1997. 14 implants
were placed: 6 in the mandible (CEH), and 8 in the maxilla 8 (CIH). Of the 8 implants placed in the
maxilla, 3 implants were rejected before making the prosthesis, which resulted in 3 more implants
being placed in a second phase, of which 1 was CIH and 2 were CEH. All of them became
definitively integrated. In the end, the implants placed were a total of 8 CEH (6 in the mandible, 2 in
the maxilla), and 6 CIH in the maxilla. The rotational positions for the abutments in the maxilla were
4 straight abutments and 2 angled at 14º. In the maxilla, the 2 CEH abutments were straight, and
the remaining of the 6 CIH were angled at 24º. After the integration period, the corresponding solid
abutments were placed, and upper and lower metal ceramic structures were made, both in one
piece, which have been incident-free up until the present.
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Fig. 3.1.- Orthopantomography before placing the implants.

Fig. 3.2.- Orthopantomography after placing the implants. Note
there are only 5 in the maxilla due to the failure of 3 implants.

Fig. 3.3.- Surgical placing of the 3 implants that failed. 1 has an
internal connection and 2 have an external connection.

Fig. 3.4.- Placing 8 solid angled abutments, already trimmed, and
ready to receive the metal ceramic structure. All 8 implants are
perfectly osseointegrated.

Fig. 3.5.- Detail after the oral prosthetic rehabilitation, incidentfree.

Fig. 3.6.- After the treatment.

PATIENT no. 4: An oral rehabilitation with implants was done on this patient in 1993. This case
was published in a Spanish journal Revista española estomatológica de implantes in 1994. 6
implants were placed in the maxilla to make an upper metal ceramic structure in one piece. In
addition, 6 implants were placed in the mandible, while keeping the patient’s original teeth from
canine to canine. All the implants used in this case had a 2.3 mm thread connection. All the
abutments used in this case were straight. They were trimmed to support crowns, and a metal
ceramic structure was made in three separate segments. The patient has not presented any
incident up until the present.

2 – CLINICAL EVALUATION

Page 20 / 75

CHAPTER II
CLINICAL EVALUATION

Fig. 4.1.- Orthopantomography before the surgery

Fig. 4.3.- Orthopantomography after the oral rehabilitation (taken
in 2007).

TF 2017 - 01

Fig. 4.2.- Orthopantomography taken during the osseointegration
period

Fig. 4.4.- Image of the 6 trimmed lower teeth, and the 6 trimmed
solid abutments in the mandible.

Fig. 4.5.- Implants already osseointegrated in the maxilla on the
day when the healing screws were placed .
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PATIENT No. 5: The patient was treated for oral rehabilitation on implants in 1996. This case
was published in the book Perfilometría en la rehabilitación oral (1998).
14 implants were placed, all with a 2.3mm threaded connection: 8 implants in the maxilla, and 6 in
the mandible. After an osseointegration period of 6 months (already in 1997), 6 straight abutments
were placed on the 6 lower implants, to then be trimmed. In the maxilla, 6 abutments angled at 24º
and 2 abutments angled at 14º were placed. The rotational position of the 8 angled abutments
was varied. Subsequently, two metal single-piece ceramic structures were made for the oral
rehabilitation. No incidents have been reported up to the present.

Fig. 5.1.- Orthopantomography before the surgery

Fig. 5.2.- Implants during the osseointegration period

Fig .5.3.- After the oral rehabilitation.
Fig .5.4.- Detail of the surgery.
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PATIENT No. 6: The patient was treated for oral rehabilitation on implants in 1994. This case
was published in the book Perfilometría en la rehabilitación oral (1998).
11 implants with a 2.3 mm threaded connection were placed: 7 in the maxilla, and 4 in the
mandible. 4 straight solid abutments were paced in the mandible. 3 solid straight abutments and
3 abutments angled at 24º were placed in the maxilla with various rotational positions. Later, a
prosthesis in segments was made to be placed on both jawbones. There have not been any
incidents up to the present.

Fig .6.1.- Intraoral image of the patient with the missing teeth.

Fig. 6.2.- Orthopantomography of the patient with the oral
rehabilitation

Fig. 6.4.- Solid angled abutments trimmed and ready to receive
the fixed prosthesis on implants.

Fig. 6.3.- Side X-ray of the profilometry study.

Fig .6.5.- Fixed prosthesis on implants in the upper and lower jaw.
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PATIENT No. 7: The patient was treated in 1997 to replace a central upper right incisor with a
single CIH implant, on which a solid straight abutment was placed. No incidents have been
reported up to the present.

Patient no. 7 (0).- Preparatory orthopantomography.

Patient no. 7 (1).- Detail of the surgery.

Patient no. 7 (2).- Detail of the healing screw

Patient no. 7 (3).- Sealing of the untrimmed straight solid
abutment

Patient no. 7 (4).- X-ray of the osseointegrated implant and of the
placement of the solid abutment with a proper marginal
adjustment.

Patient no. 7 (5).- Detail of the solid abutment.
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Patient no. 7 (6).- Detail of the abutment after trimming
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Patient no. 7 (7).- Detail of the cemented crown.
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PATIENT No. 8: The patient was treated for an upper and lower oral rehabilitation with CIH
implants in 1996. In 1997, after the osseointegration period, 3 solid abutments angled at 14º were
placed in the mandible with various rotational positions. In the maxilla, 4 solid straight abutments
and 4 abutments angled at 24º, with various rotational positions, were placed. After trimming the
abutments the fixed prosthesis was placed. A one-piece metal ceramic structure was placed on
each jawbone for the rehabilitation. No incidents have been reported up to the present

Patient no. 8 (0).- Intraoral condition before the treatment

Patient no. 8 (1).- Detail of the lower 3 implants.

Patient no. 8 (2).- Detail of the 8 upper implants.

Patient no. 8 (3).- Detail of the 8 upper healing screws.

Patient t no. 8 (4).- Central tightening key for 24º solid angled
abutments.

Patient t no. 8 Figs. (5) and (6).- Placement of the 8 upper solid
angled abutments.
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Patient no. 8 (7).- Placement of the 3 lower solid angled
abutments.

Patient no. 8 Figs. (8) and (9).- Finished prosthetic rehabilitation.
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PATIENT No. 9.- The patient received an upper oral rehabilitation treatment with implants, in
1997. It has been incident-free up to the present. She had a child after the oral rehabilitation. 9
CIH implants were placed in the maxilla. Then, 4 solid abutments angled at 14º, and 5 solid
abutments angled at 24º were placed on the implants. The rotational position of the 9 solid angled
abutments was varied. A one-piece metal ceramic structure was then placed for the oral maxillary
rehabilitation.

Patient no. 9 (0).- Orthopantomography before the treatment.

Patient no. 9 (2).- Surgical image of the 9 implants.

Patient no. 9 (4).- Metal structure.
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Patient no. 9 (1).- Intraoral image before the oral rehabilitation.

Patient no. 9 (3).- The 9 solid angled abutments after the
plaster resin CASTING.

Patient no. 9 (5).- Finished oral rehabilitation.
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PATIENT No. 10: The patient was treated in a lower distal segment using 3 implants with 2.3 mm
tread connections in the year 1995. Three straight solid abutments were placed on the implants.
The implant-supported prosthesis was combined with a natural tooth (lower left premolar),
trimmed according to the same principles as the trimming of solid abutments. Five years after the
procedure, the prosthesis that had to be cut in order to remove the tooth, because there had been
filtration, and a cavity had developed. It was replaced by another implant. This is not a case of
complications involving the abutments. The procedure remains without problems up to the
present.

Patient no. 10.- The 3 trimmed solid abutments and the natural
tooth, alto trimmed to practically the same conical shape as the
abutments.
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PATIENT No. 11:
The patient was treated in 1997 for oral rehabilitation of her edentulous
mandible. 7 CIH implants were placed. After integration, 7 solid abutments, angled at 24º with
various rotational positions, were placed on the implants. After trimming the abutments, a onepiece metal ceramic prosthesis was put in place. A single CIH implant was also placed in the
maxilla with a solid straight abutment and a metal ceramic crown. It continues without incidents up
to the present.

Patient no. 11 (0).- Orthopantomography before the treatment.

Patient no. 11 (1).- Orthopantomography after placing the 7 lower
implants.

Patient no. 11 (2).- Lateral X-ray for profilometric study, with the
single implant.
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PATIENT No. 12: This patient had an oral rehabilitation in 1994, using 8 implants with a 2.3 mm
thread connection. After 6 months of osseointegration, 8 solid angled abutments were placed: 6
solid abutments angled at 24º in the anterior teeth, and 2 solid angled abutments in the posterior
ones, with various rotational positions. After trimming, a metal ceramic prosthesis was cemented
in one single piece. This case was published in the book Perfilometría en la rehabilitación oral
(1998). It remains without incidents up to the present. 10 years after the procedure, his two
remaining natural teeth were removed due to periodontal problems.

Patient no. 12 (0) and (1).- Incisal and intraoral views of the
maxilla rehabilitation.

Patient no. 12 (2).- Lateral X-ray for the profilometric study of the
oral rehabilitation.
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PATIENT No. 13: The patient ad an oral rehabilitation treatment in 1996 with 10 CIH implants.
After 6 months of osseointegration (already in 1997), 8 solid abutments angled at 24º, with various
rotational positions, were placed, as well as 2 solid straight abutments. After trimming the
abutments, a one-piece metal ceramic prosthesis was cemented. It remains without incidents to
the present.

Patient no. 13 (0).- Orthopantomography showing the metal
ceramic prosthesis with its 10 implants.
Patient no. 13 (1) and (2).- Detail of the selected straight and
angled solid abutments and tightening key.

Patient no. 13 (3).- Final trimming of the 10 solid abutments.

Patient t no. 13 (4) and (5).- Base metal structure and metal
ceramic structure
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PATIENT No. 14: This patient had an oral rehabilitation treatment in 1992, using 11 implants with
a 2.3 mm thread connection: 8 implants in the maxilla, and 3 in the left mandible. After 6 months,
8 solid abutments angled at 14º, with various rotational positions, were placed in the maxilla, and
3 solid straight abutments in the mandible, in order to cement on them a complete upper metal
ceramic structure, and a lower left segmental metal ceramic structure. The maxilla presented two
natural teeth, which were bound to the structure and had to be separated from said structure 5
years later. No additional incidents have been reported. This case was published in the book
Perfilometría en la rehabilitación oral (1998).

Patient no. 14 (0).- Pre-surgery orthopantomography.

Patient no. 14 (1).- Lateral X-ray for the profilometric study.

Patient no. 14 (2).- Post-surgery orthopantomography showing the
8 upper implants and the 3 lower left implants.

Patient no. 14 (3).- Image showing the 8 upper abutments trimmed
and sealed, ready to receive the metal ceramic structure.

Patient t no. 14 (4) and (5).- Outcome of the intraoral metal
ceramic structure, and outcome of the patient’s profile.
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PATIENT No. 15:
The patient was treated in 1992 for a corrective alignment orthodontic
procedure, and frontal and lateral profilometry. A fixed orthodontic device was placed, and room
was made in the agenesis area of the upper left incisive. After the orthodontic procedure was
completed, an implant with a 2.3 mm connection was placed in the incisive area (22), to then
place a straight solid abutment and a crown. When the patient turned 18 years old, the dental
crown was replaced because it was too small for the patient’s facial growth. The new crown
matched the rest of his dental arch. This follow-up procedure was unrelated to the abutment. The
case was published in the journal Revista Española Odontoestomatológica de Implantes (1993),
and in the book Perfilometría en la rehabilitación oral (1998).

Patient no. 15 (0) and (1).- Pre and post-treatment lateral X-rays.

Patient no. 15 (2).- Intraoral view of the malocclusion.

Patient no. 15 (3).- Intraoral view o f the orthodontic device
creating a space for the left lateral incisive (22).

Patient no. 15 (4).- Image of the healing screw.

Patient no. 15 (5).- Trimming of the solid abutment.
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Patient no. 15 (6).- Intraoral view after the orthodontic procedure
and the implant/abutment/ crown.
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Patient no. 15 (7).- Post-treatment view of the patient’s profile.
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PATIENT No. 16: The patient was treated in 1997 to have five CIH implants installed: 2 in the
right maxilla for the right distal segment, and 3 implants in the mandible for the left distal
segment. After 6 months, 2 solid abutments angled at 24º were placed in the maxilla, and 3
straight solid abutments in the mandible, as well as the segmental metal ceramic prostheses.
Without incidents up to the present.

Patient no. 16 (0).- Pre-op orthopantomography.

Patient t no. 16 (1) and (2).- Digital radiography of the upper
implants during the procedure.

Patient no. 16 (3).- View of the upper healing screws.

Patient no. 16 (4) and (5).- Views of the solid angled abutments
with the prototype resin tightening keys, ready to be placed.
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Patient no. 16 (6) and (7).- Placement of the solid angled
abutments.

Patient no. 16 (8).- View of the lower solid angled abutments.

Patient no. 16 (9).- Image of the upper and lower abutments
hollowed in plaster.

Patient no. 16 (10) and (11).- Completed upper right and lower
left fixed prostheses.
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PATIENT No. 17: The patient was treated in 1994 for oral rehabilitation. 10 implants with 2.3
mm thread connection were placed: 6 in the maxilla, and 4 in the mandible. In the maxilla, 3
were placed in the right distal segment, and 3 in the left distal segment. 4 upper anterior
incisives remained. Using these 10 supports in the maxilla (3 implants +4 teeth +3 implants),
an upper metal ceramic arch was placed in segments (3+4+3). In the mandible, 4 implants
were placed in the lower right distal area, as well as an individual segment metal ceramic
prosthesis individual on these 4 implants. The rest were natural teeth with metal ceramic
crowns. Only solid straight abutments were used.
The patient did not experience any complications until the year 2005, when his right distal
segment came off and the solid abutments presented a fracture in the bond between the
abutment and the implant, so that the threaded posts of the abutments were lodged inside the
implants. The attempted treatment was to remove the broken thread posts using ultrasounds,
but it was unsuccessful. We then proceeded to hollowing out the broken thread posts and
make new threads in the hollowed cavity using threaded male screws, to then place new
threaded abutments made especially for this treatment at the dental laboratory. After the
abutments were placed, we proceeded to their trimming, and we made a metal ceramic
prosthesis like the previous one.
This case was published in the book Perfilometría en la rehabilitación oral (1998) and in the
journal Revista Española Odontoestomatológica de Implantes in 2007.

Patient no. 17 (0).- Pre-op orthopantomography.

Patient no. 17 (1).-Lateral x-ray of the post-treatment profilometry
study.

Patient no. 17 (2).-Post-treatment orthopantomography.

Patient no. 17 (3).-Trimmed solid abutments in the posterior
segments, and anterior teeth also trimmed. There is a strong
similarity between the abutments and the natural teeth

2 – CLINICAL EVALUATION

Page 38 / 75

CHAPTER II
CLINICAL EVALUATION

TF 2017 - 01

Patient no. 17 (4).-Testing the metal ceramic structure

Patient no. 17 (5).-View of the oral rehabilitation finished in 1994

Patient t no. 17 (6).- Orthopantomography showing the place
where the oral rehabilitation broke.

Patient no. 17 (7) and (8).- Views of the abutments with their
broken thread posts inside the implant, and hollowing of the
implants to introduce the threaded male screw.

Patient no. 17 (8)

Patient no. 17 (10) and (11).- Digital X-rays showing the healing
screws in two implants after the new threading was completed.
Only the more distal one remains to be done
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Patient t no. 17 (9).- Digital x-ray showing the threaded male
screw being introduced in the implant to reconstruct the thread.

Patient no. 17 (11)
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Patient no. 17 (12).- Digital x-ray of the new abutments,
already trimmed, made for this case at the dental laboratory for
these special threads.
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Patient no. 17 (13).- View of the new metal ceramic segment
completed in 2007.

.
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PATIENT No. 18: La patient was treated in 1993 (she was 37 years old) with an oral
rehabilitation. In the maxilla. The rehabilitation started with 7 implants with a 2.3 mm thread
connection, which were integrated into the jawbone. The patient was completely toothless.
On the 7 implants, 7 solid abutments were placed, angled at 14º, and with various rotational
positions. A metal ceramic structure was placed on them in the maxilla.
The patient had no complications until 2007, when the metal ceramic structure came off. We
observed that 6 pillars were no longer cemented; in one implant (the one located in the
pterygoid) the thread post was broken and lodged inside the implant, and the angled portion of
the abutment was lodged in the metal ceramic structure.
A temporary resin prosthesis was placed, and we proceeded with the treatment. The
abutment’s threaded post was removed using ultrasound. We also removed an implant that was
damaged, and we placed 4 more implants, one of which failed, leaving a total of 9
osseointegrated implants, ready for the rehabilitation, which began with dental laboratory
procedures until the new oral rehabilitation was completed.
This case was published in the journal Revista Española Odontoestomatológica de Implantes
(1994), and in the book Perfilometría en la Rehabilitación Oral (1998).

Patient no. 18(0).- Pre- treatment orthopantomography

Patient no. 18(2).- X-ray for the profilometry study.

2 – CLINICAL EVALUATION

Patient no. 18(1).- Post-treatment orthopantomography, in 1993

Patient no. 18(3).- View of the patient will all upper teeth missing.

Page 41 / 75

CHAPTER II
CLINICAL EVALUATION

Patient no. 18(4).- View of the solid angled abutments.

Patient no. 18(6).- View of the patient’s profile in 1993.

Patient no. 18(8).- View of the prosthesis that came off in 2007.

Patient no. 18(10).- View of the patient with 4 new implants,
indicated with green arrows, and the recovered pterygoid implant.
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Patient. 18(5).- View of the oral rehabilitation completed in 1993.

Patient no. 18(7).- The patient in 2005.

Patient no. 18(9).- Orthopantomography in 2007 without the metal
ceramic structure, and the pterygoid implant with the broken
thread post lodged inside.

Patient no. 18(11).- View of one failed implant (left of the patient)
and the rest of the preparation using dental laboratory techniques.
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Patient t no. 18(12).- View of the metal ceramic structures from
1993 and 2007.

Patient no. 18(14).- Current view of the patient.
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Patient t no. 18(13).- View of the new metal ceramic structure
already cemented.

Patient t no. 18(15).- Current orthopantomography with the new
metal ceramic structure and the 9 implants.
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PATIENT No. 19: In 1991 the patient was 60 years old. 10 implants with a 2.3 mm threaded
connection were placed for an oral rehabilitation. 6 implants were placed in the mandible, where
the patient was missing all her teeth. 4 implants were placed in the maxilla, 2 in each distal
segment, with her natural teeth remaining from canine to canine (6 teeth). 9 solid straight
abutments and 1 solid abutment angled at 14º were placed in the patient’s posterior and right
mandible.
The upper rehabilitation was done with 4 metal ceramic segments (right implants, left implants
and two segments on natural teeth from canine to canine). For the lower rehabilitation, the
structure was made in 2 metal ceramic segments between 4 implants and two implants.
The first incident happened in 2004. The left upper implants broke, and this was solved by
placing 3 additional implants in the same area.
The second incident occurred in 2006. In the lower left side, the structure fractured and an
abutment broke, leaving its threaded post inside the mesial implant, and the distal implant of the
segment, luckily, had only come unthreaded. This was solved by reshaping the thread using the
hollowing and male screw technique. Using dental laboratory techniques, a new metal ceramic
distal segment was made.
A third incident happened in 2007. In the lower distal segment, the two implants broke. It was
solved using minimally invasive surgery by placing two more implants between the remains of the
fractured implants, and a new metal ceramic segment was placed using dental laboratory
techniques.

Patient no. 19 (0).- Orthopantomography showing 6 lower
implants and 4 upper ones.

Patient no. 19 (1).- View of the 10 solid abutments.

Patient no. 19 (2).- View of the trimmed upper abutments .

Patient no. 19 (3).- View of the lower solid abutments.
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Patient no. 19 (4).- View of the completed upper rehabilitation,
with the lower temporary resin fixed components.

Patient no. 19 (5).- Orthopantomography of the first incident in
2004, showing the broken upper left implants. The red arrow
indicates the place where the lower rehabilitation was split in two
metal ceramic segments.

Patient no. 19 (6).- Orthopantomography from 2006, showing the
upper left segment solution. The second incident is also visible:
fracture of the lower rehabilitation, indicated by the arrow.

Patient no. 19 (7).- Orthopantomography showing the solid
abutment broken at the threaded post, which is lodged in the
implant.

Patient no. 19 (8) and (9).- View of the two implant abutments:
one is broken and the other is in good shape. We can also see the
broken thread post inside the implant and the healing screw.
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Patient no. 19 (10), (11) and (12).- Sequential digital X-rays
showing the hollowing out of the broken thread, the use of the
male screw and the new solid abutment especially made by the
dental laboratory.

Patient no. 19 (13).- View of the two new abutments trimmed.

Patient no. 19 (14).- View of the solution to the left-side prosthetic
problem presented in the third incident, in 2007, in which the
lower right prosthetic segment broke and two right distal implants
fractured.
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Patient no. 19 (15) and (16).- Intra-surgery views of the placement
of the 2 new implants, using minimally invasive surgery due to
the patient’s advanced age.
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Patient no. 19 (17).- View of the new prosthetic segment placed in
the lower right side. There haven’t been any additional incidents
up to the present.
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PATIENT No. 20: The patient was rehabilitated in 1991 by placing 11 implants with a 2.3 mm
connection: 8 in the maxilla, and 3 in the mandible. The patient was completely toothless and
presented a major atrophy of the maxilla. A procedure was performed to raise the bilateral
maxillary sinus (a very advanced procedure at the time).
On the 8 implants, 6 solid abutments were placed, angled at 24º, and 2 angled at 14º, with
various rotational position, to support an upper metal ceramic structure in one block or piece. A
Dolder bar for a removable prosthesis was placed in the mandible using 3 straight solid
abutments.
The rehabilitation was incident-free until 2005, when the metal ceramic structure in the maxilla
broke in its left distal segment as a result of the fracture of 3 implants. Perhaps first the implants
broke due to metal fatigue, and the metal ceramic structure broke as a result.
To solve the problem, 4 new CIH implants were placed among the remains of the old fractured
implants, and the fractured segment was rehabilitated using a new metal ceramic structure made
with dental laboratory techniques. The new oral rehabilitation was, therefore, in two different
segments and on nine implants. There have been no further incidents up to the present.
This case was published in the journal Revista Española Odontoestomatológica de Implantes
(2007).

Patient no. 20 (0).- Intraoral view of the toothless patient.

Patient no. 20 (1) and (2).- Pre-op and post-op(with the 11
implants) orthopantomographies.

Patient no. 20 (3).- View of the 8 healing screws for the upper
implants.
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Patient no. 20 (4).- View of the lower Dolder bar.

Patient no. 20 (5).- View of the plaster cast of the solid abutments.

Patient no. 20 (6).- Intraoral view of the rehabilitation in 1991.

Patient no. 20 (7).- 2005 orthopantomography showing the
fracture of the metal ceramic structure and of the 3 implants in the
upper distal segment.

Patient no. 20 (8).- Surgical view of the 4 new implants inserted
among the remains of the old implants.

Patient no. 20 (9).- Orthopantomography with the 4 new implants
among the remains of the old fractured implants. There are 9
implants in total.

Patient no. 20 (10).- View of the new left distal prosthetic
segment.
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2.2 PERCENTAGE METHOD:
This is a percentage-based method to compare the techniques applied to the patients, as
well as the incidents which occurred.
2.3 APPLIED METHODS:
Definitions:
1) oral rehabilitation refers to any prosthetic treatment on implants.
2) rehabilitation of a full arch is the reposition of a full maxilla or mandible.
3) rehabilitation of a full arch in one piece, when the entire metal ceramic structure is
made in one single piece on a specific number of implants (6, 7, 8,9, or 10).
4) rehabilitation of a full arch in partial segments, when the full arch is replaced but
the structure is made by segments, rather than in one single piece.
5) rehabilitation through partial segments, when the patient has some teeth and the
prosthesis is only placed in toothless areas, including single implants, with only one tooth
replaced.
Regarding the way in which the procedures are carried out, the same method is always
applied:
a) Sealing is always done with liquid resin between the implant and the abutment.
b) For the most part full arches or partial segments are made in one piece. We never
place individual abutments/implants adjacent to one another.
c) Sometimes we bind implants to natural teeth in full arches or partial segments.
d) Whether it is a full arch or a partial segment, the rehabilitations are always done using
metal ceramic structures.
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RESULTS:

The review for the report of 20 patients (n=20; 100%) treated between 1990-1997 implied
placing 172 implants (n=172; 100%). Nine of the reviewed patients (45% of the 20 patients)
and 85 implants (49.41% of all implants) have been published in different scientific books and
journals.
Of the 172 (100%) implants which were placed, 12 (6.97%) implants had an CEH connection.
Therefore, 160 had an internal connection: 62 (36.05%) implants had an internal compatible
hexagon connection (CIH), and 98 (56.98%) implants had a 2.3 mm threaded connection with a
3.9 mm platform.
The 12 (6.97%) CEH implants and the 62 (36.05%) CIH implants presented abutments made of
grade 5 titanium. Of the 98 implants with a 2.3 mm thread connection and a 3.9 mm platform,
26 (15.12%) implants presented abutments made of grade 5 titanium, and 72 (41.86%)
implants presented abutments made of grade 3 titanium, since they were placed long before
1997. Said grade 3 abutments were placed in patients no. 4,6,10,12,14,15,17,18,19, and 20,
which were treated in the period 1992-1995.
In the 12 CEH implants, the abutments were: 6 (50%) solid straight; 4 (33.33%) solid
abutments angled at 24º, and 2 (16.67%) solid abutments angled at 14º.
For the 62 CIH implants, the abutments inserted were: 11 (17.74%) solid straight; 11 (17.74%)
solid angled at 14º, and 40 (64.52%) solid angled at 24º.
For the 98 implants with a 2.3 mm threaded connection and 3.9 mm platform, the abutments
are: 55 (56.12%) solid straight; 22 (2245%) solid angled at 14º, and 21 (21.43%) solid angled at
24º. The abutments are made of grade 5 titanium (14.29%) or grade 3 titanium (85.71%) The
grade 3 titanium abutments were: 49 (50%) solid straight; 20 (20.41%) solid angled at 14º, and
15 (15.30%) solid angled at 24º. The total number of abutments made of grade 3 titanium was
84 (85.71%). The rest, totalling 14 (14.29%), were made of grade 5.
There were no incidents in 16 patients (80%), while the remaining 4 patients (20%) did
experience complications. Of the 172 implants, 160 were incident-free (93.02%), and 12
presented incidents (7%). All the patients who presented complications were treated in the
earlier part of the period covered by the review (1991-94), and all of them were resolved
satisfactorily.
In the series of 172 implants (n=100; 100%), 7 implants fractured (4.06%); also 5 abutments
fractured (2.90%) and their thread post remained lodged inside the implant. In these fractured
abutments, all the fractures happened at the level of the union between the implant and the
abutment. The thread post of the abutment stayed inside the implant, and the body of the
abutment was inside the dental prosthesis, which became loose or detached. None of the
abutments fractured at the level of their angled portion.
In the 20 reviewed patients (n=100; 100%), 14 full arches (70%) were placed in one single
piece. Three (15%) of these full arches were placed in the mandible and did not present any
complications. The rest of the full arches (n=11; 55%) were placed in the maxilla. There were
incidents in 2 of the arches placed in the maxilla (10% of all full arches). The incidents were: 1
abutment fractured inside the implant, and 3 fractured implants.
A total of 20 partial segments (n=20; 100%) were put in place. 9 partial segments (45%) were
placed in the mandible and did not present any incidents. The remaining 11 (55%) partial
segments were placed in the maxilla: 9 (45% of total n=20 partial segments) did not present
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any incidents, but 2 (10%) did present incidents: in one case there were 3 abutments broken
inside the implants, and in the other there were 2 broken implants.
Also, only 1 of the full arches (5% of total full arches) was placed on the mandible supported by
6 implants. It presented incidents: 1 fractured abutment with its threaded post lodged inside the
implant, and 2 fractured implants.
Finally, 2 patients classified as incident-free (patient no. 10 and patient no. 12) were treated by
placing the metal ceramic structure on implants, natural teeth, distal or mesial of the structure
(never intermediate). 5 years after the treatment, the metal ceramic structure had to be cut to
extract said teeth due to periodontal problems, This second treatment was not considered as
an implant-related incident.

DISCUSSION
As is customary, rather than describing specific patients or statistics any further, in this
Discussion section we will address explanations, clarifications, and even opinions.
Generally speaking, it can be said that, based on the study, the success rates of the review are
high and reliable.
Regarding the criteria for selecting the patients, the chosen patients were among the earliest
ones included in the statistics, given the nature of the study, which tested the durability of the
abutments through time. The patients were also selected because their treatment history is fully
documented and they have been monitored up to the present. Also, several of them appeared
in different publications at the time.
It should also be said that the durability of oral rehabilitations does not only depend on the
design and strength of the abutments (which is described in the fatigue test), but also on the
manner in which the oral rehabilitations are performed, and the criteria applied for them.
It is important to note that the union of the implant and the abutment was sealed together by
applying dual liquid resin. This procedure was not common at the time of the review, but
nowadays it is quite widespread, and different sealants are available in the market (gap-seal,
sybron-seal, kuss-seal, ceka-bond, etc.). Sealing the union prevents loosening of the thread,
although, since in the review the abutments were solid and angled, it is not possible for them to
loosen because the abutments cannot turn eccentrically once the metal ceramic structure is
cemented, and, therefore the sealant would not be necessary to avoid this complication.
However, sealing is necessary to avoid the seeping of bacteria and biomolecules that produce
halitosis and peri-implantitis. It is thoroughly clear that in all the cases reviewed there were no
incidents regarding the loosening of the prostheses. At any rate, by preventing the problem of
loosening, the duration through time of the prosthesis is much longer and fracture-related
problems will occur as a result of implant or abutment fatigue.
We also must add that in this review the patients who presented incidents coincided directly
with the earliest treatment years, and with the fact that their implants were made of grade 3
titanium. We had access to grade 5 titanium in 1997, and there haven’t been any incidents from
then on.
Grade 3 Titanium has the following chemical composition: TiFe(0.25-0.30). It is also known
as commercially pure titanium. Its tensile strength is 345 MPa, its yield strength is 275 MPa,
ductility is 20%, hardness is 82 HRB, it has excellent welding properties and an electric
resistance of 0.56 (μΩm).
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Grade 5 Ti, has the following chemical composition: Ti6Al4V Its tensile strength is 896 MPa,
its yield strength is 827 MPa, ductility is 10% hardness is 33 HRB, it has good welding
properties and an electric resistance of 1.67 (μΩm). Its application is for any situation where
high mechanical resistance is required.



Grades 1, 2, and 3 Titanium, are what is known as commercially pure titanium, with a
composition of Titanium higher than 99%.
Grade 5 Titanium, is an alloy with great resistance to corrosion and a mid-level
mechanical resistance.

Grade 3 abutments were placed in patients no. 4,6,10,12,14,15,17,18,19, and 20, who were
treated in 1992-1995. Of these, only four patients (no. 17, 18, 19, and 20) presented any
incidents. The incidents are reported in the case studies and involve some implants and
abutments, but not all the abutments placed in these four patients.
Also, there are six patients (no. 4,6, 10, 12, 14, and 15) with grade 3 abutments who did not
present any incidents.
This data reinforces the reliability of grade 5 titanium, since grade 5 abutments are expected
to have better results than grade 3 abutments.
Although implant fractures are considered as an incident, (as are abutment fractures), this
complication actually points to the strength of the bond between the implant and the abutment. In
other words, the body of the implant fractured before the implant-abutment broke.
It is also important to make full arch structures or partial segments in one piece. Ferulizing the
osseointegrated implants is a better option than individualizing implants with single crowns,
except in the case of single-implant treatments.
It should also be noted that in general there are fewer incidents in the mandible than in the
maxilla (6). The maxilla fits against the mandible like a shoebox, that is, axial forces are very
divergent, much more divergent than in the mandible, where the forces are almost vertical,
coinciding with the axis of the implants. This agrees with our review: of the 5 fractured
abutments, 4 were in the maxilla. In the case of patient no. 18, where the abutment of the
pterygoid implant broke, we think that the cement of the dental prosthesis (zinc phosphate oxide)
dissolved through time, and the abutment that broke was probably the one where the cement
had not dissolved, since it had to bear the stress loads no longer supported by the other
abutments. This perhaps would not have happened with the current resin cements, which do not
dissolve.
All the incidents reported in the review occurred 12 years after the treatment. This contrasts with
the incidents occurring in screwed prostheses which, according to most researchers, happen 5
years after their placement due to loosening of the anchoring screw (5).

CONCLUSIONS

1) It ensues from the review that the most probable causes for the complications observed are a
direct consequence of the experience in dealing with prosthetic procedures, rather than the
abutments themselves, since the incidents occurred in the first treated cases and they ceased to
occur thanks to the acquired experience.
2 – CLINICAL EVALUATION

Page 53 / 75

CHAPTER II
CLINICAL EVALUATION

TF 2017 - 01

2) It can also be inferred that, due to the low rate of fractured abutments and implants, the implant
techniques are safe and reliable.
3) In order to achieve optimal results in implant procedures, the durability of the oral rehabilitations
is as important or more than the surgical techniques. How the oral rehabilitations are made is
especially important, as well as the criteria guiding them.

Review summary
The cases reviewed refer to patients who received oral rehabilitation treatment in the
years 1990-1997 (before the CE label directive came into effect).
The titanium used for the abutments in these treatments was grade 5, but in some of
the cases lower-grade titanium was used (grade 3), making those abutments less
resistant. This indicates that the design of the dental abutments we wish to
commercialise achieves the intended goals, regardless of the material used in their
manufacture.
In the report written in 2011 by Dr. Vicente Faus (lic. no. 9840), the section “Materials
and method” describes the measurements of the implant-abutment connections which
were used. It states that the study comprises a total of 172 implants which were placed
in patients. The study is based on studies and case histories of former patients. Eight
patients received a total of 85 implants, and these cases have been published in
national journals or books, whose ISSN or ISBN reference codes are listed in the
bibliography.
Of the 172 implants, 12 had an external connection, defined as Compatible External
Hexagon (CEH), 62 were Compatible Internal Hexagon (CIH), and 98 had a 2.3 mm
internal threaded connection.
The section “Materials and method” also reports on the tests made by the Instituto de
Biomecánica de Valencia (IBV) in May and July of 2009.
The ASATIM boxes are also mentioned. The boxes shown were prototypes of the
current ones, but they performed correctly at the time.
A case study is made for each patient, reporting on the type of implant-abutment
connection used in each case.
The review also reports on the sealing of the abutment-implant connection, taking into
account that the current wide range of sealants was not available at the time.
After reviewing the 20 patients, the following results were obtained:
Total no. of abutments on implants: 172.
External connection: CEH 12. Abutments
6 solid straight abutments.
6 solid straight angled abutments.
- 4 solid angled at 24º. Grade 5 titanium
- 2 solid angled at 14º. Grade 5 titanium
Internal connection: 160 abutments.
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- 62 CIH abutments:
11 solid straight abutments. Grade 5 titanium
11 solid abutments angled at 14º. Grade 5 titanium
40 solid abutments angled at 24º. Grade 5 titanium
- 98 abutments with 2.3 mm thread connection:
55 abutments solid straight.
49 solid straight abutments, grade 3 titanium.
6 solid straight abutments, grade 5 titanium
22 solid abutments angled at 14º.
20 solid abutments angled at 14º, grade 3 titanium.
2 solid abutments angled at 14º, grade 5 titanium.
21 solid abutments angled at 24º.
15 solid abutments angled at 24º, grade 3 titanium.
6 solid abutments angled at 24º, grade 5 titanium.
Among all the outcomes, 12 incidents are reported:
- 7 implant fractures: the fractures do not involve the thread of the abutment,
pointing to a proper, strong bond with the implant.
- 5 abutment fractures at the level of the union between the thread of the abutment
and the implant. In other words, the treaded post of the abutment is lodged inside
the implant, while the remainder of the abutment is attached to the dental
prosthesis, separated from the implant, which is still in place in the mouth. This
happened with patients no. 17 (3 incidents in the implant-abutment union), no. 18
(1 incident in the implant-abutment union), and no. 19 (1 incident in the implantabutment union). These cases were among the earliest ones, and all the
abutments were made of grade 3 titanium.
In all of the cases, it was possible to solve the incidents, as stated in the case reports
of those patients.
None of the grade 5 CIH or CEH prosthetic abutments presented any complications.
Admittedly it is a small statistic, though significant.
Through this review, we also want to show the safety of the abutments, considering
that the first abutments were made of grade 3 titanium, which is considerably weaker
than grade 5. We also wish to underline the fact that the fracture of the implant
indicates that the bond implant-abutment is stronger than the implant itself. Therefore,
we consider this a positive outcome, since the cause of failure is not related with the
abutment or the connection, but with the implant itself.
All of the incidents reported in the review occurred 12 years after the treatment. This is
in sharp contrast with the incidents affecting screwed prostheses which, according to
most authors, tend to occur 5 years after the treatment due to loosening of the
anchoring screw.
Regarding the expected lifespan of Asatim abutments, on the basis of the clinical
history of the case studies, the earlier treatments have endured 20 with very few
incidents. The treatments dating from 1997, which used abutments made of grade 5
titanium (a material that is currently in use), have already had a 14-year service life
without any incidents. Therefore, the lifespan of these abutments should exceed 20
years, as proven by the earlier treatments performed, as a result of the improvement in
the titanium employed.
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CONCLUSIONS:
We can make the following conclusions about Asatim dental abutments:
1. They are compatible with the products available in the market, such as CIH and
CEH implants, tightening keys and dynamometric keys.
2. The connections with the implants are reliable, in other words, they do not come
unscrewed.
3. A reduced rate of incidents is reported, with a failure rate lower than that of
abutments with anchoring screws, which are currently in use.
4. The lifespan of the abutments is expected to exceed 15 years.

2.5. Types of connections which have been developed. Materials utilised and
biocompatibility. Cleaning and sterilising the abutments.
2.5.1.- Types of connections which have been developed.
For the development of its products, Suministros Asatim has chosen two types of
implant connections (CEH and CIH), because they are the most widely used in the
market.
More types of connections will be offered in the future to increase market compatibility.
As the manufacturers state, these types of connections have been used with
abutments for a long time, and they have been available in the market for over 40
years.

2.5.1.1 Compatible External Hexagon (CEH)

CEH Connection.
In the 1960s, Dr. Branemark, a traumatologist, was doing research on the tibia of
animals. He noticed that, when he tried to take out a titanium film camera he had
inserted permanently for his observations, he could not remove it from the bone. This
fortuitous discovery led to the first description of the osseointegration of titanium. At
that time, dental implants made of other materials were already being tried, though
always without waiting for the bone to heal and without osseointegration. From that
point on, dental implants began to be manufactured of titanium, but taking into
account the osseointegration period. In other words, first the implant is inserted in the
jaw bone, and later on the dental prosthesis is connected to it. Therefore, this
process requires some form of connection to join the implant to the dental prosthesis.
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Dr. Branemark’s engineering team, working at Sweden’s Karolinska Institute,
conceived a type of connection that comprised a thread in the implant with a platform
and an external hexagon that would fit with the abutment of the prosthesis.
This type of implant-abutment connection was patented, it was bought by the
company Nobel-Biocare and it has currently expired. Three connection platforms
were designed, as described below:

After the patent expired, all the companies began copying it, observing that the 4.1 diameter
platform was the most widely used. Also, in order to make the system simpler, they began
designing implants of different thicknesses which, in turn, could be adapted to have the 4.1
platform. In other words, if the implant had a wide diameter, it tapered down to 4.1 (this can be
seen in the examples we use in the validation) at the point of the connection, and if it had a
narrow diameter it widened to 4.1 (this can be seen in the examples we use in the validation) at
the point of the connection.
With time, this platform has virtually become the only one in use (although different companies
offer all the platforms), and it became commonly known as Compatible External Hex (CEH).
The ASATIM system makes its components only for the 4.1 diameter external hexagon
platform, with an internal metric thread of 2 mm (diameter of the thread) x 0.4 mm (distance
between threads). The height of the hexagon is 0.7mm, with 2.7 mm distance between flats.
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The abutments of Suministros ASATIM adapt to this connection, which is inside the implant
and, therefore, the diameter of the thread is 1.97±0.02 mm, and the diameter of the thread core
is 1.47±0.02 mm. The abutment’s cavity to house the 2.7 mm (distance between flats) hexagon
has a diameter of 3.30±0.05 mm, and the diameter of the core that goes into the abutment’s
cavity which houses the implant’s external hexagon is 1.55 mm.

Diagram of the Asatim abutment fitting on the CEH implant

Fig. Cut HEC abutment to show its compatibility with the HEC connection
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2.5.1.2 Compatible Internal Hexagon (CIH)

During the 1980s, while the Branemark system was in full use, the only usage alternative was that of
Dr. Gerald Niznick’s, who had the idea of making the hexagon internal, instead of external, to solve
problems of aesthetics, strength and size of the platform. He designed three diameter platforms: 35
mm, 4.5 mm, and 5.7 mm. In the design for the 35 mm platform, the hexagon inside the implant has a
depth o f 1.5 mm, with a distance of 24 mm between flats. Furthermore, between the platform and the
hexagon, he designed an cone-shaped area at 45º. The measurement of the retaining screw was 1.8
mm for the three designs.
This design was patented by Dr. Niznick, which he sold to Screw-Vent, was later sold to Center-Pulse,
and then to the Zimmer Company.
With time, the patent expired and all the commercial brands began copying the designs, observing that
the most successful design was the 3.5 mm platform. As a result, this became the most commonly
used one.
Also, in order to simplify the prosthetic system of the 3.5 mm Internal Hexagon platform, it started being
manufactured both for 3.5 mm-diameter implants or smaller, and for implants with a greater diameter,
with one prosthesis for all the implant diameters, provided that the connection platform is 3.5 mm.
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Su connection protésica única para todos los diámetros
de implant ( Ø3.7, Ø 4.3, Ø 5.0 Mm. ) simplifica
totalmente los procesos clínicos y permite una mayor
flexibilidad en toda la línea implantaria. La connection
cónica de hexágono interno garantiza una estabilidad
total y una resistencia mecánica superior gracias a la
eliminación de los micro-espacios
implant-pilar.

Example of a commercial brand that explains its simplification of all the diameters of the
implants to only one prosthetic platform (in this case, CIH).

Thus, the use of this connection became more and more consolidated, and it also
became widely known as Compatible Internal Hex.
It is clear that some of the commercial companies tried to imitate this connection while
changing some of the parameters, so as to make prostheses that are not compatible
with Niznick’s in order to build customer loyalty to their brand. In that case, although
the connection is an internal hexagon, it would be “non-compatible”.
The ASATIM system only includes, for the time being, abutments for the compatible
internal hexagon implant, following the design of Niznick’s patent (U.S. Patent #
4,960,380).
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http://www.implantdirect.com/Patentind
ex.html
TRADEMARKS: Screw-Vent, Friction-Fit, Hex-Thread are now Implant Trademarks of Zimmer Dental Implant
Company 1900 Aston Avenue, Carlsbad, CA 92008
n 1986, the internal Hex-Thread
connection was first introduced in
the Screw-Vent® implant. The
connection consists of a 1.5mm-deep
internal hexagon with a threaded
shaft below it to accommodate
patented Friction-Fit™ abutments. At
the top of the internal hexagon, a
3.5mm Diameter
lead-in bevel further increases
Internal Hex
stability of the implant-abutment
connection.
In comparison to the conventional
external hexagon design, the internal
hexagon-and-thread configuration
substantially enhances the stability of
the prosthetic abutment by increasing
the surface contact with the hexagon
of the mating abutment.
Placing the hexagon internally also
allows the implant neck to be
reduced in diameter, which
eliminates the need to countersink in
order to fully seat the implant. In
1992, the male hexagon of the
mating abutment was tapered one
degree to create frictional
engagement with the internal
hexagon of the implant, which has
been shown to eliminate rotational
variance between the components, a
reported cause of screw loosening.

4.5mm Diameter
Internal Hex

5.7 mm Diameter
Internal Hex

Diagram of the Gerald Niznick patent

Diagram of the coupling of the Asatim abutment on the CIH implant
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Fig. Cut CIH abutment to show its compatibility with the CIH connection

ASATIM has carried out a study of the compatibilities between connections of its attachments and
different brands of implants in the market that are in the annex of the clinical evaluation.
2.5.2 .- Materials utilised and biocompatibility.
The titanium used to manufacture the abutments is medical grade, and the alloy meets
“ISO 5832-3: Implants for surgery – Metallic materials– Part 3: titanium 6- aluminium 4vanadium alloy”. - “UNE ISO 7405 2009/A1:2014 Dentistry. Evaluation of biocompatibility
of health products used in dentistry. Modification 1: Positive control material. (ISO
7405:2008/Amd 1:2013)”.
The Cr-Co-Mo forged alloy used for the abutments is medical grade, and meets “ISO
5832-12: Implants for surgery– Metal materials– Part 12: forged alloy Chromium-CobaltMolibdenum” - “UNE ISO 7405 2009/A1:2014 Dentistry. Evaluation of biocompatibility of
medical devices used in dentistry. Amendment 1: Positive control material. (ISO
7405:2008/Amd 1:2013)”.
Therefore, as a result of the experience of the product in the market, it is considered as a
biocompatible product.
We will next present summaries of the articles on biocompatibility referenced in the
bibliography
Monografias.com (Internet).- Materiales biocompatibles, sus propiedades y
características. Por Rosa Gutierrez, Pages. 1-2. . Which is in the clinical evaluation
annex

Biocompatibility can be understood as the degree of "biological acceptability" which, in turn, is
the study of the interaction of biomaterials with tissue that may come into contact with them.
Biological acceptability can be examined at different levels of interaction:
1. Interaction between the material and the tissue.
2. Reaction resulting from the degradation of the material.
3. Mechanical factors, elasticity, tenacity and tribological properties.
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BIOCOMPATIBILITY EVALUATION.
A pre-clinical assessment is necessary for the study of any biomaterial. This assessment includes
a study of:
· The physical-chemical characteristics, such as: composition, density, microstructure,
thermodynamic properties, and elastic properties.
· Mechanical characteristics, such as elasticity, resistance , hardness, etc.
· Test bench for testing wear, friction, fatigue, corrosion and ageing, among others.
Not all metal materials are biologically accepted by tissues. They must have good resistance to
corrosion, because if corrosion appears, in addition to the weakening of the material, corrosion
products are liberated into the surrounding tissue, producing undesired effects. The metals that
meet these requirements are stainless steels, cobalt-based alloys, titanium and its alloys, as
well as other metals more seldom used such as tantalum and noble metals like platinum and
gold.
Metals differ considerably amongst themselves, both in terms of their chemical composition and
their microcrystalline structure. Also, two metal samples may have the same composition, but
different microstructures. Different microstructures are the result of different processing methods:
casting, forging and other similar processes. The combination of composition and structure
determines the mechanical properties, resistance to corrosion, and the rest of properties.

Properties of metals.
Plasticity:
Permanent deformation or rupture of the material used for a metal implant can be due to the
following factors: patient’s activity, how the abutment is affixed to the implant, its design, size,
anatomical position, and the type of metal used. Obviously, one of the main factors is the
resistance of the metal. Metals used for implants have different resistance limits and other
mechanical properties, and their biocompatibility, wear and corrosion rates are also variable.
Fatigue.
Fracture of a material begins in the area of greatest stress. A crack may appear and, with
repeated load, it may develop into a full fracture. This process is known as fatigue. The size of a
metal’s grains or crystals reveals, in general terms, the quality of the metal, and it is a
main factor to determine its resistance to fatigue.
Characteristics of the grain or crystal:
· Metals with smaller or thinner grain are stronger and have greater resistance to fatigue.
· Large grains imply large spaces between grain edges, which amplify the pressure, allowing
cracks to propagate easily through the metal.
· The size of the grain increases when a metal is heated at high temperatures, close to their
melting point.
· The size of the grain diminishes by applying the forge process.
Stress and strain:
Some of the terms used to describe the mechanical properties of a metal are discussed bellow
and illustrated in the figure.
Although solid metal bars or rods are very hard compared to plastic materials, at the beginning
they also behave like a spring when they are subjected to stress.
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Below their elastic limit, when the load is withdrawn, they regain their original length. The
behaviour of a metal, both below and above its elastic limit, can be determined through a
laboratory test, applying a stress and measuring the change in the length of the sample. To
eliminate the effect of the dimensions of the sample, the load is spread along the cross-cut
surface, and the result is called stress. Likewise, the change in length is divided by the original
length of the sample, and the result is called strain. The figure shows the relationship between
stress and strain.
.

Plastic
Interval

Elastic
Interval

Stress (load or weight)

Breaking limit
Yield strength (flexing, deformation begins

Curve slope

Strain (deformation)
Tensile test
The following definitions are better understood by reference to the figure above. They are
presented according to the order in which they occur during a tensile test.
1. Elongation: amount of deformation produced by a stress effort or load. The initial deformation
is elastic. After it gives, there is a plastic deformation (see Ductility).
2. Elastic modulus: measurement of the rigidity or hardness of a material. It is calculated on the
basis of the initial linear and elastic behaviour, dividing the load (stress) by the amount of
deformation (strain) in the direction of the load. A high elastic modulus indicates a rigid material; a
low modulus, therefore, indicates that the material is more malleable. The elastic modulus refers
to a material. The rigidity of an abutment depends on the elastic modulus and the geometry of the
device.
3. Yield strength: the maximum stress a material can withstand before experiencing permanent
deformation. Within the elastic interval, a metal will retrieve its original shape when the load is
eased and, like a spring, it releases the accumulated energy.
Plastic Deformation is irreversible or permanent. Type of deformation in which the material does not return to its original
shape after removing the applied load. This happens because, with plastic deformation, the material experiences irreversible
thermodynamic changes as it acquires a higher potential elastic energy. Plastic deformation is the opposite of reversible
deformation.
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Elastic deformation is reversible or non-permanent. The body returns to its original shape when the force that causes the
deformation is removed. In this type of deformation, when the strained state of the solid material changes and its internal energy
increases in the form of potential elastic energy, it only goes through reversible thermodynamic changes.
Generally speaking, elastic materials are those that undergo large elongations when a force is applied to them, like rubber, which can
stretch with ease and returns to its original length after the load is no longer applied. However, this behaviour is not exclusive of these
materials. Thus, metals and alloys which have a technical application, and, in general, any material, present this behaviour up to a
certain intensity of the applied force. Although in the cases mentioned the deformations are small, they disappear when the load is
removed.

The maximum force applied to an object so that its deformation is elastic is called yield strength,
which is very important for mechanical design, since in most applications the yield strength,
rather than the breaking point, is the variable that is used in design (especially in devices such as
abutments). After the yield strength is exceeded, plastic deformations appear (these are
permanent after removing the load), which compromises the functionality of certain mechanical
components.

Stainless
Steel
alloys

Chrome
cobalt
alloys

bone
Titanium
alloy

bone

Cortical
bone

Figure: The elastic modulus of titanium alloys is approximately half compared to that of Co-Cr alloys.

4. Resistance to deformation: stress at which the elastic deformation ends and plastic deformation
begins. The behaviour of a metal when faced with forces that exceed its resistance to deformation
depends on whether it is ductile or fragile.
5. Ductility: a metal’s capability to withstand plastic deformation without breaking.
6. Metallurgical processes that increase a metal’s resistance also decrease its ductility. The alloys
for abutments which have been processed to obtain a high resistance normally reach a 10%
elongation before breaking. A fragile material (such as aluminium oxide ceramic) does not have any
ductility. This type of material essentially does not have much resistance to deformation; it only has a
maximum resistance.
7. Tenacity: a material’s capability to absorb energy by deforming without breaking.
8. Breaking resistance limit: maximum stress a material can withstand without breaking in one single
application.
9. Breaking due to fatigue: fracture or rupture of a metal caused by repeated load applications which
are below its yield strength.
10. Resistance to fatigue: maximum cyclical load which a metal can tolerate without breaking, when
it is subjected to a certain number of cycles, usually 5 or 10 million. Metals tend to fatigue when they
are subjected to cyclic loads equal or higher than two thirds of their breaking resistance limit.
Comparing fatigue data can be difficult, due to the differences in the maximum and minimum loads
used, the way in the load is applied (stress, flexion or others), the temperature of the test (the room
or body temperature) and the environment (air, saline, serum, etc.)
Comment: Suministros ASATlM had a fatigue test conducted for its abutments. Said test shows that for
CIH and CEH connections, they resisted 5 million cycles without breaking, using a universal test machine
INSTRON 8872/287 and complying with ISO 14801:2007, as can be seen in the report issued by the
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Instituto de Biomecánica de Valencia (IBV), during May and June 2009.

11. Duration under fatigue: number of cycles a metal can resist without breaking when it is
subjected to a certain cyclic load.
12. Fatigue limit: for certain metals and test conditions, the cyclic load a metal can withstand
indefinitely without breaking. This is also called duration limit. Only a few metals present this
limit. Generally speaking, in clinical terms, there is not any load below which the rupture of an
abutment is guaranteed to never occur, unless the approximate duration of the abutment under
fatigue, supporting the loads it is subjected to, extends well beyond the life of the patient.
The manufacturing process can considerably improve a metal’s resistance characteristics
by minimising defects (such as bubbles, hollow spots, scum and dirt) and its surface porosity.
There are some inclusions present in all metals, and standards for the maximum number of
admissible inclusions have been established. Too many large inclusions will weaken the
component. The surfaces will act as stress amplifiers and provide areas for the corrosion of the
cracks.
The ideal metal for a one-piece abutment such as those manufactured by ASATlM should
have high resistance to fatigue and deformation, and high tenacity.
Corrosion is a surface electrochemical process that can weaken the abutment. Corrosion is
less frequent in polished surfaces. All metals tend to corrode in a hostile environment.
Comment: ELI titanium alloys (ISO 5832-3 and ASTM F-136 and ASTM B-348), and cobalt
alloys (ISO 5832-12 and ASTM F-1537 ISO 22674) are used in the ASATlM system. In the
article "Cytocompatibility of Ti-6Al-4V and Ti-5Al-2.5Fe alloy according to three surface
treatments, using human fibroblast and osteoblast" the biocompatibility of the titanium alloy on
implants with three different surface treatments is checked. The article can be found in the
annex of the clinical evaluation.
The resistance of titanium to corrosion in a chloride environment is excellent, better
than cobalt alloys. This, however, does not mean that the latter are not excellent, and they are
also nickel-free. The details of these characteristics can be seen in the article "Toxicity
measurement of orthopedic implant alloy degradation products using a bioluminiscent bacterial
assay". This article can be found in the annex of clinical evaluation.
Dental abutments on implants generally have a very limited contact with the dental gum
because they are inserted into the implant on one end, and the outer end, which is in the mouth
environment, is covered by the dental crowns. Both alloys meet the most demanding corrosion
requirements .
Abutments made of cobalt alloys are much more resistant to fracture than those made with
titanium alloys. As can be seen from the raw material certificates required in purchase orders. In
which we define that the yield strength for the titanium alloy must be greater than 850 MPa and
the yield strength for the chromium-alloy must be greater than 1000 MPa. The most recent
certificates can be found in the clinical evaluation annex.
In addition to the comparisons made between abutments of forged alloys of titanium and
abutments forged alloy of chromium cobalt molybdenum.
Another line of abutments coated wiht titanium nitride is created but only for the abutments
made of cobalt molybdenum chromium forged alloy to give them a higher biocompatibility and
aesthetic due to the warm golden color it provides to the gums of the patients.
Bionitride is a PVD (Phase Vapor Deposition) coating based on the TiN compound specially
developed for the protection of the biomedical materials used by the dental prosthesis
manufacturers and for traumatology.
This PVD coating is developed for components subjected to friction and wear such as
dentures, hip prosthesis, knee, column, fasteners, screws, surgical instruments. The low
temperature obtained does not alter the original properties of the base metal and its
nanostructured growth allows to faithfully reproduce the surface finish.
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Benefits of bionitride:
* The high surface hardness of the anchorage areas of the prostheses allows a more
durable fixation.
* Aesthetic improvement and compatibility of the material coated with the coate 4d TiN.
* Increased durability of trauma prostheses due to the high hardness and low friction
offered by the coating.
* Easy extraction of screws and plates due to the bioinert properties and non-affinity of the
bone cells.
* Maintenance of the characteristics of the base metal during sterilization processes.

Technical characteristics:

- hardness .........................................................22 GPa (2200HV).
- coefficient of friction ........................................... 0,3
- adhesion ......................................................... .excellent
- coat thickness .................................................1-2 um
- production temperature ......... ................................. 200 ° C.
- degradation temperature (oxidation) .................. .450 °.

Successful applications:
- femoral heads, bumpers, knee pads.
- screws and plates of trauma.
- dental implant fixation components. Pillars screws
- Surgical tools of steel and cobalt chrome like drills, brushes, burns etc.
(Information taken from Flubetech S.L. Company website) and (Sandra Bueno,
Carles Colominas. Technical Report Biocompatibility Bionitride from Flubetech. 13 Feb. 2015). The
full article is in the clinical evaluation annex)
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2.5.3. Cleaning and sterilisation.

2.5.3.1 Cleaning, drying and packaging process
The Asatim prosthetic abutments are not distributed in sterile condition.
Asatim recommends sterilizing the abutments before use. The professional dentist is
responsible for implementing the sterilization process.
Asatim recommends sterilizing the abutments in the following cases:
1. When they are going to be used for the first time.
2. When they have been contaminated by contact with the patient.
In order to be “utilised”, the abutment has to be trimmed and fitted with a dental
prosthesis on a patient. Once it has been “used”, it cannot be used again.
This can also be applied to prosthetic abutments with retaining screw which are
already available in the market, since they can be tried to check the correct fit, but not
used.
Therefore, we state that if it were possible to reuse an abutment, it would be the
responsibility of the professional dentist, and we consider this a “wrongful reuse”, as
stated in Preliminary Risk G.7.
Sterilization with a class B autoclave is sufficient, provided that the instructions of
each manufacturer are followed and that they meet the applicable ISO standards on
sterilization by humid heat. Most dental clinics have this piece of equipment.

Asatim abutments are distributed clean and packaged.

1) CLEANING SPECIFICATIONS FOR NON-STERILE DEVICES
Cleaning is done following the established steps:
a) step 1: De-ionised water with ultrasound and adequate detergent (Biodes k
Forte). Minimum 10 minutes.
All the items are in an appropriate spherical container.
b) step 2: De-ionised water to rinse the abutments and the box. Minimum 5
minutes.
In a separate container with de-ionised water.
In the cleaning process, Asatim uses a deep tray for ultrasound cleaning.
Ultrasound cleaning is a process produced by high frequency ultrasound waves.
Sound waves induce high energy cavitation. During this process, millions of minute
bubbles are formed which implode, releasing an enormous amount of energy and
shockwaves. This powerful cleaning reaches even the smallest orifices, which
would be out of reach in a manual cleaning process. The combination of energy
and specially developed solutions makes ultrasound cleaning the most effective
method to eliminate residue, both large and microscopic.
2 – CLINICAL EVALUATION

Page 68 / 75

CHAPTER II
CLINICAL EVALUATION

TF 2017 - 01

The ultrasound machine is used with distilled water and a sanitary cleaning
detergent, following the manufacturer’s directions.
The prosthetic abutments are generally cleaned together by production lots inside
spherical containers, so that abutments with different rotational positions are not
mixed. After the process is completed, these spherical containers which house
the abutments are left to drain and dry in order to proceed to packaging, using
sterilised gloves so as not to “soil” them again.
2) DRYING
The prosthetic abutments, which have been cleaned together, grouped according
to their rotational position, are dried inside spherical containers so that abutments
with different rotational positions are not mixed together. Once the process is
finished, these spherical containers housing the abutments are left to drain and
dry, and are later placed in their corresponding package, using sterile gloves so
as not to “soil” them again.
To finish the drying process (by absorption), the abutments are placed on a
sterilised cloth.

3) PACKAGING AND LABELLING
The ASATIM solid dental prosthetic abutments are packaged in a self-sealing
container bag. One side of the bag is made of kraft paper and the other is made
of plastic film with a sealing adhesive area to close the bag. It is identified with a
label that specifies the lot number, reference, description, etc.
The self-sealing bag used by Asatim measures 10x6 cm and is ready to be
placed in an autoclave by the professional dentist before use. On the kraft paper
side, the bag features a steam indicator that becomes brown when it has been
properly sterilized.
The ASATIM prosthetic abutment is introduced in the self-sealing bag using
sterile gloves and it is sealed immediately. Then the label is stuck on to the selfadhering seal, thus reinforcing said seal.
All the above processes are carried out in a class 8 clean room.
The class 8 clean room installation report, as well as the environmental
qualification reports for the years 2015 and 2017, are included in the clinical
evaluation annex . These environmental qualification reports will be attempted in
September to minimize the risk of contamination due to possible lack of use and
cleaning during holidays (Recovering test)
2.5.3.2 Verification of the cleaning process by an external laboratory (including
verification of the procedures and the “validation of the method” by an external
laboratory).
a) SEMESTER CONTROLS: The last semi-annual control is in the clinical evaluation
annex
The maintenance plan of the ultrasound cleaning machine to verify its proper
operation is a test conducted every six months by an external laboratory,
“Laboratorys Echevarne”. A sample of abutments cleaned at our facilities using our
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ultrasound tray is submitted to the laboratory, and the results are checked and
interpreted. The abutments are clean when they have concentrations lower than <5
CFU (colony forming units). Also, the total organic carbon (TOC) is determined for
each sample.
When these results are obtained, the machine is considered to be functioning
properly and its use is resumed.
b) Verification of the cleaning process. This verification process year 2015 is in the
clinical evaluation annex
Below is a series of lab tests performed on 3 clean abutments manufactured at ASATlM’s
facilities, showing that the abutments present less than 1 UFC per sample. The tests of 3
dirty abutments are also included for comparison.
These tests also show that the concentration of total organic Carbon (TOC) is 0.32
μg/unit, compared with the total organic Carbon (TOC) of 3.14 μg/unit present in the dirty
abutments, in a sample of 25 dirty abutments and 25 clean abutments.
c) Validation of the method.- this validation of the method year 2015 can be found in the
clinical evaluation annex
Also included below is the “Validation of the cleaning method” done by an external
laboratory to establish the quality of the tests.
Validation of the cleaning method by an external Laboratory
Asatim also established with Echevarne Laboratory a test to validate the analysis
method for estimating the microbial load in the sample, where the laboratory
proposed a procedure to establish the bioburden filtration analysis and the
determination of the TOC.
In order to conduct this validation of the method, Echevarne Laboratory asked us to
submit:
- 25 “dirty” abutments coming from the combined machining done by Asatim
and the subcontractor Lemec, S.L..
- 25 “dirty” abutments in a joint bag coming from the combined machining done
by Asatim and the subcontractor Lemec, S.L, to determine the TOC en.
- 25 CLEAN abutments using the Asatim cleaning process and individually
packaged.
- 25 CLEAN abutments packaged all together.
It was decided that the “dirty” abutments would be 24º degree CIH abutments from a
combined machining by Lemec and Asatim, since they undergo two milling
procedures and, theoretically, they should be the ones with the most dirty residue.
The RESULTS show that the cleaning process is effective.
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Samples sent to the Laboratory for validating the cleaning method

2.5.3.3.- Verification of the sterilization process by an external laboratory (including the
verification of the process and the “validation of the method” by the external Laboratory)

Asatim submitted the abutments clean and packaged, but recommends sterilizing them before
their use. Therefore, Asatim shows through an external laboratory that the abutments can
be sterilized.
ASATIM submitted a sample of abutments to an external laboratory to verify the sterilization by
immersion and the control of the sterility by immersion in two mediums, (Incubación TIO (3035°C), Incubación TSB (20-25°C)). Sterilization process ISO 11737-2 of medical device
The reports of Verification and Validation of the sterilizacion process year 2015 are in the
clinical evaluation annex

2 – CLINICAL EVALUATION

Page 71 / 75

CHAPTER II
CLINICAL EVALUATION

2.6

TF 2017 - 01

Accessories for abutments
2.6.1. Tightening keys
Tests and assessments of compatibility with hexagonal tightening keys available in
the market have been carried out, in order to verify the function of the 1.25 mm
(between flats) hexagonal cavity, located in the top end of the ASATlM prosthetic
abutments. The role of this cavity is to house these keys to facilitate its placement on
the implant and to tighten it with a dynamometric key ..

Fig. Compatibility of the CEH pillar with hexagonal
tightening key

Fig. Compatibility of the CIH pillar with hexagonal tightening key and
implant.

2.6.2 Sealing products
The ASATIM dental abutments have also been tested with various sealants
that are widely used in the field of implant dentistry. Although they are not a
necessary component of our system, they are highly recommended because
they reduce the risk of seepage and of infections associated with seepage.
For this reason, sealants are universally used in implantology, regardless of
the system used, to reduce the risk of peri-implantitis associated with
seepage. ASATIM recommends the use of sealants as a complement.
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Some examples of the most representative sealing products in the market
are:
1. Silicone gel (Kiero Seal, Gap Seal)
2. Liquid Teflon (Ceka Bond)
3. Dual liquid resins (3M, Johnson, etc.)
2.6.3. Dental prostheses and cements on ASATIM abutments
The choice of the material used by the dental technician to make the bonded
fixed prosthesis is the responsibility of the professional dentist. It can be made
of a biocompatible material, such as “zirconium”, or less biocompatible, like
“nickel-chromium-molybdenum”, “cobalt chromium”, or a noble material such
as “gold”.
The choice of cements to be used are the professional dentist’s responsibility.
2.7 Conclusions.
The clinical evaluation report contains enough information to be understandable for
reading by a third party. It is a patented product and therefore is not a product
comparable from a technical point of view to the products of the competition, which is
fundamentally prosthesis on implants screwed. We define the frequency of review of the
clinical evaluation every 2 years taking into account the post-sale clinical follow-up with
the information that is obtained from the client-users and extraordinarily immediately
when there is a change in the design of the abutments or change of raw material that
must be valued immediately.
2.7.1 Advantages of the product
The goal of the design of our solid abutments for implants is to reduce some
of the common risks found in the rest of abutments available in the market:
 Filtration: since the abutment is one piece, there are fewer gaps for
seepage, reducing the risk of periimplantitis.
 Loosening: except in the case of single implants, the union of several ASATIM
pillars through a fixed cemented dental prosthesis prevents unscrewing, since
not all the pillars can rotate at the same time, as they each have a different
angle of tilt.
In the case of standard abutments with a retaining screw, any of the screws
can become loose because of the vibration produced by mastication and the
seepage of fatty materials, due to the fact that their unscrewing is concentric.
In contrast, the unscrewing of the Asatim solid angled abutments is eccentric.

2.7.2 Advantages of the Asatim System
Compared with traditional cemented prostheses on hollow abutments with a retaining
screw, the ASATIM abutments:
a) involve a technique that is fully performed at the dental clinic, saving time and
patient visits,
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b) eliminate the dental laboratory procedures,
c) render unnecessary all the procedures done at the dental clinic to transpose the
position of the implants to the plaster model: transfer, replica, laboratory retaining
screw, welding, collecting impressions made of silicones,
d) eliminate inaccuracies which are characteristic of transfers to the laboratory,
resulting in an improvement in the quality of the treatments and in cost reduction,
e) allow preparing the abutments inside the oral cavity, which is more accurate than
doing it in the laboratory, and:
f) With the ASATIM system, the abutments do not loosen, except in the case of
single-implant restorations. The use of Asatim abutments in single implants is not
recommended.
g) Generally speaking, there is no seepage in the connection if the sealing
recommendations are followed.
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