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(54) SYSTEM FOR ESTABLISHING THE SPATIAL POSITIONING OF JAWS

(57) The present invention relates to a system for the
unmistakable determination of the spatial positioning of
a patient’s jaw during dental treatments in which there
are different digital files obtained over time by means of
intraoral scanners or stereophotogrammetry, and the el-
ement basically comprises a screw (1) intended for being
inserted into the patient’s jaw (3) and an abutment (5)
which is attached to said screw (1) through coupling
means formed by a retention system (11, 11’) and an
unequivocal positioning system (12, 12’) such that the
screw (1) and the abutment (5) are always positioned
exactly the same with respect to one another when they
are coupled, and such that it prevents relative move-
ments from occurring between them once they are cou-
pled.
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Description

Object of the Invention

[0001] As indicated by the title itself, the present inven-
tion relates to an element for the unmistakable spatial
positioning of a patient’s jaw during dental treatments
that are prolonged over time.
[0002] Specifically, the element proposed by the inven-
tion allows establishing geometrically significant points
within the patient’s mouth such that the different digital
files obtained by means of intraoral scanners or stereo-
photogrammetry over time can be digitally aligned, fused,
linked, mixed or superimposed with respect to one an-
other.

Background of the Invention

[0003] As is known, the field of dentistry has undergone
extensive development in recent years. This develop-
ment is largely due to the emergence of powerful design
software tools and modern manufacturing systems that
achieve surprising results from both the esthetic and
functional viewpoints, all of this within a minimum time
which allows patients to recover masticatory function and
appearance in a short period of time.
[0004] Furthermore, as a result of these techniques,
errors and imprecisions made using more traditional or
manual conventional techniques are drastically reduced,
which allows significantly increasing accuracy and pre-
cision. This is the case, for example, of surgery for the
placement of dental implants and the design of prosthe-
ses that will be placed in said implants, in which the use
of said digital techniques for collecting data of the pa-
tient’s mouth has become an increasingly more wide-
spread practice due to high reliability and good results.
[0005] Specifically, the phase of collecting samples
from the patient’s mouth has evolved from being per-
formed in a completely manual manner, using a deform-
able material such as silicone from which a model of the
patient’s mouth based on which said prostheses were
designed was obtained, to using, first, laboratory scan-
ners, and now intraoral scanners which allow obtaining
in a quick and precise manner detailed digital information
of the geometry of both the mouth itself and the teeth and
implants that the patient may have in their mouth. Said
information is then converted into a digital file on which
work is performed through the corresponding software
to create a digital model of the patient’s mouth, which
could then be made into an exact physical model by
means of rapid prototyping technology, milling technol-
ogy, etc.
[0006] Nevertheless, although the information provid-
ed by these systems is very precise, its use in therapy is
often limited by the lack of tools to enable incorporating
the information required by the laboratory to enable per-
forming prosthetic work in a completely digital environ-
ment from the intraoral scan. Specifically, dental pros-

thesis design software developments are not able to cor-
rectly perform spatial positioning, or superimpose or align
different digital images obtained by means of intraoral
digital scanning if they do not have a sufficient number
of reference points that can be used for this alignment.
This is mainly due to the fact that the areas of the patient’s
mouth (palate, gums, etc.) do not have sufficient infor-
mation for the system to able to obtain reference points
that can be parameterized and geo-positioned digitally.
[0007] For example, in the process of collecting digital
samples for the design of prostheses on implants, it is
necessary to use elements capable of providing informa-
tion about the exact position occupied by said implants
in the patient’s mouth. These elements are those com-
monly referred to as scanbodies, which perform the func-
tion of conventional transfers that were embedded in the
silicone, marking the spatial position of said implants.
[0008] Specifically, said scanbodies are usually made
up of two parts, one intended for being screwed onto the
implants, and the other one, at its opposite end, formed
by a geometrically significant element having dimensions
sufficient for easy detection and parameterization.
[0009] Therefore, once the implants are placed on the
jaw one of these scanbodies is screwed onto each of the
implants, and scanning is then performed. The various
files obtained are then processed using a software which,
as a result of the presence of said elements, is capable
of spatially positioning the exact points where said im-
plants are placed, thereby obtaining a digital model of
the patient’s mouth which is an exact copy of the actual
one.
[0010] However, dental interventions based on obtain-
ing digital models obtained by means of intraoral scan-
ners or other radiodiagnostic techniques are not reduced
today to the simple placement of dental implants, but
rather far from it.
[0011] For example, the copying of provisional or fixed
or removable prostheses to provisional or definitive pros-
theses on implants, the evaluation of morphological
and/or positional changes in jaws subjected to dental
treatment, the copying of wax-up elements or provisional
prostheses when making new provisional or definitive
prostheses, etc., can be mentioned, among others.
[0012] In other words, there are a number of cases in
which it is necessary to combine the information of the
patient’s mouth obtained during different stages taking
place over a long period of time, during which changes
occur in the mouth due to, among other reasons, move-
ment of the teeth, morphological changes of the jaw itself,
the presence/absence of teeth and/or prostheses, wound
healing, etc.
[0013] In other words, the design software must be pro-
vided with files of the patient’s mouth obtained over time
so that the software can combine, align, superimpose
said files, etc., to obtain the information required for each
case.
[0014] Nevertheless, as has already been mentioned,
for the prosthetic design software to be capable of align-
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ing or combining files, i.e., superimposing the digital im-
ages obtained by means of the intraoral scans carried
out at different times during the treatment, common
points in the different scans that can be spatially geo-
positioned in a perfect manner must be provided.
[0015] However, in this case using conventional scan-
bodies for positioning the aforementioned implants is not
enough given that these scanbodies evidently only mark
the position of the implants in the jaw. To carry out the
entire prosthetic work, it is necessary to have information
which not only indicates the position of the implants in
the jaw, but which also contains all the information of the
patient’s jaw.
[0016] In other words, beyond just having unequivocal
information of the position of the implants to create the
digital model, what is desired is to obtain a digital model
of the patient’s entire jaw for carrying out, with said model,
any of the aforementioned dental interventions and for
being able to link this digital model with other digital mod-
els of the same patient at different times of treatment
which contain other information, for example, the situa-
tion of the patient’s original teeth or earlier prostheses,
such as the initial scan and another subsequent scan, in
the situation in which there are no longer such teeth or
prostheses, but there are implants.
[0017] To solve this problem of which reference ele-
ments to use so that the image processing software is
able to align or superimpose different files, some tradi-
tional approaches based on the use of palatine folds of
the upper jaw are known. However, these techniques
continue to lack reliability because, on one hand, teeth
move and can thereby cause a change in the gum over
time, in addition to the fact that gum wound healing proc-
esses or inflammations can cause the size or even the
position thereof to change, and on the other hand, said
folds do not necessarily exist (like in the case of the lower
jaw) or they do not exist in a size that is sufficient for
enabling the system to detect them in an unequivocal
manner.
[0018] On the other hand, there are also small screws
or scanbodies having a self-tapping end such that they
can be screwed onto the patient’s jaw and the other end
of which has the geometrically significant element capa-
ble of being detected in an unequivocal manner by the
image processing software for the subsequent alignment
or combination of several images.
[0019] In this sense, patent document
US2011/0045432 describing a screw of this type formed
by a self-tapping part intended for being screwed onto
the patient’s jaw and a marker head that can be detected
by radiological testing (such as tomography) which can
be coupled to and uncoupled from said screw, is known.
[0020] Therefore, given that the marker head can be
coupled to and uncoupled from the screw when desired,
this allows said screw to be positioned in the patient’s
jaw during the required time, even months, during which
time said marker head will be coupled as many times as
necessary to perform tomography and to obtain the dig-

ital image of the patient’s mouth with various radiological
reference points.
[0021] On the other hand, the system described in
ES2605052 belonging to this very applicant is known,
wherein said patent document describes an intraoral
scanning element comprising a first self-tapping end in-
tended for being inserted into any point of the patient’s
jaw and a second end formed by an abutment which al-
lows the spatial geo-positioning of the scanning element,
where said first and second ends can also be coupled
and uncoupled, so although it is not described, said first
end may be fixed in the patient’s jaw as long as neces-
sary, capturing different images by means of an intraoral
scanner during that time by simply coupling the second
end.
[0022] Nevertheless, both systems have several draw-
backs derived from the possibility of the part screwed
onto the patient’s jaw being able to remain there for
weeks or even for several months.

- On one hand, said systems require the placement
of several, at least two, of these elements in the pa-
tient, so that the image processing software have
enough significant points for positioning and para-
metrizing them spatially in an unmistakable manner.
In other words, due to their small dimensions, the
marker elements which are coupled to the part
screwed onto the jaw have significant points very
close to one another which, while they would allow
spatially positioning a small element, such as an im-
plant, for example, in an unequivocal manner, they
are not sufficient for unmistakably positioning any-
thing of a much larger size such as the case of an
entire jaw. For this reason, the combined use of sev-
eral of these markers is required.
This evidently causes significant discomfort for the
patient who must suffer the presence of said ele-
ments for an often lengthy period of time. It would
therefore be extremely desirable to be able to mini-
mize as much as possible the number of elements
that must be implanted in the patient’s jaw.

- On the other hand, as has already been explained,
for a correct alignment or superimposition of the dig-
ital files using software, it is essential for the marker
elements to be spatially positioned in an unequivocal
manner which, in the case of the mentioned docu-
ments of the state of the art, means that every time
these elements are coupled to the element screwed
onto the jaw, they must be coupled in exactly the
same way and in the same position. However, none
of said documents mentions this need. Only patent
document ES2605052 describes that the coupling
between both elements must be such that, once per-
formed, it should prevent the relative movement be-
tween both elements, which does not prevent both
elements in said coupling from being positioned with
respect to one another in the exact same position in
which they were placed during the preceding scan,
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tomography or image capture, nor will they remain
in the same position in subsequent examinations.

[0023] Therefore, there is a need to obtain an element
for the spatial positioning of jaws which, while being min-
imally invasive, allows remaining screwed onto the bone
bed of the patient’s jaw in the exact same position and
for a long time during which different images or digital
files of said jaw can be obtained such that they can be
compared and/or aligned or superimposed with respect
to one another over time in an unequivocal manner.
[0024] In other words, an element which, once placed
in the patient’s jaw, always remains in the same spatial
position is required so that all the scans attained for said
jaw will thereby always contain this element in the same
position, regardless of the changes occurring in said jaw
throughout the time of treatment, such as for example,
movements of the teeth, extractions, placement of im-
plants, removal of dental prostheses, presence of new
dental prostheses, etc. The fact that this element is al-
ways present in the same position means that all these
different files which have gone through morphological
changes, except in the placed element which remains in
the same position, can be linked and superimposed and
the information contained in these different files can be
shared and used in the dental laboratory design process.

Description of the Invention

[0025] The element of the present invention solves the
aforementioned problems of the state of the art as it con-
stitutes a work element that is essential for the unequiv-
ocal spatial positioning of the jaw and/or of any element
of the patient’s mouth that is contained therein over time,
all of this furthermore with minimum discomfort for the
patient.
[0026] This allows being able to combine the informa-
tion obtained in any digital imaging technique, for exam-
ple stereophotogrammetry and/or intraoral scanning,
performed during the weeks or months that a dental treat-
ment lasts. For example, it allows copying the digital im-
age obtained in any of the scans to another one of the
scans, i.e., copying in the image of the last scan some
or all the other digital images obtained in preceding
scans, for the purpose of obtaining an image including
modifications that any part of the patient’s mouth such
as the teeth, soft tissues, presence of new implants
and/or prostheses, etc., has undergone throughout that
entire time.
[0027] Even more specifically, the computer-assisted
design (CAD) software operator marks, on one of the
obtained digital images, a series of characterizing points
located on a specific site of the element for the spatial
positioning of jaws of the invention. Subsequently, for
combining said image with another new one, this new
image must also allow marking the same points on the
element to thereby superimpose, align or perform the
best-fit of both images and combine them. In other words,

to be able to combine images it will be required for all of
them to have the same element and for this element to
always be placed in the same position for performing said
combination with the same points being indicated in all
of them.
[0028] Therefore, for this to be possible by means of
using a single element, the element for the spatial posi-
tioning of jaws proposed by the invention comprises:

- a screw with a self-tapping end intended for being
inserted into any point of the patient’s jaw and a head
at the opposite end thereof; and

- an abutment with a shape and size such that it allows,
with only one of them, the patient’s entire (upper or
lower) jaw to be spatially positioned in a geometric
manner, thereby significantly reducing the discom-
fort caused in relation to techniques in which several
elements are required.

[0029] Specifically, its special shape and its dimen-
sions allow the software technician to be able to position,
on the digital image obtained therefrom, all the charac-
terizing points required for being able to fuse, with only
one of said abutments per jaw, different images of the
jaw captured over time, while said element remained in-
serted in the mouth of said patient.
[0030] Where the screw and the abutment comprise
removable coupling means for coupling to one another
which, on one hand, allow a non-permanent attachment
between both, and on the other hand, allow both parts in
said attachment to always be positioned exactly the same
with respect to one another, i.e., the attachment is always
done in one and the same unequivocal position.
[0031] Therefore, a possible workflow in which the el-
ement for the spatial positioning of the jaw of the invention
is used may be as follows:

a) Placing the screw by means of its self-tapping part
in the patient’s upper or lower jaw, and then coupling
the abutment to the screw.
b) Capturing data of the patient’s mouth by means
of any system capable of generating digital images,
for example, through an intraoral scan or stereopho-
togrammetry, obtaining a file or group of digital files
E1.
c) Removing the abutment but keeping the screw
inserted in the patient’s jaw.
d) After some time which can be days, weeks or
months, coupling the abutment to the screw again
to then perform a new scan or stereophotogramme-
try and obtain a new file or group of digital files E2
that can be aligned, combined or linked with those
obtained previously.
e) Repeating the preceding steps c) and d) as many
times as necessary.
f) Removing the screw from the patient’s mouth.

[0032] Once the different digital files E1, E2,... En, of

5 6 



EP 3 505 135 A1

5

5

10

15

20

25

30

35

40

45

50

55

the patient’s mouth obtained as a result of the element
of the invention, said files can already be combined by
means of the suitable software tools, thereby creating a
digital work file comprising all the required information.
[0033] Specifically, the laboratory software performs
the alignment, superimposition or combination of all the
generated files E1, E2, etc., i.e., of the digital images of
the patient’s jaw obtained over time as a result of the
unequivocal characterizing points provided by the abut-
ment in each image.
[0034] Finally, some examples of applications of the
present invention are as follows:

- The making of immediate prosthesis in completely
edentulous patients.
By placing the element of the invention in the pa-
tient’s jaw, an intraoral scanning is performed with
the patient’s prostheses (removable, complete, etc.).
The prostheses are then removed and the implants
are placed by removing the abutment but leaving the
self-tapping screw in the same position. Subse-
quently, as schematically shown in Figures 6A and
6B, a new intraoral scanning is performed by placing
scanbodies (16) on the implants (17) and the abut-
ment on the screw.
Two digital files having the element of the invention
in the same position are thereby obtained, so both
files can be superimposed and the morphology, ver-
tical dimension and occlusion of the earlier prosthe-
ses of the patient can be copied in the new prosthesis
that will be retained or supported on the implants.

- Copying of prostheses on the implants or natural
teeth.
This is performed in patients having either provision-
al or definitive fixed dental prostheses.
Either due to the fact that, like in the previous case,
the primary tooth has already been placed (once the
initial prosthesis is placed on the implants) or else
due to the fact that treatment is started at this time,
placing the element of the invention for first time, it
will allow performing a first scan with the fixed pros-
theses in place and another scan after treatment
which is performed at that time, for example, by scan-
ning the implants by means of scanbodies, placing
new implants and new scanbodies, which thereby
allows superimposing the files and copying the in-
formation that is required from the first file in the next
one.

- Partial or complete multiple extractions and place-
ment of implants:
The element of the invention, screw and abutment,
is placed before performing extractions and a first
scan of the patient’s jaw is then performed, subse-
quently removing the abutment. Extractions are then
performed, the implants are placed and the scan-
bodies are placed on said implants. The abutment
is then placed on the screw again and a new scan
is performed. The digital images obtained can be

combined and superimposed so that the laboratory
technician only has to copy the morphology of the
teeth present in the first file when designing the teeth
that will go on the implants, the prosthesis, greatly
simplifying the design process and making it com-
pletely precise since it copies the previous functional
situation of the patient without having to imagine an-
ything since it has all the information it requires to
make a perfect design.

- Periodontics with bone regeneration.
Due to the deficient bone anchoring of natural teeth
affected by a periodontal disease, monitoring the
progression of the teeth as regards their movement
in the jaw is fundamental. This is not possible by
means of the exclusive use of the intraoral scanner
because given that teeth move, they are not in the
same position in the different scans, which prevents
superimposing the files based only on the teeth or
gum.
The presence of the element of the invention in all
these scans allows readily superimposing all the ob-
tained images and thereby using the information that
each of them contains to check the progression and
the treatment result.

- Dentistry
The use of the element of the invention throughout
the entire dental treatment allows quantifying dental
movement and thereby comparing the development
thereof in a progressive manner. Specifically, in
these cases the technique is performed by placing
an element of the invention in each lower and upper
jaw, which at the same time allows not only checking
the progression of dental movement but also the ac-
tual progression of the mobility of each jaw as a
whole and the modifications which are obtained in
the actual occlusion of the patient’s mouth.

- Fixed prosthesis on a natural tooth
When carving all the teeth of a jaw, the element of
the invention is placed and the teeth are carved. All
the prior references of the patient are therefore lost.
To prevent this, by leaving the element of the inven-
tion in place, a model known in the art as a mock-up
ismade on the carved teeth. Specifically, this is done
using a composite-type material, with which the teeth
thereof are overlaid, using a silicone key of a previ-
ous esthetic wax-up element (the esthetic wax-up
element is made prior to treatment and contains the
morphological and esthetic information to be
achieved in the definitive treatment), then proceed-
ing to scan the teeth thus overlaid, the jaw containing
the same element of the invention, in the same po-
sition maintained in the file of the scanning with the
carved teeth. In this manner and as a result of the
presence of the element of the invention in the same
position, both files can be superimposed and the in-
formation of the esthetic wax-up element can be cop-
ied to the definitive treatment.
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Description of the Drawings

[0035] To complement the description that is being
made and for the purpose of aiding to better understand
the features of the invention, a set of drawings is attached
as an integral part of said description in which the follow-
ing has been depicted with an illustrative and non-limiting
character:

Figure 1 shows an exploded perspective view of the
element for the spatial positioning of jaws of the in-
vention in which both the self-tapping screw and the
abutment can be seen.
Figure 2 shows a perspective view of the abutment
in which the coupling means for coupling to the head
of the screw are seen.
Figure 3 shows a perspective view of the element of
the invention when the abutment is coupled to the
screw.
Figure 4A shows a schematic perspective view in
which the head of the screw is seen screwed onto
the patient’s jaw in the step before the abutment is
coupled thereon.
Figure 4B shows the view of the preceding figure in
which the abutment has already been coupled on
the head of the screw.
Figure 5 shows a bottom plan view of the preceding
figure where the manner in which the element of the
invention is positioned on the patient’s jaw can be
seen, including with a discontinuous line the position
of the self-tapping end of the screw.
Figure 6A shows a new schematic perspective view
in which the screw is seen screwed onto the patient’s
jaw still without the abutment coupled thereon and
in which an implant having a conventional scanbody
coupled thereto is also seen.
Figure 6B shows the view of the preceding figure in
which the abutment has already been coupled on
the head of the screw.

Preferred Embodiment of the Invention

[0036] In view of the invention described above, an em-
bodiment of the invention is described below.
[0037] Specifically, according to an embodiment
shown in the drawings, the element for the spatial posi-
tioning of jaws of the invention comprises:

- a screw (1) with a self-tapping end (2) intended for
being inserted into the patient’s jaw (3), and at the
other end thereof, a head (4) in turn comprising, both
the coupling means for coupling to the abutment (5)
that is described below, and the hole (6) used for
housing the implement or tool used by the dentist or
surgeon to perform screwing.
More specifically, according to a preferred embodi-
ment of the invention shown in Figure 1, said head
(4) comprises in its lower part a frustoconical portion

(7) and in its upper part a body (8) having rounded
edges which accommodates both the coupling
means for coupling to the abutment (5) and the men-
tioned hole (6).
As regards said frustoconical portion (7), it has a
smaller base through which it is attached to the
threaded part of the screw (1) with a diameter similar
to said threaded part, a diameter that increases as
it moves away from said self-tapping end (2) until
forming the larger base.
As can be schematically seen in Figure 5, said frus-
toconical shape fulfills the function of preventing the
head from being introduced into the bone bed due
to excessive screwing of the screw, and although
not depicted in the drawings, the outer side surface
thereof can furthermore have a rough or ribbed finish
in order to both hamper excessive screwing and pre-
vent the rotational movement thereof once it is im-
planted in the jaw (3), thereby helping to fix its posi-
tion for the entire time that said screw is screwed in
the patient.
On the other hand, as seen in the drawings, partic-
ularly in Figure 1, the body (8) having rounded edges
can have, for example, a toroidal shape, that is fixed
on the larger base of the frustoconical portion (7) and
has a maximum diameter having smaller dimensions
than the diameter of the larger base, such that it is
located in an inner, concentric position with respect
to same, defining a free circular crown (9) on said
larger base resulting from the difference between
both diameters.
Said circular crown (9) helps to prevent the soft tissue
of the patient from possible injury when the screw is
inserted into their jaw (3), in addition to the fact of
the body (8) having the already mentioned rounded
edges. Likewise, the rounded edges of the body (8)
are complemented with an upper circumferential
bevel acting like a tutor guide to make coupling of
the abutment (5) easier.
On the other hand, said body (8) further comprises
both the coupling means for coupling to the abutment
(5) and the hole (6) used for housing the implement
or tool used by the dentist or surgeon to perform
screwing.
In relation to the above, according to the example
shown in the drawings the hole is a Torx-type hole
(6), so it will be required to have an implement or
tool that is compatible with this type of connection to
perform screwing.
As regards the coupling means for coupling to the
abutment (5), these comprise:

o A retention system (11) cooperating with the
corresponding retention system (11’) present in
the abutment (5).
According to a possible embodiment shown in
the drawings, said retention system (11) is made
as a male-and-female type retention system,
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and more specifically, as a semicircular circum-
ferential recess forming a perimetral channel
having rounded edges in order to not injure the
surface of the patient’s body (8), thereby forming
the female part of said system in which the cor-
responding male part of the retention system
(11’) present in the abutment (5) as a snap-fit
fastener will be fitted.
This retention system will be strong enough to,
on one hand, assure the attachment of the screw
(1) and the abutment (5) when digital images
are being captured, but are on the other hand
readily removable by hand when the dentist or
surgeon decides to remove the abutment (5).
+ An unequivocal positioning system (12) coop-
erating with the corresponding unequivocal po-
sitioning system (12’) present in the abutment
(5).
Said unequivocal positioning system (12, 12’)
allows for the screw (1) and the abutment (5) to
always be positioned exactly the same with re-
spect to one another when they are coupled,
i.e., it prevents the dentist or surgeon from being
able to perform coupling in a position that is not
the predetermined one, thereby preventing dif-
ferent digital images, when they are generated
over time, from not being able to be superim-
posed due to the position of the abutment (5)
not coinciding with the jaw (3). This is schemat-
ically shown in Figures 4A and 4B. According to
a possible embodiment shown in the drawings,
said unequivocal positioning system (12)
present in the body (8) is formed as a vertical
groove having a polygonal section, parallel to
the longitudinal axis of the screw, made at a point
of the periphery of said body (8) and having a
depth greater than the depth of the circumfer-
ential recess forming the retention system (11)
but not intersecting at any point with the hole (6)
for housing the implement or tool and thereby
preventing weak points that may give rise to
breakage when the screw-in torque is applied.
Therefore, more specifically, as can be seen in
Figure 1, for the case in which the hole (6) has
the shape of a Torx-type connection, said verti-
cal groove is located right between two of its
ridges (13) so that there is a sufficient amount
of material between it and the hole (6) to prevent
weak points in the structure.

- An abutment (5) which, on one hand, comprises cou-
pling means for coupling to the screw (1) described
above, and on the other hand, has a shape such that
the abutment itself, i.e., without requiring the pres-
ence of more abutments, allows for the patient’s jaw
(3) to be spatially positioned in a geometric manner.

[0038] Specifically, the abutment (5) is formed as a

body comprising a smaller base and a larger base such
that the coupling means for coupling to the screw (1) are
housed in the smaller base, and where said larger base:

- has an area which is at least twice the area enclosed
by the perimeter of the smaller base; and

- comprises at least three notches (14) on its perime-
tral edge such that two of them are located at the
two points of said perimetral edge farthest away from
one another.

Said notches (14) will therefore form some other points
on which the computer-assisted design software opera-
tor can locate the significant geometric points for spatially
positioning in an unmistakable manner the digital image
obtained by means of a digital scanner or stereophoto-
grammetry, and can thereby combine all the obtained
images in which the abutment (5) is present.
More specifically, as shown in the preferred embodiment
shown in the drawings, particularly Figures 1 to 3, the
abutment (5) has a general truncated pyramid shape with
a smaller base having a circular section and a larger base
having a polygonal section in which said notches (14)
are formed by three of its truncated vertices, which will
in turn form many other small-sized planes that will allow
the software operator to locate the significant geometric
points thereon.
Continuing with the example of the drawings and as men-
tioned above, for a correct spatial positioning of the pa-
tient’s entire jaw said points must be separated from one
another as much as possible, so at least two of the trun-
cated vertices on which said points will be digitally located
must also be located as far away as possible from one
another. Nevertheless, taking into account that the abut-
ment (5) must be located on the patient’s jaw (3) through-
out the duration of the image capture, and that it therefore
cannot be so large so as to cause discomfort to said
patient, or that it must not hinder actually capturing the
images of said jaw (3) either, its shape and size cannot
be just any shape and size for the separation between
its truncated vertices is the maximum.
For that reason, according to a preferred embodiment of
the invention shown in the drawings, the ideal size:shape
ratio is achieved with an abutment the larger base of
which is rectangular, i.e., with a general rectangular pyr-
amid shape where at least the larger base thereof is rec-
tangular to assure that at least two of the truncated ver-
tices of said larger base are separated as much as pos-
sible in said base due to the location thereof at the ends
of one of its two diagonals. Nevertheless, in the example
shown in the drawings a pyramid with its larger base
formed by a rectangle having its four vertices truncated
is shown.
Even more specifically, it is established that the distance
between two of the truncated vertices arranged in the
same diagonal is not smaller than twice the diameter of
the larger base of the frustoconical portion (7), and pref-
erably not less than 10 mm.
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On the other hand, according to the embodiment shown
in the drawings, while the larger base of the abutment
has a rectangular shape, the smaller base has a circular
section such that, as can be seen in Figure 3, the tran-
sition between the abutment (5) and frustoconical portion
(7) of the screw (1) when they are both coupled to one
another occurs without there being projecting elements
or edges that may injure the patient. Therefore, for this
case, the abutment will have a small frustoconical or cy-
lindrical portion which will extend, after a certain height,
forming said rectangular pyramid.
As regards the coupling means for coupling to the screw
(1) shown in Figure 2, they are located inside a cylindrical
cavity (15) which can be accessed through the smaller
base and is intended for accommodating the body (8) of
the screw (1), where said housing means comprise:

o A retention system (11’) cooperating with the cor-
responding retention system (11’) present in the
screw (1).
According to a possible embodiment shown in the
drawings, said retention system (11’) is formed as a
male-and-female retention system, and more spe-
cifically as a semicircular circumferential protuber-
ance forming a perimetral thickening having rounded
edges on the inner surface of said cavity (15), there-
by forming the male part of the retention system (11’)
that will be fitted as a snap-fit fastener in the corre-
sponding female part of the retention system (11)
present in the screw (1).
As mentioned above, this retention system will be
strong enough to, on one hand, assure the attach-
ment of the screw (1) and the abutment (5) when
digital images are being captured, but on the other
hand allow easy separation or removal by hand when
the dentist or surgeon decides to remove the abut-
ment (5).
+ An unequivocal positioning system (12’) cooperat-
ing with the corresponding unequivocal positioning
system (12) present in the screw (1).
As mentioned above, said unequivocal positioning
system (12, 12’) allows the screw (1) and the abut-
ment (5) to always be positioned exactly the same
with respect to one another when they are coupled,
such that the different digital images, when they are
generated over time, can be superimposed on one
another.
According to a possible embodiment shown in the
drawings, particularly in Figure 2, said unequivocal
positioning system (12’) present on the inner surface
of said cavity (15) is formed as a vertical projection
having a polygonal section and a radial arrangement
with respect to the smaller base which is intended
for being housed in the complementary vertical
groove present in the body (8) of the screw (1).
On the other hand, as can be seen in Figure 2, the
smaller base of the abutment having the cavity (15)
comprises a support area (10) or base itself, the

shape and dimensions of which coincide with the
circular crown (9) present in the larger base of the
frustoconical portion (7) of the head (4) of the screw
(1) and intended for being supported thereon.
Therefore, as mentioned above, the transition be-
tween the abutment (5) and the frustoconical portion
(7) of the screw (1) when they are both coupled to
one another occurs continuously and without there
being projecting elements or edges which may injure
the patient.

[0039] Finally, according to a possible preferred em-
bodiment, the screw (1) of the invention has a total length
of 14.5 mm from the tip of its self-tapping end (2) to the
upper part of the body (8). On the other hand, the frus-
toconical portion (7) has a length of 3 mm with a smaller
base of 2 mm in diameter, identical to the outer diameter
of the thread, and a larger base of 4 mm. In turn, the body
(8) has a height of 1.5 mm and a diameter of 3 mm at
the point at which it is supported on the circular crown
(9), so said circular crown has a constant width of 1 mm.
On the other hand, the vertical groove present in the body
(8) has a height equal to the height of said body, i.e., 1.5
mm and the circumferential recess forming the retention
system (11) has a height of 0.7 mm.
[0040] As regards the abutment, according to that
same preferred embodiment, it has a height between its
larger and smaller bases of 8 mm, a smaller base of 4
mm and a cavity (15) with an internal diameter of 3 mm
for fitting on the body (8). Finally, the larger rectangular
base has two smaller faces of 3 mm and two larger faces
of 10.6 mm.
[0041] While the screw (1) must be made from a bio-
compatible material, such as for example, titanium or Cr-
Co alloys, the abutment (5) will preferably be made from
a material that is also biocompatible, preferably a PEEK-
type thermoplastic polymer.
[0042] Finally, according to another possible embodi-
ment, the abutment (5) can be made or can comprise
parts of a radiopaque material for those cases in which
the digital image to be processed is obtained by means
of a radio diagnostic apparatus.

Claims

1. Element for the spatial positioning of jaws, compris-
ing:

- a screw (1) with a self-tapping end (2) and a
head (4), and
- an abutment (5)

wherein both the screw (1) and the abutment (5)
comprise coupling means for coupling to one anoth-
er, and is characterized in that said coupling means
in turn comprise:
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- a removable retention system (11, 11’) be-
tween the screw (1) and the abutment (5), and
- an unequivocal positioning system (12, 12’)
such that the screw (1) and the abutment (5) are
always positioned exactly the same with respect
to one another when they are coupled and such
that it prevents relative movements from occur-
ring between them once they are coupled.

2. Element for the spatial positioning of jaws according
to claim 1, characterized in that the head (4) of the
screw (1) comprises:

- in its lower part, a frustoconical portion (7) with
a smaller base and a larger base, and
- in its upper part, fixed on the larger base of the
frustoconical portion (7), a body (8) having
rounded edges which accommodates the cou-
pling means for coupling to the abutment (5) and
a hole (6) for housing the implement or tool that
performs screwing.

3. Element for the spatial positioning of jaws according
to claim 1 or 2, characterized in that the abutment
(5) comprises:

- a smaller base having a cavity (15) inside which
the coupling means for coupling to the screw (1)
are located, and
- a larger base, wherein said larger base:

- has an area which is at least twice the area
enclosed by the perimeter of the smaller
base; and
- comprises at least three notches (14) on
its perimetral edge such that two of them
are located at the two points of said perim-
etral edge farthest away from one another.

4. Element for the spatial positioning of jaws according
to claim 3, characterized in that the abutment (5)
has a truncated pyramid shape, where the larger
base thereof has a polygonal section and has at least
three of the vertices thereof truncated, forming the
notches (14).

5. Element for the spatial positioning of jaws according
to claim 4, characterized in that the larger base of
the abutment (5) has a rectangular shape.

6. Element for the spatial positioning of jaws according
to claim 4 or 5, characterized in that the distance
between the two truncated vertices arranged on the
same diagonal is not smaller than twice the diameter
of the larger base of the frustoconical portion (7) on
which the abutment (5) is coupled.

7. Element for the spatial positioning of jaws according

to any of the preceding claims 3 to 6, characterized
in that the smaller base of the abutment (5) has a
circular section.

8. Element for the spatial positioning of jaws according
to any of the preceding claims, characterized in that
the retention system (11, 11’) is formed as a male-
and-female-type snap-fit fastener, such that the fe-
male part is located in the body (8) of the head (4)
of the screw (1) and the male part is located in the
abutment (5).

9. Element for the spatial positioning of jaws according
to claim 8, characterized in that the female part of
the snap-fit fastener of the retention system (11) is
formed by a semicircular and circumferential recess
forming a perimetral channel and the corresponding
male part of the retention system (11’) is formed by
a semicircular and circumferential protuberance
forming a perimetral thickening.

10. Element for the spatial positioning of jaws according
to any of the preceding claims, characterized in that
the unequivocal positioning system (12) present in
the screw (1) is formed as a vertical groove having
a polygonal section, parallel to the longitudinal axis
of said screw (1) and made at a point of the periphery
of the body (8), and the unequivocal positioning sys-
tem (12’) present on the inner surface of the cavity
(15) of the abutment (5) is formed as a vertical pro-
jection having a polygonal section and radial ar-
rangement with respect to the smaller base of said
abutment (5)

11. Element for the spatial positioning of jaws according
to claim 10, characterized in that the vertical groove
made at a point of the periphery of the body (8) has
a depth greater than the depth of the circumferential
recess forming the retention system (11) but does
not intersect with the hole (6) for housing the imple-
ment or tool at any point.

12. Element for the spatial positioning of jaws according
to any of the preceding claims, characterized in that
the body (8) has a toroidal shape, and in that it has
a maximum diameter having smaller dimensions
than the diameter of the larger base of the frustocon-
ical portion (7), forming a circular crown (9) thereon.

13. Element for the spatial positioning of jaws according
to claim 12, characterized in that the smaller base
of the abutment (5) comprises a circular crown-
shaped support area (10) the shape and dimensions
of which coincide with the circular crown (9).
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