wo 2020/008423 A1 | I 0000 KO Y000 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 January 2020 (09.01.2020)

(10) International Publication Number

WO 2020/008423 Al

WIPO I PCT

(51) International Patent Classification:
A61C 1/08 (2006.01) A61C 8/00 (2006.01)

(21) International Application Number:
PCT/IB2019/055739

(22) International Filing Date:
05 July 2019 (05.07.2019)

(25) Filing Language: Italian
(26) Publication Language: English
(30) Priority Data:

102018000006998 06 July 2018 (06.07.2018) IT

(72) Inventors; and

(71) Applicants: GALLO, Francesco [[T/IT]; Via Pietro
Maroncelli 1, 20154 Milano (Milano) (IT). NEGRI, Giulio
[IT/IT]; Via Costituzione 37, 23900 Lecco (Lecco) (IT).
ZINGARI, Francesco [IT/IT];, Via Jan Palach 12, 20142
Milano (Milano) (IT).

(74) Agent: FORATTINI, Amelia; Piazza Castello 1, 20121
Milano (IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(54) Title: SURGICAL GUIDE FOR ZYGOMATIC BONE IMPLANTS

(57) Abstract: A guide for guided surgery on zygomatic bone implants for dental prostheses, characterized in that it includes a half-
bushing and a complementary half-bushing which are connected by a pair of bars, the half-bushings and the bars defining a common
longitudinal median axis between them; the half-bushings have a U-shaped or semicircular cross-section with mutually opposite con-
cavities directed toward the median axis; the half-bushings and the bars form a seat in which it is possible to insert a work member,
such as a burr and a subsequent implant, which can move only along the median axis and rotates about an axis of rotation that coincides
with the median axis.

[Continued on next page]



WO 20207008423 A1 |10} 0000000 TS0

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— as to the identity of the inventor (Rule 4.17(i))
— of'inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2020/008423 PCT/IB2019/055739

SURGICAL GUIDE FOR ZYGOMATIC BONE IMPLANTS

The present invention relates to a guide for guided surgery on zygomatic bone
implants for dental prostheses.

implant- and prosthetic-based rehabilitation has developed caonsiderably over the
years, solving increasingly critical oral conditions.

Rehabilitation surgery by using zygomatic bone implants is the most modern
solution for patients affected by severe maxillary atrophy.

This method uses intra-bone dental implants of considerably increased length
which are not inserted exclusively in the maxillary bone, as in fraditional implants used
so far, but are anchored to the zygomatic bone.

The requirement of special anatomical and surgical knowledge, however, has
limited the diffusion and use of this method in the field of everyday dentistry routine,
making it usable almost exclusively by a maxillofacial surgeon.

The need to simplify zygomatic bone surgery and render it usable also by the
dental surgeon has therefore pushed to eveclve the current technique, improving the
surgical passages and entrusting it to so-called guided surgery, i.e., a technique which
relies on the most modern software to study and simulate beforehand each individual
burr pass until the implant is inserted, by means of a guide which rests against the bone,
with fixation by means of synthetic screws or pins.

Guided surgery is already known for traditional implants but is not used for
zygomatic bone implants.

For example, EP2060240 discloses a kit which includes a surgical guide for
guiding the insertion of a dental implant intc a desired location in a patient's mouth. The
implant includes a non-rotational structure. The surgical guide includes a structure and a
master tube. The structure has a negative impression surface to be fitted on and placed
over gingival tissue, bone, and/or teeth in the patient’s mouth. The structure includes an
opening through which the dental implant is placed. The master tube is located at the
opening. The master tube includes indicia for alignment with the non-rotational structure
on the implant such that the non-rotational structure of the implant is at a known angular

orientation with respect to the master tube.
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US2010/0256649 discloses a method for providing a three-dimensional solid
reproduction of the anatomical zone of implantation and, by means of this reproduction,
a device for assisting drilling, which includes a rigid base provided with a guide for a drill.
The three-dimensional solid reproduction consists of a reproduction of an internal and
peripheral portion of the bone structure that is free, at least in the vicinity of each hole of
the implant, from the surrounding non-osseous tissues and mucosa. The rigid base has
a contact surface adapted to make contact with a portion of the external surface of the
three-dimensional solid reproduction and therefore also later with a peripheral surface
portion of the bone structure.

The aim of the present invention is to provide a surgical guide which can be used
for zygomatic implants.

Within the scope of this aim, an object of the invention is to provide a surgical
guide that allows to precisely guide the burr passes in order to create the receptacle of
the implant and the insertion in the bone receptacle of the implant, designed beforehand.

Another object of the invention is to provide a surgical guide with intimate
osseous resting contact that is provided specially for each patient.

A further object of the present invention is to provide a structure which, by virtue
of its particular constructive characteristics, is capable of giving the greatest assurances
of reliability and safety in use.

A further object of the present invention is to provide a structure that can be
manufactured easily by using commonly commercially available elements and materials
and is also competitive from an economic standpoint.

This aim and these and other objects which will become better apparent
hereinafter are achieved by a guide for guided surgery on zygomatic implants for dental
prostheses, characterized in that it comprises a first half-bushing and a second half-
bushing that are connected by a pair of bars, said half-bushings and said bars defining a
common fongitudinal median axis between them; said half-bushings having a
semicircular cross-section with mutually opposite concavities directed foward said
median axis; said half-bushings and said bars forming a seat in which it is possible to

insert a work member; said work member being movable along said median axis and
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rotating about a rotation axis that coincides with said median axis; said first haif-bushing
being arranged in a crestal maxillary position with vestibular concavity, said first half-
bushing determining a working depth of said work member, i.e., the vestibuio-palatal
penetration; said second half-bushing being arranged at the zygomatic region.

Further characteristics and advantages will become better apparent from the
description of preferred but not exclusive embodiments of the invention, illustrated by
way of non-limiting example in the accompanying drawings, wherein:

Figure 1 is a perspective view of the surgical guide according to the present
invention;

Figure 2 is a front view of the guide;

Figure 3 is a side view of the guide;

Figure 4 is a schematic perspective view of two double guides, of which one is
arranged in the position for use;

Figure 5 is a front view which shows schematically the placement of two guides;

Figure 6 is a bottom view of the palate, showing two guides in position;

Figure 7 is a view, similar {o the preceding one, showing the application of a burr;

Figure 8 is a view of the step of insertion of an implant;

Figure 9 is a view of an inserted implant;

Figure 10 is a view of the implants inserted and of the removed guide;

Figure 11 is a schematic view of the virtual placement of the implants performed
by the software.

With reference to the cited figures, the surgical guide according to the invention,
designated generally by the reference numeral 1, has a half-bushing 2, in a crestal
maxillary position with vestibular concavity, adapted fo determine both the working
depth, i.e., the vestibulo-palatal penetration, referenced by the segment 3, and the
direction of perforation that a burr 100 must follow.

The guide 1 also includes two lateral bars 4 that unambiguously direct the sliding
of the burrs 100 and of the implant 101 in space, and a complementary half-bushing 5,
which is opposite to the crestal bushing 2 and have a concavity directed medially; the

half-bushing 5 is arranged at the zygomatic region.
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The complementary half-bushing 5 acts as a guide for the surface direction and
orientation of the burrs 100 and of the implant 101.

The mutually opposite half-bushings 2 and 5 have a U shape or semicircular
shape with the concavity directed toward the longitudinal median axis of the guide

formed between the bars which extend parallel thereto.

In other words, the opposite half-bushings 2 and 5 define the "hole" in which the
burr and then the implant are inserted; the burr and the implant represent a "shaft"
which, with the "hole", constitutes a "prismatic pair", providing a system with a single
degree of freedom, i.e., the motion of the shaft, i.e., the burr 100 and the implant 101,
can occur only along one direction, which in this case coincides with the axis of the
prismatic cavity formed by the half-bushings 2, 5.

With this system, the axis of the "hole" coincides with the axis of the burr 100 and

with the axis of the implant 101.

The half-bushing 2 arranged on the maxillary bone has a U-shaped cross-section
and dimensions suitable to guide the work of the burrs 100 and the subsequent
positioning of the implant 101.

The complementary half-bushing 5 also has a guide 6 for the first burr 100, the
pilot burr, as will be described hereinafter.

The guide 6 is constituted, in this specific case, by a pair of tabs, which extend

from the complementary half-bushing & in the direction of the half-bushing 2.

The surgical guide according to the present invention is particularly studied to be
used in a particular zygomatic implant guided surgery technique which provides, as a
first step, the acquisition of a multilayer CT (computerized tomography). This CT is
processed by software which allows to virtually position the implants in terms of
orientation, position and measurements, as shown schematically in Figure 11.

A second software is used to read the position of the implants, in relation to the
bone, decided by the surgeon, and at the same time to virtually build a surgical guide
with bone anchoring which allows to reproduce, with the surgical burrs, the exact path

and placement of the implants to be inserted, exactly as in the virtual project.

In a first step, a pilot mill, preferably constituted by a 2.6 mm diamond mill, is



16

15

20

25

30

WO 2020/008423 PCT/IB2019/055739

used, for determining the center of the circumference of the future implant 101 and which
will be the insertion point for the drill of the actual burr.

A second burr, termed "cortical burr”, aliows the erosion of the excess bone level
and the forming of the bone hollow for the resting of the future implant. This burr is used
by resting its nonworking drill in the spot provided by the pilot burr and by tilting it and
pushing it on {he bone, consuming the bone with its active part; the final position of the
burr is determined by the stop produced by the maxillary half-bushing 2.

The subsequent burrs are guided by the half-bushings 2 and 5 and by the lateral
bars 4, which are constituted by two prismatic shapes with a polygonal base; the
prismatic shapes have such an extension as to connect the two half-bushings and are
arranged tangentially to the ends of the diameter of the implant and parallel to each
other.

These features allow to guide the burr 100 and to remove the guide 1 after
inserting the implant 101 in the bone.

Another feature of the guide 1 is constituted by its extension by means of
stabilization flanges in the palate region and the zygomatic fossa; its stabilization occurs
by means of self-tapping locking screws or pins 7, which are inserted in maxillary holes 8
and zygomatic holes 9 provided for this purpose.

The files that contain the projects of the customized guides are sent to a center
that is specialized in laser melting processes, thus producing the actual titanium guides
with a high level of precision.

The surgical technique provides for sculpting a mucosal flap, performing a hone
peeling process that is suitable to expose the maxillary and zygomatic anatomical
structures, and to accommeodate the guide according to the present invention, which is
fixed to the bone by means of pins 7.

Once the intimate bonding between the bone and the plate has been verified,
one proceeds with the sequence of burrs with the goal of providing a bone hollow for
guiding the subsequent insertion of the implant.

The seating of the implant is precise because the bone hollow on the maxillary

bone and the hole inside the cheekbone (implant neo-receptacle) allow a single
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placement in terms of direction and depth and this occurs because during all the surgical
steps the operator is guided by the two half-bushings 2 and 5, applying thereon an
adequate pressure both with the burrs and with the implant itself at the time of its
insertion.

The technigue thus provided allows to use implants with preset diameter and
length and even to prepare a temporary screw-on prosthesis in order to provide an
immediate prosthetic load.

An example of execution of the surgical technigue based on the guide according
to the present invention is described hereinafter.

First of all, a multilayer TC acquisition is performed and the file is loaded in the
dedicated software, which provides the virtual placement of the implants, in terms of

depth and angle, on a CAT in relation to the prosthetic design.

The file is imported in another software in order to design the surgical guide
according to the present invention, which is made to size with respect to the bone of the
patient and on the basis of the placement of the implant decided in the preceding
software.

The file is sent to the manufacturer of the guide, which manufactures it by laser
melting.

The guide is tested on a "real model", printed from the files of the CAT (guide
project validation), current tolerance 0.2 tenths of a centimeter.

The 0.3 to 0.6 mm multilayer CT is acquired which inciudes the maxillary bone
and the cheekbones in full and is extended up to the complete eye socket; the CT is
preferably performed with a barium-based prosthetic radiclogical guide.

The DICOM file of the CAT is imported into the software for planning and
matching the reference points of the files of the digitized radiological guide.

The zygomatic implant is extracted from the library and is positioned in three
dimensions with a maxillary/zygomatic orientation, according to the surgical-prosthetic
project. The software includes an implant library with diameters and lengths of the

implants to be inserted.

The placement of the crestal half-bushing 2 is performed by exporting it from the
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"bushings" library. The maxillary half-bushing 2 and the complementary half-bushing &
have different lengths depending on the length of the implant that will be inserted. These
two members constitute the guide of the burr in a unique direction.

The maxillary half-bushing 2, together with the remaining portion of the
complementary half-bushing 5, constitute an ideal prism (hole) through which only and
exclusively one trajectory is possible for a zygomatic implant (shaft). Specifically, the
"hole" is divided into two equivalent halves, the maxillary half-bushing 2 and the
zygomatic complementary half-bushing 5, which are arranged in a mutually opposite
manner: the half-bushing 2 with a vestibular concavity and the compiementary half-
bushing 5 with the concavity directed toward the zygomatic bone plane.

The lateral bars 4 are arranged from the half-bushing 2 to the complementary
half-bushing 5. These bars, which have a prismatic shape, are tangent to two opposite
points of the circumference of the implant and are mutually parallel. These bars act as
an additional guide of the shaft (implant) during its travel from the half-bushing 2 to the
complementary half-bushing 5 (hole).

The slot with guiding pin for the first burr is imported.

The slot, half-bushing, complementary half-bushing, lateral bars, zygomatic slot
for the first burr are aligned with the designed zygomatic implants.

One then proceeds with modeling the guide with bone support, ensuring the
stability of the plate, creating a prismatic kinematic pair in which the fixed portion is the
guide and the movable portion is the burr.

The guide must have a bone support with an extension from the palate portion,
continuing on the maxillary bone, up to the zygomatic portion, extending it to the rear
portion of the fossa.

In order to fix the guide to the bone portion, holes are used in a number which is
variable according to the extension of the guide and are positioned on the maxillary and
zygomatic porticn thereof.

The holes have a diameter that is capable of accepting a self-tapping screw in
order to fix the guide integrally to the bone portion.

The burr moves inside the bushings (shaft/hole) with a predefined degree of
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tolerance, for example H6/h6 ISO Table, defined as "good" precision, on a scale of four
values: high, good, medium, coarse.

Finally, the file is sent to the guide production location and is preferably
manufactured in titanium by means of the laser melting method.

In practice it has been found that the invention achieves the intended aim and
objects, providing a guide that is studied particularly for guided surgery on zygomatic
implants for dental prostheses.

An important advantage of the guide according to the present invention is that it
is removable after inserting the implant or implants in place,

Also, with a single guide it is possible to insert one or more implants, such as in
the example shown in Figures 4-10, in which two guides are shown, each of which is
configured for the application of two implants.

The materials used, as well as the dimensions, may of course be any according
to the requirements and the state of the art.

This application claims the priority of ltalian patent application No.
102018000006998, filed on 6 July 2018, the content of which is incorporated as

reference,



10

15

20

25

WO 2020/008423 PCT/IB2019/055739

CLAIMS

1. A guide for guided surgery on zygomatic implants for dental prostheses,
characterized in that it comprises a first haif-bushing and a second half-bushing that are
connected by a pair of bars, said half-bushings and said bars defining a common
longitudinal median axis between them; said half-bushings having a semicircular cross-
secfion with mutually opposite concavities directed toward said median axis; said half-
bushings and said bars forming a seat in which it is possible to insert a work member;
said work member being movable along said median axis and rotating about a rotation
axis that coincides with said median axis; said first haif-bushing being arranged in a
crestal maxillary position with vestibular concavity, said first half-bushing determining a
working depth of said work member, i.e., the vestibulo-palatal penetration; said second
half-bushing being arranged at the zygomatic region.

2. The guide according to claim 1, characterized in that said second half-bushing
has a guide for said work member.

3. The guide according to claim 2, characterized in that said guide comprises a
pair of fabs which extend from said second half-bushing in the direction of said first half-
bushing.

4, The guide according to one or more of the preceding claims, characterized in
that it comprises stabilization flanges adapted to allow the fixing of said guide to a bone
part.

5. The guide according to claim 4, characterized in that said stabilization flanges
allow the fixing of said guide in the palate region and zygomatic fossa.

6. The guide according to claim 4, characterized in that said fixing occurs by
means of self-tapping locking screws or pins inserted in maxillary holes provided
appropriately.

7. The guide according to claim 4, characterized in that said stabilization flanges

mutually connect at least two guides.
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