wO 20247208418 A1 |0 0000 KOO0 0O 0O 0

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

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 OO0 0 0 Y0 A0

International Bureau

/ (10) International Publication Number
(43) International Publication Date = WO 2024208418 Al
10 October 2024 (10.10.2024) WIRPOIPCT
(51) International Patent Classification: (74) Agent: SSM SANDMAIR PATENTANWALTE
A61B 17/17 (2006.01) A61B 90/00 (2016.01) RECHTSANWALT PARTNERSCHAFT MBB, Joseph-

Wild-Strabe 20, 81829 Munich (DE).

PCT/EP2023/059030  (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
. AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

05 April 2023 (05.04.2023) CA. CH, CL. CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,

(21) International Application Number:

(22) International Filing Date:

(26) Publication Language: English KIL KN, KP, KR, KW, KZ. LA, LC, LK, LR, LS, LU, LY,
(71) Applicant: BRAINLAB AG [DE/DE]; Olof-Palme-Stralic MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
9, 81829 Munich (DE). NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,

RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,7ZM, ZW.

(72) Inventors: HORPER, Michael; Munich (DE).
MARPERT, Eric; Munich (DE). AYALA, Andrew; Mu-
nich (DE).

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,

(54) Title: NAVIGATED DRILL GUIDE

(57) Abstract: The present invention relates to a surgical drill guide (1) comprising - an instrument body member (2) having a first
guide channel (3) configured to receive a surgical drill bit (4); and - a depth control member (5) having a proximal drill stop surface
(6) and a second guide channel (7) configured to receive the surgical drill bit (4);, wherein the depth control member (5) and the
instrument body member (2) connect to each other via corresponding interface sections (8, 9), such that the second guide channel (7)
is disposed proximal to the first guide channel (3), and wherein the interface sections (8, 9) are configured to engage each other in a
first positional configuration in which the depth control member (5) is free to move relative to the instrument body member (2) along
a proximal-distal-direction (D), and in a second positional configuration in which depth control member (5) is positionally fixed to the
instrument body member (2) along the proximal-distal-direction (D).

[Continued on next page]



WO 2024/2084 18 A |10} 00 0000 0000 O

GH, GM, KE, LR, LS, MW, MZ, NA, RW, SC, 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, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
S, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

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

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE




WO 2024/208418 PCT/EP2023/059030

NAVIGATED DRILL GUIDE

FIELD OF THE INVENTION

The present invention relates to a device for guiding a surgical drill along a desired
trajectory during surgical interventions.

TECHNICAL BACKGROUND

Drill guide instruments are commonly used in orthopaedics to ensure an accurate and
precise operation of surgical drills and to prevent the drill from drifting or deviating from
an intended trajectory so as to ensure that the desired location, orientation, size and

shape of drill holes is accomplished.

Known drill guide instruments are however cumbersome and difficult for users to

handle.

The present invention has the object of providing a surgical drill guide which is easy to
handle and operate.

EXEMPLARY SHORT DESCRIPTION OF THE INVENTION

In the following, a short description of the specific features of the present invention is
given which shall not be understood to limit the invention only to the features or a

combination of the features described in this section.

In general, the present invention relates to a surgical drill guide comprising
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- an instrument body member having a first guide channel configured to receive a
surgical drill bit; and

- a depth control member having a proximal drill stop surface and a second guide
channel configured to receive the surgical drill bit;

wherein the depth control member and the instrument body member connect to each
other via corresponding interface sections, such that the second guide channel is
disposed proximal to the first guide channel. Various aspects which improve handling

and operation of the inventive drill guide are disclosed in the following description part.

GENERAL DESCRIPTION OF THE INVENTION

In this section, a description of the general features of the present invention is given

for example by referring to possible aspects and embodiments of the invention.

In general, the invention reaches the aforementioned object by providing a surgical drill
guide with an instrument body member having a first guide channel configured to
receive a surgical drill bit, wherein the drill guide is characterized by advantageous
features in several aspects. Each one of these aspects can be configured as
standalone invention which is independent from the remaining aspects. However,
different aspects of the present invention, examples and their embodiments which are
discloses in the following can be combined wherever technically expedient and

feasible.

In a further embodiment, the first guide channel is provided by an instrument tip
member which releasably connects to the instrument body member, particularly
wherein a spring-loaded mechanism holds the instrument tip member in place with

respect to the instrument body member via a form-fit connection.
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Depth Stop

In a first aspect of the present invention, the surgical drill guide comprises, in addition
to the instrument body member having a first guide channel configured to receive a
surgical drill bit, a depth control member having a proximal drill stop surface and a
second guide channel configured to receive the surgical drill bit, a depth control
member which connects to the instrument body member via corresponding interface
sections that are configured to engage each other in a first positional configuration in
which the depth control member is free to move relative to the instrument body member
along a proximal-distal-direction, and in a second positional configuration in which the
depth control member is positionally fixed to the instrument body member along the

proximal-distal-direction.

In other words, the engagement between the respective interface sections of the depth
control member on the one hand and the instrument body member on the other hand
persists in positional configurations between the depth control member and the
instrument body member, wherein, in the first positional configuration, a user is able to
move the depth control member with respect to the instrument body member so as to
adjust the overall length in which the surgical drill bit is accommodated within the first
and the second guide channel, and wherein this overall length is fixed in the second
positional configuration such that the drill guide can be used for its intended purpose.
In order to adjust a previously set length of the channel, a user merely needs to alter
the positional configuration between the depth control member and the instrument
body member from the second positional configuration to the first positional
configuration. Once transferred into the first positional configuration, the depth control
member is free to move along the proximal-distal-direction, allowing for fast and easy
adjustment of the channel length. As soon as the desired channel length has been
reached, it can be set by the user by simply transferring the depth control member from

the first positional configuration back into the second positional configuration.

In another embodiment, the first positional configuration and the second positional
configuration are defined by a first rotational relative position and a second rotational
relative position, respectively, between the depth control member and the instrument

body member. In particular, the first and the second rotational relative position are
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defined around a proximal-distal-direction. The engagement thereby provided between
the depth control member and the instrument body member may thus be described as
twistlock as at least one rotational relative position between the depth control member
and the instrument body member allow for a translatory motion of the depth control
member with respect to the instrument body member, while, in at least one additional

rotational configuration, such translational motion is prevented.

In another embodiment, the interface section of the depth control member comprises

- a first surface segment extending along the length of the depth control member and
having an array of alternating protrusions and/or indentations; and/or

- a second surface segment extending along the length of the depth control member

and having a smooth surface.

In this embodiment, the plurality of alternating protrusions and/or indentations within
the first surface segment allow for a positive fit between the depth control member and
the instrument body member, once a correspondingly formed projection at the
instrument body member engages the protrusions or indentations of the depth control
member to thereby prevent a translational relative motion between the depth control
member and the instrument body member. Once the projection provided at the
instrument body member is brought out of engagement with the array of protrusions or
indentations, said translational motion is no longer impeded. For example, the
projection provided by the instrument body member is then disposed adjacent to
another surface segment of the depth control member, which does not feature any
protrusions or indentations to be engaged by said projection. In order to allow for a
plurality of positions along the proximal-distal-direction at which the depth control
member can be locked with respect to the instrument body member, each of the
plurality of protrusions or indentations along the length of the depth control member

allows for a similar engagement of the projection of the instrument body member.

In a further embodiment, the interface section of the instrument body member
comprises

- at least one spring-loaded ball bearing adapted to contact the interface section of the
depth control member, particularly wherein a first spring-loaded ball bearing is adapted

to contact the first surface segment in the first positional configuration and/or a second
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spring-loaded ball bearing is adapted to contact the first surface segment in the second
positional configuration; and/or
- a rigid fixation member adapted to engage the first surface segment in the second

positional configuration.

The at least one spring-loaded ball bearing is to provide an haptic feedback to a user
as to the current relative position between the depth control member and the
instrument body member. In particular, at least one first spring-loaded ball bearing is
configured to provide haptic feedback as to the rotational relative position between the
depth control member and the instrument body member around the longitudinal axis
of the depth control member, i.e. around a proximal-distal-axis. For example, the at
least one first spring-loaded ball bearing may snap into a corresponding recess once
the depth control member has reached a certain rotational relative position with respect
to the instrument body member, which may for example define said first or second
positional configuration. Further, at least one second spring-loaded ball bearing may
be configured to provide haptic feedback to the user as to the translational relative
position between the depth control member and the instrument body member along
the proximal-distal-direction, i.e. along the length of the depth control member. For
doing so, a plurality of recesses may be formed into the surface of the depth control
member to accommodate the at least one second spring-loaded ball bearing. However,
the at least one second spring-loaded ball bearing may also be disposed such that it
engages with the plurality of protrusions and/or indentations at the first surface
segment of the depth control member. The second spring-loaded ball bearing may also
be disposed to snap into a corresponding recess once the projection provided at the
instrument body member is correctly aligned with the plurality of protrusions and/or
indentations at the depth control member, in which position the depth control member
can be locked with respect to the instrument body member by being rotated around its

longitudinal axis.

In a still further embodiment, the depth control member and the instrument body
member are configured such that, in the second configuration, the respective cross-
sections of the first and the second guide channel are disposed coaxially with respect
to each other and, in the first configuration, the respective cross-sections of the first

and the second guide channel are disposed offset to each other.
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In this embodiment, a surgical drill bit can be introduced into both of the guide channels
only when these guide channels are disposed coaxially with respect to each other in
the second configuration, i.e. when the depth control member is positionally fixed with
respect to the instrument body member along the proximal-distal-direction. In the first
configuration however, i.e. when the depth control member is free to move relative to
the instrument body member along the proximal-distal-direction, the offset between the
first and the second guide channel prevents the surgical drill bit from being advanced
through both the first and the second guide channel. This safety measure prevents any

drilling action with an unlocked depth control member.

In a further embodiment, the depth control member is partially received within the
instrument body member, particularly wherein the depth control member is adapted to

be telescoped out of and into the instrument body member.

In a further embodiment, the proximal section of the depth control member features an
open cross section. As will be described further below in more detail, a depth control
member having an open cross section, i.e. an open guide channel at its proximal
section allows for a trocar to be entered into the guide channels and subsequently
locked in position at a proximal portion of the instrument body member, regardless of
the position along the proximal-distal-direction at which the depth control member is

fixed to the instrument body member.

Trocar Insert

A further aspect of the present invention relates to a surgical drill guide comprising

- an instrument body member having a first guide channel configured to receive a
surgical drill bit;

- a depth control member having a proximal drill stop surface and a second guide
channel configured to receive the surgical drill bit, wherein the depth control member
and the instrument body member connect to each other via corresponding interface
sections, such that the second guide channel is disposed proximal to the first guide

channel, and wherein the surgical drill guide further comprises
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- a trocar insert configured for being received in the first and the second guide channel,
which releasably connects to a proximal section of the instrument body member,

particularly via a snap-fit connection.

Such trocar insert helps in advancing the surgical drill guide, i.e. its distal shaft section
through tissue. For example, the trocar insert may have a tapered tip at its distal end
which offers less resistance when being advanced through tissue than the tubular tip
of the drill guide. In case the distal tip of the drill guide features one or more cutting
edges, the distal portion of the trocar insert may be configured to cover one side of the
cutting edges, thereby eliminating its cutting properties and the risk of unwanted harm

to tissue while the drill guide is advanced through tissue.

For example, the trocar insert may have a proximal portion which may not only be
configured to releasably engage with a proximal portion of the instrument body
member. It may further be configured to engage an open channel or groove of the
depth control member along a proximal-distal-direction. In general, the trocar insert
and the depth control member may be configured to allow for the trocar insert to be
advanced through the first and the second guide channel and to be subsequently fixed
via its proximal portion, to a proximal portion of the instrument body member,
irrespective of the relative position between the depth control member and the

instrument body member along the proximal-distal direction.

Tracking Reference Member

A further aspect of the present invention relates to a surgical drill guide comprising

- an instrument body member having a first guide channel configured to receive a
surgical drill bit;

- a depth control member having a proximal drill stop surface and a second guide
channel configured to receive the surgical drill bit, wherein the depth control member
and the instrument body member connect to each other via corresponding interface
sections, such that the second guide channel is disposed proximal to the first guide
channel, and wherein the surgical drill guide further comprises

- a tracking reference member, wherein the tracking reference member and the

instrument body member releasably connect to each other via corresponding reference
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interface sections joining together in at least one form-fit connection as well as in at

least one force-fit connection.

In other words, the tracking reference member is not only held in place with respect to
the instrument body member via at least one form-fit connection, but additionally via a

force-fit connection.

In one embodiment, the at least one form-fit connection defines a location and/or
orientation, particularly exactly one location and exactly one orientation in which the
tracking reference member and the instrument body member connect to each other
and/or is provided by correspondingly shaped surfaces at which the reference interface

section contact each other.

This allows for the use of pre-calibrated tracking references as the relative position
between the tracking reference member and the instrument body member is precisely
defined by the form-fit connection established between the tracking reference member

and the instrument body member.

In a further embodiment, the at least one force-fit connection includes

- a screw connection, particularly with an inner thread provided by the instrument body
member, holding the tracking reference member in place with respect to the instrument
body member and/or

- magnetic elements disposed at the respective reference interface sections, holding

the tracking reference member in place with respect to the instrument body member.

While the screw connection establishes a rigid but still releasable connection between
the tracking reference member and the instrument body member, the force-fit
connection provided by said magnetic elements may aid in attaching the tracking
reference member to the instrument body member. Even with a loose screw
connection, the tracking reference member is held in place via the magnetic elements,
thereby preventing the tracking reference member from being unintentionally
disconnected from the instrument body member which may cause the tracking

reference member being dropped and damaged.
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Handle Member

A further aspect of the present invention relates to a surgical drill guide comprising

- an instrument body member having a first guide channel configured to receive a
surgical drill bit; and

- a depth control member having a proximal drill stop surface and a second guide
channel configured to receive the surgical drill bit, wherein the depth control member
and the instrument body member connect to each other via a corresponding interface
section such that the second guide channel is disposed proximal to the first guide
channel, and wherein the surgical drill guide further comprises

- a handle member, wherein the handle member and the instrument body member
releasably connect to each other via corresponding handle interface sections which
are configured to allow for a plurality of the relative positions, particularly around a
rotational axis defined by the handle interface section, in which the handle member

connects to the instrument body member.

In other words, the handle member and the instrument body member are configured
to allow for adjusting the relative position in which the handle member rigidly connects

to the instrument body member.

In a further embodiment, the handle interface sections

- are disposed around the depth control member and the second guide channel defined
therein, particularly wherein the proximal section of the instrument body member is
disposed radially between the depth control member and the handle interface sections;
- comprise correspondingly shaped surfaces at which the handle interface sections
contact each other, wherein the correspondingly shaped surfaces are disposed within
a recess formed either in the instrument body member or the handle member; and/or
- join together in a form-fit connection allowing for a predefined number of relative

positions.

In a still further embodiment, the handle interface sections are held together by a
mechanism including a knob engaging the instrument body member via a bayonet
coupling, and a spring member connecting between the knob and the handle member,

wherein the mechanism is configured to preload the spring member as the knob
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engages the instrument body member, thereby forcing the handle interface sections
together, particularly wherein the knob provides a shield at a radial position of the open

cross section of the second guide channel.

Again, it is to be noted here that each one of the aspects described above can be
considered as a separate invention which is independent from other aspects and the
features thereof. However, the features of any aspect can be combined with features

of one or more further aspects wherever technically expedient and feasible.

DEFINITIONS

In this section, definitions for specific terminology used in this disclosure are offered

which also form part of the present disclosure.

Marker

It is the function of a marker to be detected by a marker detection device (for example,
a camera or an ultrasound receiver or analytical devices such as CT or MRI devices)
in such a way that its spatial position (i.e. its spatial location and/or alignment) can be
ascertained. The detection device is for example part of a navigation system. The
markers can be active markers. An active marker can for example emit
electromagnetic radiation and/or waves which can be in the infrared, visible and/or
ultraviolet spectral range. A marker can also however be passive, i.e. can for example
reflect electromagnetic radiation in the infrared, visible and/or ultraviolet spectral range
or can block x-ray radiation. To this end, the marker can be provided with a surface
which has corresponding reflective properties or can be made of metal in order to block
the x-ray radiation. It is also possible for a marker to reflect and/or emit electromagnetic
radiation and/or waves in the radio frequency range or at ultrasound wavelengths. A
marker preferably has a spherical and/or spheroid shape and can therefore be referred
to as a marker sphere; markers can however also exhibit a cornered, for example

cubic, shape.
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Marker device

A marker device can for example be a reference star or a pointer or a single marker or
a plurality of (individual) markers which are then preferably in a predetermined spatial
relationship. A marker device comprises one, two, three or more markers, wherein two
or more such markers are in a predetermined spatial relationship. This predetermined
spatial relationship is for example known to a navigation system and is for example

stored in a computer of the navigation system.

In another embodiment, a marker device comprises an optical pattern, for example on
a two-dimensional surface. The optical pattern might comprise a plurality of geometric
shapes like circles, rectangles and/or triangles. The optical pattern can be identified in
an image captured by a camera, and the position of the marker device relative to the
camera can be determined from the size of the pattern in the image, the orientation of
the pattern in the image and the distortion of the pattern in the image. This allows
determining the relative position in up to three rotational dimensions and up to three

translational dimensions from a single two-dimensional image.

The position of a marker device can be ascertained, for example by a medical
navigation system. If the marker device is attached to an object, such as a bone or a
medical instrument, the position of the object can be determined from the position of
the marker device and the relative position between the marker device and the object.
Determining this relative position is also referred to as registering the marker device
and the object. The marker device or the object can be tracked, which means that the

position of the marker device or the object is ascertained twice or more over time.

Marker holder

A marker holder is understood to mean an attaching device for an individual marker
which serves to attach the marker to an instrument, a part of the body and/or a holding
element of a reference star, wherein it can be attached such that it is stationary and

advantageously such that it can be detached. A marker holder can for example be rod-
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shaped and/or cylindrical. A fastening device (such as for instance a latching
mechanism) for the marker device can be provided at the end of the marker holder
facing the marker and assists in placing the marker device on the marker holder in a

force fit and/or positive fit.

Reference star

A "reference star" refers to a device with a number of markers, advantageously three
markers, attached to it, wherein the markers are (for example detachably) attached to
the reference star such that they are stationary, thus providing a known (and
advantageously fixed) position of the markers relative to each other. The position of
the markers relative to each other can be individually different for each reference star
used within the framework of a surgical navigation method, in order to enable a surgical
navigation system to identify the corresponding reference star on the basis of the
position of its markers relative to each other. It is therefore also then possible for the
objects (for example, instruments and/or parts of a body) to which the reference star is
attached to be identified and/or differentiated accordingly. In a surgical navigation
method, the reference star serves to attach a plurality of markers to an object (for
example, a bone or a medical instrument) in order to be able to detect the position of
the object (i.e. its spatial location and/or alignment). Such a reference star for example
features a way of being attached to the object (for example, a clamp and/or a thread)
and/or a holding element which ensures a distance between the markers and the object
(for example in order to assist the visibility of the markers to a marker detection device)
and/or marker holders which are mechanically connected to the holding element and

which the markers can be attached to.

Surgical navigation system

A navigation system, such as a surgical navigation system, is understood to mean a
system which can comprise: at least one marker device; a transmitter which emits
electromagnetic waves and/or radiation and/or ultrasound waves; a receiver which

receives electromagnetic waves and/or radiation and/or ultrasound waves; and an
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electronic data processing device which is connected to the receiver and/or the
transmitter, wherein the data processing device (for example, a computer) for example
comprises a processor (CPU) and a working memory and advantageously an
indicating device for issuing an indication signal (for example, a visual indicating device
such as a monitor and/or an audio indicating device such as a loudspeaker and/or a
tactile indicating device such as a vibrator) and a permanent data memory, wherein
the data processing device processes navigation data forwarded to it by the receiver
and can advantageously output guidance information to a user via the indicating
device. The navigation data can be stored in the permanent data memory and for

example compared with data stored in said memory beforehand.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention is described with reference to the appended figures which
give background explanations and represent specific embodiments of the invention.
The scope of the invention is however not limited to the specific features disclosed in

the context of the figures, wherein

Figure 1 shows a surgical drill guide instrument according to the present invention;
Figure 2 shows a cross-sectional side view of the drill guide of Figure 1;

Figure 3 shows cross-sectional views of the drill guide of Figure 1;

Figure 4 shows a second positional configuration of the depth control member and

the instrument body member;
Figure 5 shows a first positional configuration of the depth control member and the

instrument body member,

Figure 6 shows a trocar insert of the drill guide of Figure 1;

Figure 7 shows a tracking reference member of the drill guide of Figure 1;

Figure 8 shows a handle member of the drill guide of Figure 1;

Figure 9 shows various possible positions of the handle member with respect to

the instrument body member;
Figure 10  shows a detailed cross-sectional view of the handle interface sections of

Figure 8;
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Figure 11 shows a detailed perspective view on the handle interface sections of
Figure 8;

Figure 12 shows an instrument tip member of the drill guide of Figure 1.

DESCRIPTION OF EMBODIMENTS

Figure 1 shows a surgical drill guide instrument 1 according to the present invention,
which comprises an instrument body member 2, a depth control member 5, a tracking
reference member 15, a handle member 20 and an instrument tip member 28, all of

which are releasably connected to each other.

The main purpose of the drill guide instrument 1 is to define a trajectory for a drill bit 4
during a surgical drilling operation. While the drill guide 1 is grasped by a user at the
handle section 20, the spatial position, i.e. the spatial location and/or the spatial
orientation of the drill guide 1 is determined and tracked over time by a medical tracking
system configured to recognize a plurality of spherical tracking markers (not shown in
the Figures) disposed at corresponding attachment points of the tracking reference

member 15.

Further, the drill guide 1 is configured to provide a defined length of a guiding channel
for the surgical drill bit 4, which is defined by the distance between the drill stop surface
6 at the proximal section 14 of the depth control member 5 and the distal tip of the
instrument tip member 28. This distance is reduced by telescoping the depth control
member 5 into the instrument body member 2 in a distal direction and is increased by
telescoping the depth control member 5 out of the instrument body member 2 in a
proximal direction. As soon as desired relative position between the depth control
member 5 and the instrument body member 2 is reached, this relative position set by
rotating the depth control member 5 in a manner that will be described in more detail

further below.

Figure 2 shows a cross sectional side view of the drill guide 1, with a surgical drill bit 4
being introduced into guide channels 7 and 3. As can be also seen, the surgical drill

bit 4 can be advanced in a distal direction until a collar section thereof (not indicated)
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abuts the proximal drill stop surface 6 of the depth control member 5. The length of the
drill bit 4 beyond its collar section which exceeds the length defined between the
proximal drill stop surface 6 and the distal tip protrudes from the instrument tip member
28 and defines the depth of a hole to be drilled.

The depth control member 5 is received within instrument body member 2 and can be
rotated therein around its longitudinal axis between a first positional configuration
(shown in the bottom left and the bottom right drawing of Figure 3) and a second
positional configuration (shown in the top left and the top right drawing of Figure 3 as

well as in Figure 2).

In the first positional configuration, the depth control member 5 is free to move relative
to the instrument body member 2 along the proximal-distal-direction D, thereby
allowing for an adjustment of the channel length provided by guiding channels 3 and
7. In the second positional configuration, a rigid fixation member 9C meshes with a
section 10 of the depth control member 5, which includes a plurality of protrusions
arranged along the length of the depth control member 5, thereby locking the depth
control member 5 into place with respect to the instrument body member 2 and along
the proximal-distal-direction D. When being turned by 90° around its longitudinal axis,
the depth control member 5 can be brought out of engagement with the instrument
body member 2 as its protrusions do not mesh with the rigid fixation member 9C
anymore. Rather, the rigid fixation member 9C is then disposed adjacent to a smooth
surface segment 11 of the depth control member 5 the rigid fixation member 9C does

not interfere with.

In order to provide haptic feedback to a user while operating the depth control member
5, the instrument body member 2 includes spring-loaded ball bearings 9A and 9B which
snap into respective recesses and/or inbetween the protrusions provided along the first
surface segment 10 of the depth control member 5. The first spring-loaded ball bearing
9A is configured to snap into engagement with a corresponding recess at the depth
control member 5 as soon as a correct rotational angle of the depth control member 5
is reached for establishing the first positional configuration and the second positional
configuration, respectively, which further holds the depth control member 5 in place for

preventing an unintended rotation of the depth control member 5. The second spring-
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loaded ball bearing 9B snaps into the recesses between the protrusions in section 10
of the depth control member 5 when the depth control member 5 is pushed in or pulled
out of the instrument body member 2 along the proximal-distal-direction D. At any
snap-in-position of the spring-loaded ball bearing 9B, the depth control member 5 has
reached a position along the proximal-distal-direction D at which it can be rotated back
into the second positional configuration for being locked with respect to the instrument

body member 2.

In order to prevent the surgical drill bit 4 from being introduced into the first guide
channel 3 when the depth control member 5 is in an unlocked state, the first and the
second guide channel 3 and 7 are disposed coaxially with respect to each other only
in the second positional configuration shown in Figure 4, in which the depth control
member 5 is locked with respect to the instrument body member 2. As soon as the
depth control member 5 is rotated out of the second positional configuration, the first
and the second guide channel 3 and 7 are brought out of alignment such that a drill bit
4 cannot be advanced through both of the guide channels 3 and 7, as shown in Figure

5, when the depth control member 5 is not in the second positional configuration.

Figure 6 shows a trocar insert 13 configured to be introduced into guide channels 3
and 7 so as to protrude from the distal tip of instrument tip member 28. The trocar
insert 13 can be locked into place at the proximal section 14 of instrument body
member 2 while the drill guide 1 is advanced through tissue towards a desired location

within a patient's body.

As becomes apparent from Figure 6, the trocar insert 13 can be introduced and locked
in place even with the depth control member 5 being telescoped out of the instrument
body member 2. In fact, the installation and de-installation of the trocar insert 13 is
entirely independent from the relative position of the depth control member 5 with
respect to the instrument body member 2. This is because the guide channel 7 of the
depth control member 5 features an open cross section in a proximal section 12, i.e. is
formed as a channel or groove which allows for the trocar insert 13 to be advanced in
a distal direction past the depth control member 5 until it reaches its locking position at

the proximal section 14 of the instrument body member 2.
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Figure 7 shows a tracking reference member 15 which can be releasably connected
to the instrument body member 2 via corresponding interface sections 16 and 17.
Interface section 17 comprises several protrusions which extend in an upwards
direction and towards the interface section 16 assigned to the tracking reference
member 15. In turn, interface section 16 features a plurality of recesses each of which
is to receive a correspondingly formed protrusion of interface section 17. This results
in one single spatial position in which the tracking reference number 15 can be
attached to the instrument body member 2. As can be further seen in Figure 7, interface
section 17 comprises a ring-shaped permanent magnet 19 which finds a corresponding
counterpart permanent magnet in interface section 16. As soon as both of these
permanent magnets are brought into proximity of one another, electromagnetic force
pulls interface sections 16 and 17 together, thereby holding tracking reference member
15 attached to instrument body member 2. At this stage, tracking reference member
15 is securely held attached to instrument body member 2 via the permanent magnets
until the screw connection between the threaded shaft (not indicated in Figure 7) is
screwed into the inner thread 18 provided at interface section 17 which firmly connects

tracking reference member 15 and instrument body member 2.

Figure 8 shows handle interface sections 21 and 22 which are to connect handle
member 20 to instrument body member 2. Handle section 20 features a ring shaped
section through which the proximal section 14 of the instrument body member 2 is
forwarded in a proximal direction until the plurality of equally spaced protrusions of
interface section 21 is received in correspondingly shaped recesses at handle interface
section 22. In order to secure the handle member 20 to the instrument body member
2, knob 24 connects to the proximal section 14 of instrument body member 2 via
bayonet-coupling 25. Knob 24 may take two different rotational positions with respect
to instrument body member 2. In the first position, coil spring 26 between knob 24 and
the ring-shaped section of handle member 20 is forcing the ring-shaped interface
sections 21 and 22 firmly together, wherein the correspondingly shaped protrusions
and recesses prevent any rotational motion of handle member 20 around axis R and
with respect to instrument body member 2. In a second position allowed by the bayonet
coupling 25, knob 24 takes a more proximal position with respect to instrument body
member 2, in which the spring force caused by coil-spring 26 and acting on handle

interface sections 21 and 22 is reduced to such an amount that allows for the
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protrusions and correspondingly shaped recesses of handle interface sections 21 and
22 to disengage from each other, eventually allowing handle member 20 for being
rotated around axis R as shown in Figure 9. Once a desired rotational position of
handle member 20 is reached, the user rotates knob 24 back into the first position such

that coil spring 26 firmly forces interfaces 21 and 22 together.

Figure 10 shows a cross sectional view through handle interface sections 21 and 22.
Bayonet coupling 25 comprises a longitudinal recess at the outer circumference of
proximal section 14 which extends obliquely (cf. Figure 2) between two resting
positions, one of which takes a more distal position while the other takes a more
proximal position. A protrusion at the inner circumference of knob 24 engages the
recess, such that knob 24 is held at the proximal section 14 of instrument body member
2 in both resting positions. Once the protrusion of knob 24 rests in the more proximal
resting position, knob 24 can be released from proximal section 14 by turning it even
further in an anti-clockwise direction such that the protrusion exits the recess (cf. Figure
8).

Figure 11 shows a further functionality of knob 24, namely a stabbing protection
provided by shield 27 which is integrally formed with knob 24. In case drill bit 4 or any
other instrument to be introduced into guiding channels 3 and 7 unintentionally leaves
the open, groove-shaped proximal section 12 of depth control member 5, shield 27

protects a user's hand grasping instrument body member 2 from being punctured.

As can be seen from Figure 12, the first guide channel 3 is formed within an instrument
tip member which releasably connects to the distal portion of instrument body member
2. Instrument tip member 28 is held in place via a form-fit connection between a
circumferential groove at a proximal section of instrument tip member 28 and a
protrusion which is held within the circumferential groove by a spring-loaded
mechanism 29 (cf. Figure 2). In order to release instrument tip member 28 from
instrument body member 2, the spring-loaded mechanism 29 is pushed in an upwards
direction such that the protrusion leaves the circumferential groove and instrument tip
member 28 can be pulled out of instrument body member 2 in a distal direction. For

assembly, instrument tip member 28 is pushed into the distal portion of instrument
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body member 2, wherein the protrusion automatically snap-fits into the circumferential

groove.
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CLAIMS

1. Surgical drill guide (1) comprising

- an instrument body member (2) having a first guide channel (3) configured to receive
a surgical drill bit (4); and

- a depth control member (5) having a proximal drill stop surface (6) and a second
guide channel (7) configured to receive the surgical drill bit (4);

wherein the depth control member (5) and the instrument body member (2) connect to
each other via corresponding interface sections (8, 9), such that the second guide
channel (7) is disposed proximal to the first guide channel (3);

characterized in that

the interface sections (8, 9) are configured to engage each other in a first positional
configuration in which the depth control member (5) is free to move relative to the
instrument body member (2) along a proximal-distal-direction (D), and in a second
positional configuration in which the depth control member (5) is positionally fixed to

the instrument body member (2) along the proximal-distal-direction (D).

2. The surgical drill guide according to claim 1, wherein the first positional configuration
and the second positional configuration are defined by a first rotational relative position
and a second rotational relative position, respectively, between the depth control
member (5) and the instrument body member (2), particularly around the proximal-

distal-direction (D).
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3. The surgical drill guide according to any one of claims 1 and 2, wherein the interface
section (8) of the depth control member (5) comprises

- a first surface segment (10) extending along the length of the depth control member
(5) and having an array of alternating protrusions and/or indentations; and/or

- a second surface segment (11) extending along the length of the depth control

member (5) and having a smooth surface.

4. The surgical drill guide according to any one of claims 1 to 3, wherein the interface
section (9) of the instrument body member (2) comprises

- at least one spring-loaded ball bearing (9A, 9B) adapted to contact the interface
section (8) of the depth control member (5), particularly wherein a first spring-loaded
ball bearing (9A) is adapted to contact the first surface segment (10) in the first
positional configuration and/or a second spring-loaded ball bearing (9B) is adapted to
contact the first surface segment (10) in the second positional configuration; and/or

- arigid fixation member (9C) adapted to engage the first surface segment (10) in the

second positional configuration.

5. The surgical drill guide according to any one of claims 1 to 4, wherein, in the second
configuration, the respective cross-sections of the first and the second guide channel
(3, 7) are disposed coaxially with respect to each other and, in the first configuration,
the respective cross-sections of the first and the second guide channel (3, 7) are

disposed offset with respect to each other.

6. The surgical drill guide according to any one of claims 1 to 5, wherein depth control

member (5) is partially received withing the instrument body member (2), particularly
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wherein the depth control member (5) is adapted to be telescoped out of and into the

instrument body member (2).

7. The surgical drill guide according to any one of claims 1 to 6, wherein a proximal

section (12) of the depth control member (5) features an open cross section.

8. The surgical drill guide according to any one of claims 1 to 7, further comprising a
trocar insert (13) configured for being received in the first and the second guide channel
(3, 7), which releasably connects to a proximal section (14) of the instrument body

member (2), particularly via a snap-fit connection.

9. The surgical drill guide according to any one of claims 1 to 8, further comprising a
tracking reference member (15), wherein the tracking reference member (15) and the
instrument body member (2) releasably connect to each other via corresponding
reference interface sections (16, 17) joining together in at least one form-fit connection

as well as in at least one force-fit connection.

10. The surgical drill guide according to claim 9, wherein at least one form-fit
connection defines a location and/or orientation, particularly exactly one location and
exactly one orientation in which the tracking reference member (15) and the instrument
body member (2) connect to each other and/or is provided by correspondingly shaped

surfaces at which the reference interface sections (16, 17) contact each other.

11. The surgical drill guide according to any one of claims 9 and 10, wherein the at

least one force-fit connection includes
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- a screw connection, particularly with an inner thread (18) provided by the instrument
body member (2), holding the tracking reference member (15) in place with respect to
the instrument body member (2) and/or

- magnetic elements (19) disposed at the respective reference interface sections (16,
17), holding the tracking reference member (15) in place with respect to the instrument

body member (2).

12. The surgical drill guide according to any one of claims 1 to 11, further comprising
a handle member (20), wherein the handle member (20) and the instrument body
member (2) releasably connect to each other via corresponding handle interface
sections (21, 22) which are configured to allow for a plurality of relative positions,
particularly around a rotational axis (R) defined by the handle interface sections (21,

22), in which the handle member (20) connects to the instrument body member (2).

13. The surgical drill guide according to claim 12, wherein the handle interface sections
(21, 22)

- are disposed around the depth control member (5) and the second guide channel (7)
defined therein, particularly wherein the proximal section (14) of the instrument body
member (2) is disposed radially between the depth control member (5) and the handle
interface sections (21, 22);

- comprise correspondingly shaped surfaces at which the handle interface sections
(21, 22) contact each other, wherein the correspondingly shaped surfaces are
disposed within a recess (23) formed either in the instrument body member (2) or the

handle member (20); and/or
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- join together in a form-fit connection allowing for a predefined number of relative

positions.

14. The surgical drill guide according to any one of claims 12 and 13, wherein the
handle interface sections (21, 22) are held together by a mechanism including a knob
(24) engaging the instrument body member (2) via a bayonet coupling (25), and a
spring member (26) connecting between the knob (24) and the handle member(20),
wherein the mechanism is configured to preload the spring member (26) as the knob
(24) engages the instrument body member (2), thereby forcing the handle interface
sections (21, 22) together, particularly wherein the knob (24) provides a shield (27) at

a radial position of the open cross section (12) of the second guide channel (7).

15. The surgical drill guide according to any one of claims 1 to 14, wherein the first
guide channel (3) is provided by an instrument tip member (28) which releasably
connects to the instrument body member (2), particularly wherein a spring-loaded
mechanism (29) holds the instrument tip member (28) in place with respect to the

instrument body member (2) via a form-fit connection.
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