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(54) CRANIAL DRILL SYSTEM

(57) The invention concerns a cranial drill system
(100, 200, 300, 400) comprising one or more surgical drill
elements (102, 202, 302, 402) for drilling into the brain.
The invention also concerns a cranial drilling system
(1200, 1300) comprising a surgical drill element for drill-
ing into the skull (110, 210, 310, 410, 1210, 1310) and
an element (102, 202, 302, 402, 1202, 1302) for pene-
trating the dura. The surgical drill element (310, 1310)
may comprise a profile that forms an opening (153, 1153)
in the skull (151, 1151) having a narrower diameter por-
tion (153a, 1153a) and a wider diameter portion and the

piercing element (302, 1302) may be arranged to be a
close fit in the narrower diameter portion (153a, 1153a)
of the opening. The invention also concerns a cranial drill
system comprising a guiding element (210, 1210) to be
located in a hole (153, 1153) formed through the skull
(151, 1151) and a piercing element (202, 1202) for pierc-
ing the dura. The guiding element (210, 1210) may have
a passageway or channel (220, 1220) therein for receiv-
ing the piercing element (202, 1202) such that the pierc-
ing element (202, 1202) is movable relative to the guide
element (210, 1210) to pierce the dura.
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Description

Field of Invention

[0001] This invention concerns a cranial drill system
and a method of forming an opening in the skull and the
brain. The invention has particular application to a cranial
drill system for forming an opening in the skull suitable
for receiving a cranial port, such as a cranial port con-
nected with a device, such as a guide device, catheter
or electrode.

Background

[0002] There are many situations where there is a re-
quirement to deliver therapeutic agents to specific targets
within the brain parenchyma via implanted catheters.
Furthermore, many of these therapeutic agents will
cause unwanted side effects if delivered to healthy parts
of the brain. Examples of treating abnormalities of brain
function include the acute infusion of Gamma-amino-bu-
turic-acid agonists into an epileptic focus or pathway to
block transmission, and the chronic delivery of opiates
or other analgesics to the peri-aqueductal grey matter or
to thalamic targets for the treatment of intractable pain.
Also, cytotoxic agents can be delivered directly into a
brain tumour. Intraparenchymal infusion can also be
used to deliver therapeutic agents to brain targets that
cannot be delivered systemically because they will not
cross the blood-brain barrier. For example, the treatment
of patients with Parkinson’s disease, Alzheimer’s dis-
ease, head injury, stroke and multiple sclerosis may be
carried out by the infusion of neurotrophic factors to pro-
tect and repair failing or damaged nerve cells. Neuro-
trophins may also be infused to support neural grafts
transplanted into damaged or malfunctioning areas of
the brain in order to restore function.
[0003] It is also known to insert instruments other than
catheters, such as electrodes, directly in the brain paren-
chyma. For example, stimulating and lesioning elec-
trodes are used in a variety of surgical procedures, in-
cluding deep brain stimulation (DBS) electrodes. A sur-
geon wishing to stimulate or lesion a particular area of
nervous tissue can target the end of an electrode to the
target site so that a desired electrical current can be de-
livered.
[0004] The above described methods rely on targeting
the required site as accurately as possible. Slight mis-
placement of the instrument being inserted may lead to
significant morbidity or treatment failure. For example,
brain targets for treating functional disorders are usually
deeply situated and have small volumes. A desired target
for treating Parkinson’s disease is situated in the sub-
thalamic nucleus and is 3-4mm in diameter, or an ovoid
of 3-4mm in diameter and 5-6mm in length. Other targets
such as the globus palladus or targets in the thalamus
are usually no more than 1-2mm larger. For such a small
target sub-optimal placement of as little as 1mm will not

only reduce the effectiveness of the treatment, but may
also induce unwanted side effects such as weakness,
altered sensation, worsened speech and double vision.
It is also desirable to minimise trauma in certain regions
of the brain; for example, the mesencephalon (which in-
cludes the subthalamic nucleus, the substantia nigra and
the pedunculor-pontine nucleus) is a critical region of the
brain where is it is important to minimise trauma from the
passage of an electrode or catheter.
[0005] A variety of stereotactic devices and methods
have thus been developed previously in an attempt to
allow instruments to be accurately guided towards a tar-
get identified by a surgeon (e.g. using x-rays or magnetic
resonance imaging) with the minimum of trauma to other
regions of the brain. Examples of prior systems are given
in EP1509153, US6609020 and US6328748.
[0006] GB2357700 discloses a guide device compris-
ing a port (head) which is secured in a hole formed in the
skull with a tube of the guide device extending into the
brain. In order to insert the guide device into the skull a
hole is first drilled into the skull under the guidance of a
stereotactic frame. Often, the port has a larger diameter
than the catheter/electrode/guide tube to be inserted into
the brain. Therefore, it is desirable to drill an opening
having a stepped form with an enlarged diameter portion
for receiving the port. Devices for drilling such a stepped
form are known, for example as described in
WO2011/110874.
[0007] To insert the guide device to the desired target
the dura is perforated. The surgeon may do this with a
scalpel or a device such as described in
WO2009/047494.
[0008] Use of a scalpel or a spike, such as disclosed
in WO2011/110874, to puncture the dura and the later
insertion of probes, such as guide rods, guide tubes, cath-
eters, in to the brain, especially through the denser parts
of the brain, may result in the brain being displaced from
its original position, resulting in the probes missing the
target.
[0009] Furthermore, during formation of the openings
in the skull and in the dura using these separate instru-
ments, the openings may not be correctly located relative
to each other. This is even the case if a stereotactic frame
is used for positioning the instruments during formation
of the openings as play in the stereotactic frame can re-
sult in errors in positioning. This may hinder insertion of
an implantable instrument, such as a catheter with inte-
grated port.

Summary of Invention

[0010] According to a first aspect of the invention there
is provided a cranial drill system comprising one or more
surgical drill elements for drilling into the brain.
[0011] Drilling out an opening in the brain may reduce
the extent to which the brain is pushed away during pen-
etration of the dura and during later insertion of probes,
such as guide rods, guide tubes, catheters, electrodes
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etc, in to the brain. This may result in more accurate
placement of the probes/implantable instruments.
[0012] The system may comprise first and second drill
elements arranged to cooperate together to define a rel-
ative position of openings formed using the first and sec-
ond drill elements. The openings may include an opening
in the skull and an opening in the brain. The drill elements
may be arranged such that the openings are formed sub-
stantially concentric to each other.
[0013] The cranial drilling system may comprise a first
drilling element for drilling into the brain and a second
drilling element for drilling into the skull, the second drill-
ing element having at least a portion with a diameter
greater than a diameter of the first drill element. In this
way, the drilling system can be used both for drilling an
opening into the brain and for drilling an opening into the
skull for holding an implantable instrument.
[0014] The first drill element and second drill element
may be connected or connectable such that drilling with
one of the first and second drilling elements is guided by
its connection to the other of the second and first drilling
elements. Such an arrangement may aid the correct lo-
cation of the opening in the skull relative to the opening
in the brain.
[0015] The first drill element may extend from a distal
end of the second drill element such that the first drill
element has to be drilled into the skull before the second
drill element can be drilled in to the skull. In such an ar-
rangement, the second drilling element can be guided
into position relative to an opening formed using the first
drilling element by its connection with the first drilling el-
ement. Drilling using both the first and second elements
may be achieved through rotation of a common shaft and
in a continuous process and in this sense comprises a
"single step" process. In this way, the opening into the
brain and the larger diameter opening in the skull can be
drilled without having to remove/detach one of the drill
elements from the skull/brain. Drilling multiple features
in a continuous manner may reduce leakage of cerebro-
spinal fluid (CSF) due to the accelerated nature of cre-
ating the features.
[0016] The first drill element and the second drill ele-
ment may be connected such that a length that the first
drill element extends from the distal end of the second
drill element can be varied. In this way, the system can
be adapted for the specified target.
[0017] The first drill element may be connected or con-
nectable to the second drill element such that drilling into
the brain with the first drill element is guided by its con-
nection with the second drill element. To achieve this,
the second drill element may have a passageway there-
through for receiving the first drill element, the first drill
element movable in the passageway from a retracted
position, in which the first drill element does not project
from a distal end of the second drill element, and an ex-
tended position, in which the first drill element does ex-
tend from a distal end of the second drill element. In such
an arrangement, the first drilling element can be guided

into position relative to an opening formed using the sec-
ond drilling element by its connection with the second
drilling element.Such an arrangement may allow the re-
lease of cerebrospinal fluid (CSF) from penetrating the
dura to be delayed until after the larger diameter opening
has been formed in the skull using the second drill ele-
ment.
[0018] The second drilling element for drilling into the
skull may comprises a profile that forms an opening in
the skull having a narrower diameter portion and a wider
diameter portion,
[0019] The first drilling element may be arranged to be
a close fit in the narrower diameter portion of the opening.
In one embodiment, the second drilling element compris-
es a pilot drill element that extends from a distal end of
the second drill element, the first drill element arranged
to be a close fit in a pilot hole formed using the pilot drill
element. In this way, drilling with the first drill element
can be guided by fitting the first drill element in the pilot
hole.
[0020] The second drill element may comprise a profile
to form an opening in the skull with one, two or more
stepped transitions between the narrower and wider di-
ameter portions. In this way, the opening can support a
correspondingly shaped part of an implantable instru-
ment, such as a port of a catheter or guide tube.
[0021] The second drilling element may comprise a
guide, which, during drilling with the second element, can
extend into and is a close fit in an opening formed by the
first drilling element.
[0022] The cranial drill system may comprise a mount
for connecting the first and/or second drill elements to a
coordinate positioning apparatus, such as a stereotactic
frame and/or robot.
[0023] The first drill element may have a length suffi-
cient to extend into the pia mater of the brain. The first
drill element may have a length of greater than 10mm.
In this way, the drill element may have sufficient length
to reach targets in the brain. The drill element may com-
prise a twist drill, which may comprise two flutes.
[0024] A point angle of a tip of the first drill element
may be less than 90°, less than 80°, less than 70° and
preferably about 60°. It is believed that a sharp tip will
aid penetration of the skull and dura reducing the chances
of deflection of the drill element from the skull and dura
surfaces and reducing deflections of the brain.
[0025] The drill element may be made of a bio-inert
material, such as stainless steel or titanium.
[0026] According to a second aspect of the invention
there is provided a kit including a cranial drill system ac-
cording to the first aspect of the invention and an implant-
able instrument for locating within an opening in a skull
formed using the cranial drill system, the second drill el-
ement arranged to form an opening having a profile cor-
responding to a profile of the implantable instrument.
[0027] According to a third aspect of the invention there
is provided neurosurgical apparatus comprising a coor-
dinate positioning apparatus for positioning surgical in-
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struments relative to the skull and a cranial drill system
according to the first aspect of the invention.
[0028] The coordinate positioning apparatus may be a
stereotactic frame or a robot.
[0029] According to a fourth aspect of the invention
there is provided a method of surgery comprising drilling
into a patient’s brain.
[0030] The method may comprise imaging the patient,
identifying targets from the image and drilling into the
brain based upon the identified targets.
[0031] The method may comprise drilling an opening
into the skull using a cranial drill element and, with the
cranial drill element remaining in the skull, drilling into
the brain using a further drill element, the further drill el-
ement connected with the cranial drill element to con-
strain positioning of the further drill element relative to
the cranial drill element.
[0032] The method may comprise using a cranial drill
element to drill a pilot hole and an opening with a greater
diameter than the pilot hole in the skull and then using a
further drill element to drill into the brain, the further drill
element inserted through the pilot hole. The method may
comprise, before drilling into the brain, puncturing the
dura with a spike through the pilot hole.
[0033] According to a fifth aspect of the invention there
is provided a cranial drilling system comprising a surgical
drill element for drilling into the skull, the surgical drill
element comprising a profile that forms an opening in the
skull having a narrower diameter portion and a wider di-
ameter portion, and an element for penetrating the dura,
the element arranged to be a close fit, such as an inter-
ference fit, in the narrower diameter portion of the open-
ing. The element may be a further drill element or a spike
having a substantially smooth outer surface, without
flutes of a drill. In one embodiment, the drilling system
comprises a spike for puncturing the dura and a further
drill element for drilling into the brain.
[0034] According to a sixth aspect of the invention
there is provided a cranial drill system comprising a guid-
ing element to be located in a hole formed through the
skull and a piercing element for piercing the dura, the
guiding element having a passageway or channel therein
for receiving the piercing element such that the piercing
element is movable relative to the guide element to pierce
the dura.
[0035] In this way, the guide element through its inter-
face with the skull provides a means for positioning the
piercing element relative to the hole formed in the skull
such that the dura can be pierced at a desired location
relative to the hole in the skull.
[0036] The guiding element may comprise a dill ele-
ment for drilling the hole through the skull. Accordingly,
the drill is first used to form the hole through the skull and
is then used as a guide for guiding the piercing element
used to pierce the dura.
[0037] Alternatively, the guide element may be a sep-
arate element to a drill element used to form the hole. In
such an embodiment, the drill element used to drill the

hole in the skull is removed from the hole and the separate
guide element inserted into the hole and located through
its engagement with the hole. To achieve the desired
location, the drill element may comprise a profile that
forms an opening in the skull having a narrower diameter
portion and a wider diameter portion and the guide ele-
ment may comprise a profile corresponding to the profile
of the drill element.
[0038] The piercing element may be movable in the
passageway or channel from a retracted position in which
the piercing element does not project from a distal end
of the guide element and an extended position in which
the piercing element does extend from a distal end of the
guide element. The piercing element may be held within
the guide element during location of the guide element
in the skull or may be insertable into the passageway or
channel after the guide element has been located in the
skull. For example, the passageway or channel may ex-
tend through the guide element such that the piercing
element can be inserted into a proximal end portion of
the guide element and moved through the passageway
or channel to project from the distal end of the guide
element.
[0039] The piercing element may be a spike having a
substantially smooth outer surface. Alternatively, the
piercing element may be a drill element.

Description of the Drawings

[0040]

Figure 1 shows a cranial drill system according to a
first embodiment of the invention;

Figures 2A to 2D shows schematically a method of
neurosurgery using the cranial drill system shown in
Figure 1;

Figure 3 shows a cranial drill system according to a
second embodiment of the invention;

Figures 4A to 4D shows schematically a method of
neurosurgery using the cranial drill system shown in
Figure 3;

Figure 5 shows a cranial drill system according to a
third embodiment of the invention;

Figures 6A to 6D shows schematically a method of
neurosurgery using the cranial drill system shown in
Figure 5;

Figure 7 shows a cranial drill system according to a
fourth embodiment of the invention;

Figures 8A to 8D shows schematically a method of
neurosurgery using the cranial drill system shown in
Figure 7;
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Figure 9 is a schematic view of a cranial drill system
according to the invention attached to a stereotactic
frame;

Figure 10 is a cross-sectional view of an instrument
implanted into the brain;

Figure 11 shows a cranial drill system according to
a further embodiment of the invention;

Figures 12A to 12D shows schematically a method
of neurosurgery using the cranial drill system shown
in Figure 11;

Figure 13 shows a cranial drill system according to
yet another embodiment of the invention; and

Figures 14A to 14D shows schematically a method
of neurosurgery using the cranial drill system shown
in Figure 13;

Description of Embodiments

[0041] Referring to Figure 1, a cranial drill system 100
is shown comprising a first drill element 102 for drilling
into the brain and a second drilling element 104 for drilling
into the skull.
[0042] The second drill element 104 has a stepped pro-
file with a first, distal portion 106 having a narrower di-
ameter than a second, proximal portion 108. The second
portion 108 also has a diameter greater than a diameter
of the first drill element 102. The stepped profile of the
second drill element 104 matches that of an implantable
instrument to be implanted, such as a port and a catheter
to be inserted in the brain.
[0043] The drill elements 102 and 104 are connected
aligned along a common axis to a common shaft 110,
which has a mount, in this embodiment a screw thread
111, for attaching the drill system 100 to a surgical drill
(501 in Figure 9). Typically, this is achieved by attaching
the drill system 100 to a rod 505 that is carried by a ste-
reoguide frame 502 through which drive from the surgical
drill 501 can be transmitted. However, the drill system
100 may also be attached to a robot end effector, which,
as well as positioning the drill system, may provide rota-
tion for drilling.
[0044] In this embodiment, the first drill element 102
extends into a passageway (not shown) through the sec-
ond drill element 104 and shaft 110 and is fixed in place
by a grub screw 112. However, it will be understood that
other fixing devices could be used to secure the first drill
element 102 in place. Releasing the first drill element 102
from the grub screw 112 allows the length that the first
drill element 102 extends from a distal end of the second
drill element 104 to be varied as appropriate for the in-
tended target in the brain.
[0045] An interface 114 between the second drill ele-
ment 104 and the shaft 110 provides an abutment that,

in use, can be engaged with the surface of the skull to
limit the depth to which the drilling system is inserted into
the brain.
[0046] The first drill element 102 is a twist drill of stain-
less steel having a point angle at a tip 116 of about 60°.
In this embodiment, a single flute 118 is shown. However,
it will be understood that the twist drill may comprise mul-
tiple flutes, such as two flutes.
[0047] The second drill element 104 also comprises
one or more flutes 118 for cutting into the skull.
[0048] In use, first a target that is to be treated is iden-
tified in the brain. This may be achieved by imaging the
brain, such as with a CT scan, and identifying from the
images 503 a location in the brain to be treated. Based
on a measured distance to the target site from a location
identified on the skull through which the drill system is to
be inserted, a length of the first drill element 102 is set.
Referring now to Figures 2A to 2D, the drill system 100
allows drilling of the opening through the skull and into
the brain in a continuous (one-step) process. Firstly an
opening 150 is drilled into the skull 151 using the first drill
element 102 positioned as desired using the stereotactic
frame 502 or robot. As the drill system is gradually in-
serted into the head of the patient, the first drill element
102 contacts the dura 152. At first the dura may be slightly
deflected as shown in Figure 2B by the first drill element
102 but the sharp 60° tip 116 soon penetrates the dura.
As insertion of the drill system continues with the first drill
element 102 entering the brain 155, the second drill el-
ement 104 is guided into contact with the skull by virtue
of its connection to the first drill element 102 to begin
drilling an opening having a larger diameter than that
drilled in the skull by the first drill element 102. This is
shown in Figure 2C. Drilling is continued until the abut-
ment 114 engages with the surface of the skull. At this
point the first drill element 102 should have reached the
intended location in the brain 155 based on its set length
and the measurements from the images.
[0049] The drilling system 100 is removed and a cath-
eter 600 (shown in Figure 10) or other implantable instru-
ment can be inserted onto the opening 154 in the brain
155 for delivering the treatment, such as a drug or elec-
tronic stimulus. The instrument may comprise a port 601
or plug at its proximal end having a profile corresponding
to the opening 153 formed using the second drill element
104. This port or plug is inserted into the opening 153 on
insertion of the instrument into the brain.
[0050] Referring now to Figure 3, a cranial drilling sys-
tem 200 according to another embodiment of the inven-
tion comprises a first drill element 202 for drilling into the
brain and a second drilling element 204 for drilling into
the skull. The two drilling elements are similar to the drill-
ing elements described with reference to Figure 1 and
like reference numerals but in the series 200 have been
used to refer to corresponding parts.
[0051] In this embodiment, the first drilling element 202
can be inserted from the rear of the body 210 through a
passageway 220 and pushed though the passageway
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so as the tip 216 projects from the distal end of drilling
element 204. A stop 222 is provided on a shaft of the first
drilling element 202 to contact a proximal end of the body
210, limiting the length of the first drilling element 202
that can project from the distal end of the second drilling
element 204. A position of the stop 222 on the first drilling
element 202 can be adjusted by loosening grub screw
212 and sliding the stop along the first drilling element
202. Separate mounts 211a and 211b are provided on
each of the body 210 and the first drilling element 202
for connecting each to a drill.
[0052] Now referring to Figures 4A to 4D, in use, a
target is identified from images 503 and the stop 222
moved to a position on the first drilling element 202 such
that, when fully inserted into the body 210, the first drilling
element projects a desired distance into the brain 155.
An opening 153 is then drilled into the skull 151 using
the second drilling element (Figures 4A and 4B). The first
drilling element 102 is connected to the drill and inserted
into the passageway 220 so as to project from the second
drilling element 204, which remains attached to the skull
151. The first drilling element 202 is used to puncture the
dura 152 and drill into the brain 155 (Figures 14C and
4D), its position guided by the passageway 220 through
the second drilling element 204. Drilling continues until
stop 222 engages to proximal end of the body 210.
[0053] Once the opening 154 into the brain 155 has
been formed an instrument, such as catheter 600, is im-
planted into the opening 154.
[0054] In the embodiment shown in Figure 5, the drill-
ing system 300 comprises a first drill element 302 for
drilling into the brain and a second drilling element 304
for drilling into the skull. The two drilling elements 302,
304 are similar to the drilling elements described with
reference to Figure 1 and 3 and like reference numerals
but in the series 300 have been used to refer to corre-
sponding parts. However, unlike the previous embodi-
ments, the drilling system comprises two instruments that
are to be used without a physical connection/engage-
ment.
[0055] The first drilling element 302 comprises a distal
end having one or more flutes 318 for drilling an opening
into the brain 155 and, at a proximal end, scale 322 for
measuring the depth that the drill 302 has been inserted
into the brain.
[0056] The second drilling element 304 comprises at
its distal end a pilot drill 324 having a diameter substan-
tially the same as the first drilling element 302.
[0057] In use, the second drilling element is first used
to drill an opening 153 into the skull 151. This opening
153 includes a pilot hole 153a for guiding later insertion
of the first drilling element 302. Once opening 153 has
been drilled, the second drilling element is removed and
the first drilling element 302 inserted into the opening
153. Contact of the first drilling element 302 with side
walls of opening 153a guides the first drilling element 302
to the desired location for penetrating the dura 152 and
entering the brain 155. The surgeon can identify whether

the target has been reached from the measurement scale
322 on the first drilling element 302.
[0058] A further embodiment shown in Figure 7 shows
a cranial drilling system 400 comprising a first drill ele-
ment 402 for drilling into the brain and a second drilling
element 404 for drilling into the skull. The two drilling
elements 402, 404 are similar to the drilling elements
described with reference to Figures 1, 3 and 5 and like
reference numerals but in the series 400 have been used
to refer to corresponding parts. Like the embodiment
shown in Figure 5, the drilling system comprises two in-
struments that are to be used without a physical connec-
tion/engagement.
[0059] The first drilling element 402 comprises a distal
end having one or more flutes 418 for drilling an opening
into the brain 155 and, at a proximal end, scale 422 for
measuring the depth that the drill 402 has been inserted
into the brain.
[0060] The second drilling element 404 comprises at
its distal end a guide 426 having a diameter substantially
the same as the first drilling element 402.
[0061] In use, the first drilling element 402 is first used
to drill an opening into the skull 151, to puncture the dura
152 and drill an opening 154 into the brain. The surgeon
can identify whether the target has been reached from
the measurement scale 422 on the first drilling element
402. The first drilling element 402 is then removed and
guide 426 of the second drilling element 404 is inserted
into the opening in the skull to locate the second drilling
element 404 relative to the opening 154. The second
drilling element 404 is then used to drill profiled opening
153, insertion of the drilling element 404 guided by con-
tact of the guide 426 with the side walls of the opening
formed previously with the first guide element 402.
[0062] Figure 9 shows a typical set-up a neurological
apparatus comprising a stereotactic frame 502 used to
position a cranial drilling system 500 on a patient’s skull
504. A drill 501 is shown connected to the drilling system
500. The drilling system 500 may be any one of the sys-
tems described above with reference to Figures 1 to 8.
[0063] Figure 10 shows an implantable instrument, in
this instance a catheter 600 inserted through a guide tube
602 into the opening formed using the cranial drill system.
The catheter 600 can then be used to deliver a drug to
a target area 604. The stepped profile formed in the skull
by the second drilling element receives the port 601,
which has a corresponding profile.
[0064] A further embodiment of the invention is shown
in Figures 11 and 12A to 12D. This embodiment is similar
to the embodiment shown in Figure 3 and like reference
numerals but in the series 1000 have been used for cor-
responding features. This embodiment differs from the
embodiment shown in Figure 3 in that the first drilling
element 202 has been replaced with a spike 1202 for
penetrating the dura 1152. The spike 1202 comprises a
smooth shaft 1218 without flutes of a drill element and a
point 1216. In use, a hole is drilled into the skull using
drill element 1204 and then the passageway 1220 is used
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as a guide to guide the spike 1202 to the desired location
above the dura 1152. The spike 1202 is then inserted
further to pierce the dura, as shown in Figure 12D. The
spike 1202 may be removed before it enters the brain
1155, penetration of the brain achieved using other in-
struments.
[0065] Figure 13 shows an arrangement similar to Fig-
ure 5 but with the first drilling element 302 replaced with
a spike 1302 for penetrating the dura. The spike 1302 is
arranged to be a close fit in the pilot hole drilled using
the pilot drill 1324 Such an arrangement may not have
some of the benefits derived from drilling into the brain
but may benefit from puncturing of the dura with the spike
guided by a pilot hole formed in the skull.
[0066] Furthermore, in either of the embodiments
shown in Figures 11 and 13, a spike for puncturing the
dura may be provided in addition to the first drilling ele-
ment. With such a system, the spike may be a close fit
in the pilot hole and inserted into the pilot hole to puncture
the dura. The spike is then removed and the first drill
element inserted into the pilot hole to drill into the brain.
[0067] As a modification to the embodiment shown in
Figure 11, a separate guide element for guiding the spike
may be provided. In such an embodiment, a drill element
is provided for drilling a particular profile in the skull. The
separate guide element comprises a portion having a
profile corresponding to the profile of the hole formed
using the drill element so that it can be located accurately
in the hole through engagement with the hole. The spike
is then inserted through the guide element to penetrate
the dura.
[0068] It will be understood that various modifications
and alterations can be made to the described embodi-
ments without departing from the invention as defined
herein.

Claims

1. A cranial drilling system comprising a first drilling el-
ement and a second drilling element, the second
drilling element for drilling into the skull, wherein the
second drilling element comprises a guide which dur-
ing drilling with the second element can extend into
and is a close fit in an opening formed by the first
drilling element.

2. A cranial drilling system as claimed in claim 1, the
second drilling element comprising a profile that
forms an opening in the skull having wider and nar-
rower portions.

3. A cranial drilling system as claimed in claim 2, where-
in the second drilling element comprises a profile to
form an opening in the skull comprising one, two or
more stepped transitions between wider and narrow-
er portions.

4. A cranial drilling system as claimed in claim 1, com-
prising a separate guide element for guiding an ele-
ment for penetrating the dura, the separate guide
element locatable in the opening through engage-
ment with said opening.

5. A cranial drilling system as claimed in claim 4, where-
in the element for penetrating the dura is a spike.

6. A cranial drilling system comprising a drill element
for drilling a pilot hole in the skull, and an element
for penetrating the dura, the element for penetrating
the dura arranged to be a close fit in the pilot hole.

7. A cranial drilling system as claimed in claim 6, where-
in the element for penetrating the dura is a spike.

11 12 



EP 3 332 718 A2

8



EP 3 332 718 A2

9



EP 3 332 718 A2

10



EP 3 332 718 A2

11



EP 3 332 718 A2

12



EP 3 332 718 A2

13



EP 3 332 718 A2

14



EP 3 332 718 A2

15



EP 3 332 718 A2

16



EP 3 332 718 A2

17



EP 3 332 718 A2

18



EP 3 332 718 A2

19



EP 3 332 718 A2

20



EP 3 332 718 A2

21



EP 3 332 718 A2

22

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1509153 A [0005]
• US 6609020 B [0005]
• US 6328748 B [0005]

• GB 2357700 A [0006]
• WO 2011110874 A [0006] [0008]
• WO 2009047494 A [0007]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

