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Description

FIELD OF INVENTION

[0001] The present invention relates generally to a sur-
gical instrument for use in a surgical or laparoscopic/ar-
throscopic method of treating hip osteoarthritis in a hu-
man patient.

BACKGROUND

[0002] Hip joint Osteoarthritis is a syndrome in which
low-grade inflammation results in pain in the hip joints,
caused by abnormal wearing of the Cartilage that acts
as a cushion inside of the hip joint. This abnormal wearing
of the cartilage also results in a decrease of the joints
lubricating fluid called Synovial fluid. Hip joint Osteoar-
thritis is estimated to affect 80% of all people above 65
years of age, in more or less serious forms.
[0003] The present treatment for hip osteoarthritis
comprises NSAID drugs, local injections of Hyaluronic
acid or Glucocorticoid to help lubricating the hip joint, and
replacing parts of the hip joint with a prosthesis through
hip joint surgery.
[0004] The replacing of parts of the hip joint is one of
the most common surgeries to date performed on hun-
dreds of thousands of patients in the world annually. The
most common method comprises placing a metal pros-
thesis in Femur and a plastic bowl in Acetabulum. This
operation is done through a lateral incision in the hip and
upper thigh and through, Fascia Lata and the lateral mus-
cles of the thigh. To get access to the joint, the supporting
Fibrous Capsule attached to Femur and Ilium needs to
be penetrated, making it difficult to get a fully functional
joint after the surgery. Femur is then cut at the neck with
a bone saw and the prosthesis is placed in femur either
with bone cement or without bone cement. Acetabulum
is slightly enlarged using an Acetabular reamer, and the
plastic bowl is positioned using screws or bone cement.
[0005] The surgery typically requires one week of hos-
pitalization due to the increased risk of infection. The re-
covery process is on average about 6 weeks, but even
after this period the patient should not perform any phys-
ical activates that places large strain on the joint.
[0006] It would therefore be desirable to have a surgi-
cal instrument that would make it possible to spare the
Fibrous Capsule and reduce the removal of healthy Fe-
mur bone. It would further be preferable to have a method
of operating that could shorten the time for recovery of
the patient, and reducing the amount of affected large
blood vessels, thus reducing the risk of blood clots.
[0007] US 2005/0240193 (to Layne et al.) discloses a
device for creating a void in interior body regions using
cutting tips,
[0008] US 2002/0183758 (to Middleton et al.) disclos-
es a percutaneous surgical device and method for cre-
ating a cavity within tissue during a minimally invasive
procedure.

SUMMARY

[0009] A pelvic drill for creating a through-going hole
in the pelvic bone of a human patient according to the
present invention is defined in claim 1. The pelvic drill
comprises an internal portion adapted to be placed inside
the body of a patient, when in use, and an external portion
adapted to be kept outside of the body of the patient when
in use. The pelvic drill further comprises: a driving mem-
ber, a bone contacting organ in connection with the driv-
ing member being a part of the internal portion and being
adapted for bone and/or cartilage drilling in the pelvic
bone, an operating device adapted to operate said driving
member, wherein said bone contacting organ is adapted
to create the hole in the acetabulum area, starting from
the abdominal side of the pelvic bone of the human pa-
tient. By the creation of a hole in the pelvic bone, the hip
joint can be accessed from the abdominal side of the
pelvic bone, without injuring the hip joint capsule.
[0010] In one embodiment, the pelvic drill is adapted
to be operated by the operating device from the abdom-
inal side of the pelvic bone of the human patient. The
operating device could be a part of the external portion
or a part of the internal portion.
[0011] According to one embodiment the driving mem-
ber is adapted to be operated on the abdominal side of
the pelvic bone.
[0012] According to one embodiment, the pelvic drill
could comprise at least one bend such that the internal
portion of the pelvic drill can be introduced through the
skin of the patient and moved down the pelvic bone to a
position on the opposite side of the acetabulum for cre-
ating a hole in the pelvic bone from the abdominal side
thereof and further into the hip joint.
[0013] The bend in any of the embodiment could have
an angle in the interval 10 - 20 degrees or 20 - 30 degrees
or 30 - 40 degrees or 40 - 50 degrees or 50 - 60 degrees.
[0014] According to one embodiment, the external por-
tion of the pelvic drill could further comprise a handle,
and the length of the pelvic drill is adapted to reach from
the handle and to the area of the pelvic bone opposite to
the acetabulum for creating a hole in the pelvic bone.
[0015] According to another embodiment of the pelvic
drill, the distance between the end of the handle and the
bend is in the interval 10 - 20 cm or in the interval 20 -
30 cm or in the interval 30 - 40 cm or in the interval 40 -
50 cm.
[0016] According to yet another embodiment, the dis-
tance between the bend and the bone contacting organ
is in the interval 2 - 4 cm or in the interval 4 - 6 cm or in
the interval 6 - 8 cm or in the interval 10 - 12 cm or in the
interval 12 - 14 cm.
[0017] According to yet another embodiment, the in-
ternal portion comprises a plurality of connectable parts
adapted to be connected after insertion into the patient
for forming the internal portion of the medical device.
[0018] According to one embodiment, the internal por-
tion comprises a first part comprising the bone contacting

1 2 



EP 2 451 365 B1

3

5

10

15

20

25

30

35

40

45

50

55

organ, and a second part comprising the driving member,
and wherein the first and second parts are adapted to be
connected after insertion into the body of the patient for
at least partially forming the internal portion of the pelvic
drill.
[0019] A further object is to provide a surgical instru-
ment for operating hip osteoarthritis. The surgical instru-
ment is adapted to create a hole in the pelvic bone of a
human patient placed in the acetabulum area from the
abdominal side of the pelvic bone. Said hole enables the
surgeon to reach the hip joint from the abdominal, in-
guinal or pelvic areas.
[0020] According to one embodiment the surgical in-
strument comprises a driving member, a bone contacting
organ in connection with said driving member and oper-
ating device adapted to operate said driving member.
According to this embodiment the bone contacting organ
is adapted to create said hole in the acetabulum area
starting from the abdominal side of the pelvic bone of the
human patient through repetitive or continuous move-
ment.
[0021] According to one embodiment, an opposite-
acetabulum instrument, i.e. an instrument adapted to op-
erate on the pelvic bone on the opposite side from acetab-
ulum is provided.
[0022] According to the second embodiment, the in-
strument comprises, a driving member, a bone contact-
ing organ in connection with said driving member and an
operating device adapted to operate said driving mem-
ber. The bone contacting organ is adapted to create a
hole in bone and to create the hole in the acetabulum
area of the human patient through repetitive or continu-
ous movement. The instrument is furthermore adapted
to be operated starting from the abdominal side of the
pelvic bone of the human patient.
[0023] According to one embodiment the surgical in-
strument is adapted to be operated by said operating
device from the abdominal side of the pelvic bone of the
human patient, or operated by said operating device from
the hip side of the pelvic bone of the human patient.
[0024] According to another embodiment the surgical
instrument is adapted to be operated with the bone con-
tacting organ starting to create said hole from the abdom-
inal side of the pelvic bone of the human patient, which
could be performed by operating said operating device
from the outside of the human body. The operating device
could also be operated from the outside of the human
body from the same side of said human body as the
acetabulum of the pelvic bone or from the outside of the
human body from the opposite side of said human body
as the acetabulum of the pelvic bone.
[0025] According to yet another embodiment the driv-
ing member is adapted to follow a hole in the pelvic bone
from the opposite side of the acetabulum, to the abdom-
inal side of the pelvic bone, further penetrating the fem-
oral bone, lateral out from the femoral bone and further
out from the human body, all on the same side of the
human body. The driving member is further adapted to

be operated by said operating device from outside of said
human body, in the position lateral of the femoral bone.
[0026] According to yet another embodiment the driv-
ing member is adapted to go from a starting point in the
pelvic bone on the opposite side of the acetabulum, fur-
ther back contra-lateral and proximal on the abdominal
side of the pelvic bone, further penetrating the pelvic bone
or the abdominal wall on the opposite side of the human
body, lateral out on the opposite side of the human body,
compared to the starting point. The driving member is
adapted to be operated by said operating device from
outside of said human body, in the position contra-lateral
and proximal of the starting point in the human body.
[0027] At least a part of the driving member could be
adapted to be operated from the abdominal side of the
pelvic bone.
[0028] The surgical instrument according to any of the
embodiments could be adapted to be curved in such a
way that it is adapted to be introduced through the skin
and further down the pelvic bone on the opposite side of
the acetabulum for creating the hole in the pelvic bone
from the abdominal side thereof and further into the hip
joint.
[0029] According to one embodiment the surgical in-
strument could be adapted to be a special laparoscop-
ic/arthroscopic instrument introduced into the abdomen
and further down to the pelvic bone on the opposite side
of the acetabulum and adapted to create the hole. The
instrument could further comprises a handle, placed out-
side the abdominal wall when in use. The length of the
instrument could be adapted to reach from the handle
and into the hip joint via the, by said instrument, surgically
created hole in the pelvic bone. The longitudinal exten-
sion of the instrument could comprise at least one bend,
for the instrument to reach, when used as a special lapar-
oscopic/arthroscopic instrument, to create the hole into
the hip joint, thus said instrument being adapted to reach
from the handle end into the abdomen and further down
to the pelvic bone on the opposite side of the acetabulum,
and after creating said hole, further into the hip joint
through the hole reaching the hip joint end of said instru-
ment.
[0030] According to yet another embodiment the sur-
gical instrument could be adapted to be a special pelvic
instrument introduced into the pelvic region and further
to the pelvic bone on the opposite side of the acetabulum
and adapted to create the hole in the pelvic bone. The
instrument could further comprising a handle, placed out-
side the skin above the pelvic region when in use, wherein
the length of the instrument could be adapted to reach
from the handle and into the hip joint and wherein the
longitudinal extension of said instrument is comprising
at least one bend, for the instrument to reach, when used
as special pelvic instrument to create said hole into the
hip joint, from the handle into the pelvic region and further
down to the pelvic bone on the opposite side of the
acetabulum and after creating said hole, further into the
hip joint through the hole reaching the hip joint end of
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said instrument.
[0031] According to yet another embodiment the sur-
gical instrument could be adapted to be a special retro-
peritoneal instrument introduced into the body just above
the inguinal region following the pelvic bone down to the
opposite side of the acetabulum and adapted to create
said hole in the pelvic bone. The instrument could further
comprise a handle, placed outside the skin above the
pelvic region when in use. The length of the instrument
could be adapted to reach from the handle and into the
hip joint and the longitudinal extension of the instrument
could comprise at least one bend, for the instrument to
reach, when used as special retroperitoneal instrument
to create the hole into the hip joint, from the handle end
following the pelvic bone and further down to the pelvic
bone on the opposite side of the acetabulum and intro-
duced into the hip joint through the hole reaching the hip
joint end of said instrument.
[0032] According to one embodiment of the surgical
instrument, the distance between the end of said handle
or operating device and said bend is at least 10 cm. Ac-
cording to yet another embodiment of the surgical instru-
ment, the distance between the end of said handle and
said bend is at least 20 cm. According to one embodiment
of the surgical instrument, the distance between the end
of said handle and said bend is at least 30 cm. According
to one embodiment of the surgical instrument, the dis-
tance between the end of said handle and said bend is
at least 40 cm. According to one embodiment of the sur-
gical instrument, the distance between the end of said
handle and said bend is at least 50 cm.
[0033] The surgical instrument according to any one
of the embodiments herein, could be adapted to have a
bend with an angle of at least 10 degrees, or a bend is
bent with an angle of at least 20 degrees or a bend with
an angle of at least 30 degrees, or a bend with an angle
of at least 40 degrees, or a bend with an angle of at least
50 degrees, or a bend with an angle of at least 60 de-
grees.
[0034] The surgical instrument according to any one
of the embodiments herein, could be adapted to have a
distance between said bend and the hip joint end or grip-
ping end of said instrument being at least 2 cm, or being
at least 4 cm, or being at least 6 cm, or being at least 8
cm, or being at least 10 cm, or being at least 12 cm, or
being at least 14 cm.

COMPRISING AN ANGLE

[0035] The instrument according to the first or second
embodiment can further be adapted to be bent by means
of a fixed angle, an adjustable angle, a parallel displaced
part or section, at least one gear wheel or at least one
universal joint.
[0036] In the embodiment where the surgical instru-
ment is further adapted to be bent by means of an ad-
justable angle it is conceivable that said adjustable angle
comprises an angle adjusting member adapted to adjust

the angle of said bone contacting organ in relation to the
pelvic bone of the human patient.

THE DRIVING MEMBER

[0037] The driving member in any of the embodiment
above could be adapted to comprise at least one of: at
least one worm gear, at least one chain, at least one
driving belt, at least one universal joint, and at least one
gear wheel.

THE OPERATING DEVICE

[0038] The operating device according to any of the
embodiments above could be adapted to be electrically
operated, in which case the operating device could com-
prise at least one electrical motor, or hydraulically oper-
ated, in which case the operating device could comprise
at least one hydraulic motor. It is also conceivable that
said operating device is battery powered, in which case
a battery could be integrated in the instrument.

ADDITIONAL PARTS

[0039] Furthermore the instrument according to any of
the embodiments above could comprise at least one of:
a handle portion, a device for measurement of the depth
of said hole, at least one camera, at least one light source
or a stabilizing drill.
[0040] The construction of the instrument according to
any of the embodiments above could be such that the
instrument is adapted to make a bone plug, in which case
the instrument could further comprise a gripping device
for gripping said bone plug.
[0041] According to another embodiment the instru-
ment according to any of the embodiments above is
adapted to make small pieces of bone when creating said
hole, in which case the instrument would further comprise
a device for transport of said small pieces of bone.
[0042] According to yet another embodiment the in-
strument according to any of the embodiments above is
further adapted to drill in cartilage. It is also conceivable
that said bone contacting organ can be replaced by a
reaming organ adapted to ream the acetabulum or the
caput femur, in which case the reaming organ could be
expandable and adapted for insertion through a hole
smaller than the area possible to ream using said ex-
pandable reamer.

THE SURGICAL AND LAPAROSCOPIC/ARTHRO-
SCOPIC METHOD

[0043] The instrument according to any of the embod-
iments may be used in a surgical and a laparoscopic/ar-
throscopic method for treating a hip joint of a human pa-
tient. The hip joint comprises a caput femur located on
the very top of the femur bone and an acetabulum, which
is a part of the pelvic bone, the caput femur is in connec-
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tion with the acetabulum.
[0044] The idea is to perform an operation in the hip
joint through a hole in the pelvic bone, however some of
the aspects can be performed using conventional surgery
entering the hip joint through the hip joint capsule, or by
entering through the femur bone.
[0045] The surgical method comprises the steps of cut-
ting the skin of the human patient, dissecting an area of
the pelvic bone on the opposite side from acetabulum,
creating a hole in the dissected area which passes
through the pelvic bone and into the hip joint using the
instrument according to any of the embodiments above,
and providing at least one hip joint surface into the hip
joint, through the hole in the pelvic bone. The hip joint
surface could comprise the medical device according to
any of the embodiments above.
[0046] According to one example, the step of cutting
the skin of the human patient could be performed in the
abdominal wall, the inguinal area, the pelvic region or the
abdominal region of the patient.
[0047] The laparoscopic/arthroscopic method com-
prises the steps of inserting a needle or a tube like in-
strument into the abdominal region, pelvic region or in-
guinal region of the patient’s body, using the needle or
tube like instrument to fill the patient’s body with gas,
placing at least two laparoscopic/arthroscopic trocars in
the patient’s body, and inserting a camera through one
of the laparoscopic/arthroscopic trocars into the patient’s
body. At least one dissecting tool is inserted through one
of said at least two laparoscopic/arthroscopic trocars af-
ter which an area of the pelvic bone on the opposite side
from the acetabulum is dissected. Furthermore the meth-
od comprises the steps of creating a hole in said dissect-
ed area that passes through the pelvic bone and into the
hip joint of the human patient using the instrument ac-
cording to any of the embodiments above, and providing
at least one hip joint surface to the hip joint, through the
hole in the pelvic bone. The hip joint surface could com-
prise the medical device according to any of the embod-
iments above.
[0048] According to one example, the step of inserting
a needle or tube like instrument is performed in the ab-
dominal wall, the inguinal area, the pelvic region or the
abdominal region of the patient.
[0049] The step of dissecting an area of the pelvic bone
performed in both the surgical and the laparoscopic/ar-
throscopic method could be performed in the abdominal
cavity, an area between peritoneum and the pelvic bone,
an area of the pelvic bone and surrounding tissue, the
pelvic area or an area of the pelvic bone that comprises
the inguinal area. Dissecting a combination of the above
mentioned areas is also conceivable.

FURTHER STEPS OF THE OPERATION

[0050] The surgical or laparoscopic/arthroscopic
method could further comprise the step of reaming the
caput femur and/or the acetabulum, e.g. by means of an

expandable reamer.
[0051] According to one example the artificial hip joint
surface could be fixated to the pelvic bone or to the caput
femur after the step of providing the hip joint surface. The
fixation could be done by means of mechanical fixating
members, such as screws or plates, adhesive, bone ce-
ment, or a combination thereof. When the artificial hip
joint surface has been placed in the hip joint, the surgical
or laparoscopic/arthroscopic method could further com-
prise the step of closing the hole in the pelvic bone using
a bone plug, a prosthetic part, bone cement, or a com-
bination thereof.
[0052] According to another example the artificial hip
joint surface is provided by means of a mould placed in
the hip joint through a hole in the pelvic bone, the hip
joint capsule or the femur bone. Said artificial hip joint
surface could comprise an artificial acetabulum surface
and/or an artificial caput femur surface. After the mould
has been inserted into the hip joint a fluid is injected which
serves as an artificial caput femur surface after harden-
ing. It is conceivable that said mould is resorbable by the
human body or made of a material adapted to melt.
[0053] According to one example the artificial hip joint
surface is provided by injecting a fluid into a sealed area
of the hip joint. Said artificial hip joint surface could com-
prise an artificial acetabulum surface and/or an artificial
caput femur surface. The sealed area is sealed by means
of at least one sealing member placed in the hip joint
through a hole in the pelvic bone, the hip joint capsule or
the femur bone. It is conceivable that said at least one
sealing member is resorbable by the human body or
made of a material adapted to melt.
[0054] After the steps of the surgical method have been
performed, the instruments are withdrawn and the skin
is closed using sutures or staples.

ACETABULUM SURFACES

[0055] According to one example the surgical or lapar-
oscopic/arthroscopic method comprises the step of pro-
viding an artificial acetabulum surface connecting with
the pelvic bone, and carrying the load placed on the caput
femur from the weight of said patient by the connection
with the pelvic bone. It is conceivable that the diameter
of the hole is larger than the largest diameter of the arti-
ficial acetabulum surface thus allowing the artificial
acetabulum surface to pass through the hole in its en-
tirety, however it is also conceivable that said hole is
smaller than the largest diameter of the artificial acetab-
ulum surface thus hindering the artificial acetabulum sur-
face from passing through the hole, which makes it pos-
sible for the edges of said hole to carry the load placed
on the acetabulum from the weight of the patient. Accord-
ing to one example the artificial acetabulum surface could
comprise at least one supporting member which in turn
could comprise at least one screw, adhesive, at least one
plate, bone cement, a section of the artificial acetabulum
surface or a combination of the mentioned alternatives.
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It is also conceivable that the supporting member com-
prises a first and second part. The second part is dis-
placeable in relation to the first part and adapted to carry
a load by the connection with the pelvic bone, and carries
the load when displaced.
[0056] According to one example the artificial acetab-
ulum surface comprises at least two acetabulum surface
parts. The at least two artificial acetabulum surface parts
are adapted to be connected to each other after insertion
in a hip joint of a human patient to form an artificial acetab-
ulum surface. The two artificial caput femur surface parts
could be adapted to be mechanically connected using at
least one of, screws, form fitting, welding, and/or adhe-
sive. The artificial acetabulum being severable enables
the insertion of the artificial acetabulum surface through
a hole smaller than the artificial acetabulum surface,
which makes it possible for the edges of said hole to carry
the load placed on the acetabulum from the weight of the
patient. The surgical or laparoscopic/arthroscopic meth-
od could comprise the steps of inserting said parts
through said hole into the hip joint of a human patient,
mounting said parts together or moving said parts in re-
lation to each other after insertion in the hip joint and
thereby forming an artificial acetabulum surface.
[0057] According to another example the artificial
acetabulum surface could be adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum. Since the
largest diameter of the artificial acetabulum surface is
adapted to vary between being both smaller and larger
than the hole in the pelvic bone, the hole could having a
diameter smaller than the largest diameter of the artificial
acetabulum surface.
[0058] The surgical or laparoscopic/arthroscopic
method could comprise the step of inserting the artificial
acetabulum surface adapted to have a varying largest
diameter through the hole in the pelvic bone. In this ex-
ample it is conceivable that the artificial acetabulum sur-
face is adapted to be flexible in its construction, thus en-
abling the insertion of said artificial acetabulum surface
through a hole in the pelvic bone that is smaller than said
largest diameter of the artificial acetabulum surface. The
flexible part of the artificial acetabulum surface could fur-
ther be adapted to expand after insertion through the hole
making the largest diameter of the artificial acetabulum
surface larger than the diameter of the hole in the pelvic
bone, thus hindering the artificial acetabulum surface
from passing through the hole.
[0059] According to one example the surgical or lapar-
oscopic/arthroscopic method comprises using an artifi-
cial acetabulum surface having at least one first size re-
lated to an insertion through a hole, a first hole being
smaller than said first size artificial acetabulum surface
do not allow passage of the artificial acetabulum surface
through said hole. The artificial acetabulum surface is
adapted to vary said first size, for allowing insertion
through said first hole in the pelvic bone from the opposite
side from acetabulum of the human patient, said artificial

acetabulum surface is adapted to change said first size
to at least one second size, being smaller than said first
hole for allowing said insertion through said first hole of
said artificial acetabulum surface, including the method
step of: Varying the size of the artificial acetabulum sur-
face between being both smaller and larger than said
first hole in the pelvic bone.
[0060] According to yet another example the artificial
acetabulum surface is created using a mould or a sealed
area possible to use as mould. The method could further
comprise the step of injecting a fluid into said mould or
sealed area, the fluid serves as an artificial acetabulum
surface when it hardens.
[0061] The mould or sealing members could be made
of a resorbable material and be placed in the hip joint
through at least one of the hip joint capsule, the pelvic
bone, or the femur bone. The mould or sealing members
could be placed in the hip joint using manual manipulation
or an instrument adapted therefor.
[0062] The surgical or laparoscopic/arthroscopic
method could comprise the step of reaming the acetab-
ulum or the caput femur, in which case the reamer could
be expandable for reaming an area larger than the hole
through which the reamer is inserted.
[0063] The step of creating a hole in the pelvic bone
could be performed using an instrument comprising a
driving member, a bone contacting organ in connection
with said driving member, an operating device adapted
to operate said driving member. The bone contacting or-
gan is adapted to create a hole in the acetabulum area
starting from the abdominal side of the pelvic bone of the
human patient through repetitive or continuous move-
ment. The surgical instrument could further comprise a
bend comprising at least one of the following: a fixed
angle, an adjustable angle, or a parallel displaced part
or section. The bone contacting organ of the surgical in-
strument could further be adapted to be replaceable to
a bone contacting organ adapted to ream at least one of
the acetabulum and the caput femur.

CAPUT FEMUR SURFACE

[0064] The surgical or laparoscopic/arthroscopic
method could further comprise the step of placing an ar-
tificial caput femur surface onto caput femur on the op-
posite side of collum femur and, when mounted in the
joint, in the acetabulum cup or an artificial replacement
therefor. The artificial caput femur surface, comprises at
least one first beyond part of said artificial caput femur
surface adapted to cover and/or go into the bone of the
caput femur on at least a part of the caput femur beyond
the maximum diameter of the caput femur, away from
the acetabulum cup towards said collum femur, when
mounted on the caput femur in it’s functional position in
the joint. The at least one first beyond part have a closest
perpendicular distance to said centre axis, which is small-
er than the distance between the periphery of said max-
imum diameter of the caput femur and said centre axis.
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The method further comprises the step of mounting said
artificial caput femur surface, including the first beyond
part thereof, on the caput femur in said functional posi-
tion. This creates a more stable position of said artificial
caput femur surface.
[0065] According to one example, an artificial caput
femur surface is adapted to be in connection with the
acetabulum surface. It is conceivable that the diameter
of the hole is larger than the largest diameter of the caput
femur thus allowing the caput femur to pass through the
hole. However it is also conceivable that said hole is
smaller than the largest diameter of the caput femur thus
hindering the caput femur from passing through the hole.
[0066] The artificial caput femur surface could com-
prises at least two caput femur surface parts adapted to
be connected to each other after insertion in a hip joint
to form an artificial caput femur surface. According to one
example the at least two artificial caput femur surface
parts are inserted through a hole in the pelvic bone from
the opposite side from acetabulum, said hole having a
diameter less than the largest diameter of said artificial
caput femur surface. The mechanical connection that
connects the parts of the artificial caput femur surface
could be created using screws, form fitting, welding,
sprints, band, adhesive or some other mechanical con-
necting member. The surgical or laparoscopic/arthro-
scopic method could comprise the steps of: mounting
said at least two artificial caput femur surface parts on
caput femur to form an assembled medical device. The
assembled medical device could be hollow. The method
further comprises the steps of fixating said assembled
medical device to the caput femur and surrounding, at
least partly, the caput femur beyond said maximum di-
ameter of the caput femur towards collum femur, the
shape of said assembled medical device mechanically
stabilizing the device when mounted on the caput femur.
[0067] According to another example the artificial
caput femur surface could be adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum of the hu-
man patient. Since the largest diameter of the artificial
caput femur surface is adapted to vary between being
both smaller and larger than the hole in the pelvic bone,
the hole could have a diameter smaller than the largest
diameter of the artificial caput femur surface.
[0068] The surgical or laparoscopic/arthroscopic
method could comprise the step of inserting the artificial
caput femur surface adapted to have a varying largest
diameter through the hole in the pelvic bone. In this ex-
ample it is conceivable that the artificial caput femur sur-
face is adapted to be flexible in its construction, thus en-
abling the insertion of said artificial caput femur surface
through a hole in the pelvic bone that is smaller than said
largest diameter of the artificial caput femur surface. The
flexible part of the artificial caput femur surface could
further be adapted to expand after insertion through the
hole making the largest diameter of the artificial caput
femur surface larger than the diameter of the hole in the

pelvic bone, thus hindering the artificial caput femur sur-
face from passing through the hole.
[0069] According to one example the surgical or lapar-
oscopic/arthroscopic method further comprises the step
of introducing said hollow medical device onto the caput
femur, having a diameter or cross sectional distance of
said opening larger than the diameter of the caput femur
and having at least the smallest distance of said opening
diameter or cross sectional distance becoming smaller
than said maximum diameter of the caput femur, after
mounting said device on the caput femur and in a func-
tional position thereon.
[0070] According to another example the method fur-
ther comprises using at least one slit for varying said
opening diameter or opening cross sectional distance,
thus allowing the device to be introduced and mounted
on the caput femur. The varying diameter according to
any of the embodiments can be changed in relation to
the mounting of said device onto the caput femur. The
changing of said opening could include at least one of
the following steps: Increasing an at least partly diameter
or cross sectional distance to be able to mount said de-
vice on the caput femur, decreasing said at least partly
diameter or cross sectional distance, to enable a stable
position of the device on the caput femur when mounted
thereon.
[0071] According to yet another example the surgical
or laparoscopic/arthroscopic method comprises the step
of providing an artificial caput femur comprising at least
two artificial caput femur surface parts. The method fur-
ther comprises the step of inserting said at least two ar-
tificial caput femur surface parts through said hole in the
pelvic bone from the opposite side from acetabulum of a
human patient, said hole having a diameter less than the
largest diameter of the caput femur. The at least two ar-
tificial caput femur surface parts could be adapted to be
mechanically connected using at least one of the follow-
ing: at least one screw, form fitting, welding, adhesive,
at least one sprint, at least one band or wire, or other
mechanical connecting members.
[0072] According to one example the surgical or lapar-
oscopic/arthroscopic method comprises providing an ar-
tificial caput femur surface adapted to have a varying
largest diameter for insertion through a hole in the pelvic
bone from the opposite side from acetabulum of the hu-
man patient. The hole has a diameter less than the largest
diameter of said artificial caput femur surface of the hu-
man patient. The method further comprises the step of
varying said largest diameter of said artificial caput femur
surface between being both smaller and larger than the
hole in the pelvic bone. The method steps could be per-
formed by inserting said artificial caput femur surface
through said hole in the pelvic bone and expanding said
flexible construction of said artificial caput femur surface
after said insertion through said hole making said artificial
caput femur surface larger than the caput femur, thus not
allowing passage through said hole in the pelvic bone.
[0073] According to one example the surgical or lapar-
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oscopic/arthroscopic method comprises providing an ar-
tificial caput femur surface, wherein said artificial caput
femur surface is hollow and has a greatest internal cross-
sectional area and an opening with an area less than
said greatest internal cross-sectional area of said artificial
caput femur surface, when mounted on the caput femur
of the human patient. The artificial caput femur surface
further comprises at least one slit allowing the mounting
of said artificial caput femur surface on the caput femur,
which requires an opening area larger than the largest
cross-sectional area of caput femur, and decreasing the
size of said opening area to become smaller than said
greatest internal cross-sectional area of said hollow med-
ical device after said mounting on the caput femur.
[0074] According to one example the artificial caput
femur surface is frustum spherical.
[0075] According to one example the surgical or lapar-
oscopic/arthroscopic method comprises the steps of in-
serting said at least two artificial caput femur surface
parts into the hip joint of the human patient and mounting
said at least two artificial caput femur surface parts on
the hip joint of the human patient to form said artificial
caput femur surface, wherein said artificial caput femur
surface is mechanically fixated to the caput femur by
means of said mounting on the caput femur so that said
artificial caput femur surface can not be removed without
dismounting said at least two artificial caput femur sur-
face parts.
[0076] According to another example the artificial
caput femur surface is created inside of the hip joint using
a mould or a sealed area. The method further comprises
the step of injecting a fluid into a sealed area, the fluid
serving as an artificial caput femur surface when it hard-
ens.
[0077] According to one example the surgical or lapar-
oscopic/arthroscopic method comprises the step of plac-
ing a mould in the hip joint. In this embodiment it is further
conceivable that said mould is placed in the hip joint
through at least one of, the hip joint capsule, the pelvic
bone, or the femur bone using an instrument adapted
therefor. This instrument could be equipped with a fixed
angle, an adjustable angle or a parallel displaced part or
section for improved reach.
[0078] According to another example the above men-
tioned surgical or laparoscopic/arthroscopic method
comprises the step of placing at least one sealing mem-
ber in the hip joint. In this embodiment it is further con-
ceivable that the mould is placed in the hip joint through
at least one of, the hip joint capsule, the pelvic bone or
the femur bone using an instrument adapted therefor.
This instrument could be equipped with a fixed angle, an
adjustable angle or a parallel displaced part or section
for improved reach.
[0079] According to above mentioned examples the ar-
tificial caput femur or acetabulum surface could compris-
es at least two artificial acetabulum/caput femur surface
parts. According to these examples the surgical or lapar-
oscopic/arthroscopic method could comprise the step of

inserting these at least two artificial acetabulum/caput
femur surface parts, in which case a surgical instrument
adapted therefor could be used. Said instrument could
be adapted to insert the parts through at least one of, the
hip joint capsule, the pelvic bone, or the femur bone. It
is furthermore conceivable that said instrument is
equipped with a fixed angle, an adjustable angle or a
parallel displaced part or section for improved reach.
[0080] According to one example, the driving member
and bone contacting organ together from an elongated
member, wherein said elongated member is adapted to
be supported at first supporting point in the femoral bone
and in a second supporting point in a pelvic bone.
[0081] According to one example, an operation device
is connected to give force to said driving member outside
the body, lateral on the opposite side of said hip joint
outside the opposite side ilium pelvic bone outside the
body.
[0082] According to one example, the elongated mem-
ber is adapted to receive said force from an operation
device in the abdomen.
[0083] According to one example, the elongated mem-
ber is adapted to receive said force from an operation
device outside the body, lateral of the proximal femoral
bone.
[0084] According to one example, said driving member
and bone contacting organ together from an elongated
member, placing said elongated member achieving a first
supporting point for the bone contacting organ in the fem-
oral bone and a second supporting point in a pelvic bone.
[0085] According to one example, the method could
comprise the steps of connecting an operation device
giving force to said driving member from outside the body,
lateral on the opposite side of said hip joint outside the
opposite side ilium pelvic bone outside the body.
[0086] According to one example, said elongated
member is receiving said force from an operation device
in the abdomen.
[0087] According to one example, said elongated
member is adapted to receive said force from an opera-
tion device outside the body, lateral of the proximal fem-
oral bone.
[0088] Please note that any embodiment or part of em-
bodiment as well as any method or part of method could
be combined in any way. All examples herein should be
seen as part of the general description and therefore pos-
sible to combine in any way in general terms.

BRIEF DESCRIPTION OF DRAWINGS

[0089] The embodiments are now described, by way
of example, with reference to the accompanying draw-
ings, in which:

Fig. 1 shows a hip joint in section,

Fig. 2 shows a lateral view of a conventional hip joint
surgery,
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Fig. 3 shows an artificial caput femur being used in
conventional surgery,

Fig. 4 shows a hip joint in section when a hole is
created in the pelvic bone,

Fig. 5 shows an instrument,

Fig. 6a shows the creation of a hole from the thigh
region,

Fig. 6b shows the creation of a hole from the thigh
region, in further detail,

Fig. 7a shows the creation of a hole from the opposite
side,

Fig. 7b shows the tool for creating a hole from the
opposite side,

Fig. 8a shows an instrument,

Fig. 8b shows an instrument,

Fig. 8c shows an instrument,

Fig. 9a shows an instrument when creating a bone
plug,

Fig. 9b shows the instrument creating a bone plug
in section,

Fig. 10 shows an instrument,

Fig. 11 shows a bone contacting organ,

Fig. 12 shows a pneumatic, vacuum powered or a
hydraulic transport system,

Fig. 13 shows an instrument,

Fig. 14 shows an instrument,

Fig. 15 shows an instrument ,

Fig. 16 shows an instrument ,

Fig. 17 shows an instrument according to an embod-
iment where said operating device comprises an
electrical motor,

Fig. 18a shows an instrument according to an em-
bodiment wherein said operating device comprises
a hydraulic motor,

Fig. 18b shows an instrument according to an em-
bodiment wherein said operating device comprises
a hydraulic motor,

Fig. 18c shows an embodiment of the instrument be-
ing a pelvic drill,

Fig. 18d and 18e shows an embodiment of the in-
strument being a pelvic drill

Fig. 19 shows an instrument,

Fig. 20 shows an instrument,

Fig. 21 shows a reamer,

Fig. 22 shows an expandable reamer,

Fig. 23 shows the interior side of the expandable
reamer,

Fig. 24 shows the expandable reamer when reaming
the acetabulum and/or the caput femur,

Fig. 25a shows an instrument,

Fig. 25b shows a hip joint in section when an artificial
caput femur surface is provided,

Fig. 26a shows the placing of an artificial acetabulum
surface in the acetabulum bowl,

Fig. 26b shows the hip joint in section when the ar-
tificial acetabulum surface has been provided,

Fig. 27 shows an artificial caput femur surface in sec-
tion,

Fig. 28a shows an artificial caput femur surface,

Fig. 28b shows an artificial caput femur surface when
fixated to the caput femur,

Fig. 29 shows an artificial caput femur surface 45,

Fig. 30 shows an artificial caput femur surface 45,

Fig. 31a,b,c,d,e shows an artificial caput femur sur-
face 45,

Fig. 32a,b shows an artificial caput femur surface 45,

Fig. 32b shows an artificial caput femur surface 45
in section,

Fig 33a,b,c shows an artificial caput femur surface
45,

Fig. 34a,b,c shows an artificial caput femur surface
45,

Fig. 35 shows an artificial hip joint surface part, being
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inserted through an incision according to a surgical
method,

Fig. 36 shows an artificial hip joint surface part, being
inserted through an incision according to a laparo-
scopic/arthroscopic method,

Fig. 37 shows a frontal view of the body of a human
patient,

Fig. 38 shows a frontal view of the body of a human
patient,

Fig. 39a shows a frontal view of the body of a human
patient,

Fig. 39b shows a lateral view of the body of a human
patient in section,

Fig. 40a shows the step of providing an artificial caput
femur surface,

Fig. 40b shows the a section of a hip joint after the
artificial caput femur surface has been provided,

Fig. 41 a shows an expandable artificial caput femur
surface,

when traveling through a hole in the pelvic bone.

Fig. 41b shows an expandable artificial caput femur
surface,

when being placed on the caput femur.

Fig. 41c shows an expandable artificial caput femur
surface,

when placed on the caput femur.

Fig. 42a show the insertion of artificial caput femur
surface parts into the hip joint,

Fig. 42b shows the artificial caput femur surface
parts after they have been connected inside of the
hip joint forming an artificial caput femur surface,

Fig. 42c shows how the form of the artificial caput
femur surface parts enables the connection of the
artificial caput femur surface parts to form an artificial
caput femur surface,

Fig. 42d shows a camera being inserted into the hip
joint,

Fig. 43 shows an artificial acetabulum surface when
being inserted into a hip joint,

Fig. 44 shows an artificial acetabulum surface,

Fig. 45a shows an artificial acetabulum surface,

Fig. 45b shows an artificial acetabulum surface in
further detail,

Fig. 45c shows an artificial acetabulum surface when
assembled,

Fig. 46a shows an artificial acetabulum surface,

Fig. 46b shows an artificial acetabulum surface when
assembled,

Fig. 46c shows a connection function of the artificial
acetabulum surface,

Fig. 47a shows an artificial acetabulum surface,

Fig. 47b shows the function of the artificial acetabu-
lum surface,

Fig. 47c shows an artificial acetabulum surface in its
folded state,

Fig. 47d shows the connection function of the artifi-
cial acetabulum surface,

Fig. 48a shows an artificial acetabulum surface,

Fig. 48b shows an artificial acetabulum surface in its
folded state,

Fig. 49a shows an instrument for inserting parts into
a hip joint,

Fig. 49b shows an instrument for inserting parts into
a hip joint,

Fig. 49c shows an instrument for inserting parts into
a hip joint,

Fig. 50 shows a hip joint in section after an artificial
caput femur surface and an artificial acetabulum sur-
face has been provided,

Fig. 51 shows a hip joint in section when a mould is
being inserted,

Fig. 52a shows the creation of a hole in the femur
bone,

Fig. 52b shows an instrument able to introduce ob-
jects into a hip joint through the femur bone,

Fig. 52c shows the placing of a mould inside of the
hip joint using an instrument that operates through
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the femur bone,

Fig. 52d shows a hip joint in section after the placing
of a mould inside of the hip joint using an instrument
that operates through the femur bone,

Fig. 53 shows the insertion of a first sealing member
into a hip joint,

Fig. 54 shows the insertion of a second sealing mem-
ber,

Fig. 55a shows the creation of a hole in the femur
bone,

Fig. 55b shows an instrument able to introduce ob-
jects into a hip joint through the femur bone,

Fig. 55c shows the placing of a sealing member in-
side of a hip joint using an instrument that operates
through the femur bone,

Fig. 56a shows an instrument for insertion of a mould
or a sealing member into a hip joint,

Fig. 56b shows the instrument for insertion of a mould
or a sealing member into a hip joint in section,

Fig. 56c shows an instrument for insertion of a mould
or a sealing member into a hip joint,

Fig. 57 shows the filling of a sealed area inside of a
hip joint using an instrument that operates through
the pelvic bone,

Fig. 58 shows the filling of a mould inside of a hip
joint using an instrument that operates through the
femur bone,

Fig. 59 shows the filling of a sealed area inside of
the hip joint using an instrument that operates
through the femur bone,

Fig. 60 shows a hip joint in section after a sealed
area in the hip joint has been filled with a fluid,

Fig. 61 shows the insertion of fluid into an area of a
hip joint,

Fig. 62 shows the closing of a hole in the hip joint
using a bone plug,

Fig. 63 shows the fixation of a bone plug in the pelvic
bone,

Fig. 64 shows a part for closing a hole in a pelvic
bone having displaceable supporting members,

Fig. 65a shows a prosthetic part being used to close
a hole in a pelvic bone,

Fig. 65b shows how sections of a prosthetic part is
used as support against the edges of the hole in a
pelvic bone,

Fig. 65c shows the insertion of a prosthetic part in a
hole in a pelvic bone,

Fig. 66a shows how screws are being used to fixate
a bone plug or a prosthetic part in a hole in a pelvic
bone of a human patient,

Fig. 66b shows how a supporting plate is being used
to fixate a bone plug or a prosthetic part in a hole in
a pelvic bone of a human patient,

Fig. 66c shows two bone plugs or prosthetic parts
being fixated using a supporting plate,

Fig. 66d shows a section of the hip joint after two
holes in the pelvic bone have been filled with a fluid,

Fig. 67a shows an injecting member adapted to inject
a fluid into an area of a hip joint,

Fig. 67b shows an injecting member adapted to inject
a fluid into an area of a hip joint when injecting a fluid,

Fig. 68 shows an injecting member in further detail,

Fig. 69a shows the step of suturing or stapling in the
surgical method,

Fig. 69b shows the step of suturing or stapling in the
laparoscopic/arthroscopic method.

DETAILED DESCRIPTION

[0090] In the following a detailed description of embod-
iments will be given. In the drawing figures, like reference
numerals designate identical or corresponding elements
throughout the several figures. It will be appreciated that
these figures are for illustration only and are not in any
way restricting the scope. Thus, any references to direc-
tion, such as "up" or "down", are only referring to the
directions shown in the figures. Also, any dimensions etc.
shown in the figures are for illustration purposes.
[0091] External portion is to be understood as a portion
of the pelvic drill being adapted to remain on the outside
of the patient when the pelvic drill is in use. The external
portion could comprise the operating device and at least
a portion of the driving member. In other embodiments
it is conceivable that the external portion only comprises
a handling portion and/or a power supply portion for pow-
ering the operating device.
[0092] Internal portion is to be understood as a portion
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of the pelvic drill being adapted to be inserted into the
body of the patient, when in use. The internal portion
could comprise the bone contacting organ and at least a
portion of the driving member.
[0093] The pelvic drill disclosed herein is a surgical in-
strument, and is sometimes referred to as surgical instru-
ment, i.e. the expression pelvic drill and surgical instru-
ment is sometimes used alternating and for the purpose
of this application these expressions are to be considered
as equivalent.
[0094] Fig. 1 shows a hip joint of a human patient in
section. The hip joint comprises a caput femur 5 placed
at the very top of collum femur 6 which is the top part of
the femur bone 7. The caput femur is in connection with
the acetabulum 8 which is a bowl shaped part of the pelvic
bone 9. Both the caput femur surface 10 and the acetab-
ulum surface 11 is covered with articular cartilage 13
which acts as a cushion in the hip joint. In patients with
hip joint osteoarthritis, this articular cartilage 13 is abnor-
mally worn down due to a low grade inflammation. The
hip joint is surrounded by the hip joint capsule 12 which
provides support for the joint and hinders luxation. After
conventional hip joint surgery, penetrating the hip joint
capsule 12, the capsule 12 is dramatically weakened due
to the limited healing possibilities of its ligament tissue.
By performing hip joint surgery without damaging the hip
joint capsule 12 the patient can fully recover and place
equal amount of strain on an artificial joint as is possible
on a natural one.
[0095] Fig. 2 shows a lateral view of a conventional hip
joint surgery where an incision 112 is made in the tight
113 enabling the surgeon to reach the femur bone 7 on
which the caput femur 5 is located. In a conventional hip
joint surgery the hip joint is accessed through the hip joint
capsule.
[0096] Fig. 3 shows the placing of an artificial caput
femur surface 45 on the caput femur 5 in conventional
surgery.
[0097] Fig. 4 shows an instrument for creating a hole
18 in the pelvic bone 9 according to a first embodiment.
The instrument comprises a driving member 21 a, b. The
driving member 21a,b could be a shaft, a rod, a belt, a
chain or any other element suitable for transferring force
or torque. The instrument also comprises a bone con-
tacting organ 22 which is adapted to create the hole 18
in the pelvic bone 9. The bone contacting organ 22 could
have a sawing, drilling or milling effect using sharp ob-
jects; it is furthermore conceivable that said bone con-
tacting organ 22 creates a hole using water, abrasive
fluids, laser or radiation. The instrument also comprises
an operating device 23a (shown in figs. 6-8) adapted to
operate the driving member 21a,b. The operating device
could comprise an electrical, hydraulic, mechanical,
pneumatic or magnetic engine and it could be adapted
to create a rotating, oscillating, vibrating or repetitive
movement.
[0098] Fig. 5 shows an instrument in which the oper-
ating device 23b is placed in direct connection with the

bone contacting organ 22. In this case the operating de-
vice 23b also serves as driving member. In this construc-
tion a handle portion 24 could be attached to the instru-
ment, facilitating the surgeons handling of said surgical
instrument. To improve the reach of the surgical instru-
ment the handle portion 24 could be attached perpendic-
ular to the hole-creating direction 25 of the surgical in-
strument, it is furthermore conceivable that the handle
portion 24 is bent by means of a parallel displaced part
or section, a fixed angle, an adjustable angle or a flexible
part or section.
[0099] Fig. 6a shows an instrument in which the instru-
ment comprises a tool 224 for creating a hole 18 in the
pelvic bone 9 is fixated to the tool fixating the driving
member 21. The driving member 21 is placed in a hole
205 in the femoral bone 7, the collum femur 6 and the
caput femur 5 enabling the operating device to be placed
outside of the thigh region of the patient, thereby enabling
the surgeon to generate a large force in a length axis of
the driving member 21. When the tool 224 for creating a
hole 18 in the pelvic bone 9 is applied to the driving mem-
ber 21, the driving member 21 is preferably operated us-
ing an operating device 23a, which could be an electrical,
hydraulic or pneumatic operating device 23a. The tool
224 for creating a hole in the pelvic bone 9 comprises a
bone contacting organ 22 which is adapted to create the
hole 18 in the pelvic bone 9 through a sawing, drilling or
milling process powered by a rotating, vibrating or oscil-
lating movement of the driving member 206.
[0100] Fig. 6b shows the hip joint in section when a
hole 18b in the pelvic bone 9 has been created. The hole
18b is created through the creation of a bone plug 31
which can be adapted to be replaced after the steps of
the operation performed through the hole 18b in the pelvic
bone 9 has been concluded.
[0101] Fig. 7a shows an example in which a hole is
created in two different parts of the pelvic bone 9. A drilling
member 201 is first brought to the left part of the pelvic
bone 9’ for creating a hole in the left part of the pelvic
bone 9. The drilling member thereafter continues through
the abdominal and/or pelvic region and reaches the right
part of the pelvic bone 9" where a second hole is created
reaching into the hip joint. The drilling member 201 is
powered by an operating device 202, which could be a
powered operating device , such as an electrical, hydrau-
lic or pneumatic motor. According to another example
the drilling member 201 is manually operated. The drilling
member further comprises a protective sleeve 240 adapt-
ed to protect the organs and tissue of the body from the
drilling member 201 when advancing the drilling member
through the abdominal and/or the pelvic region. The cre-
ation of two holes enables a very stable position of an
elongated member which could be placed through the
two holes for delivering an action to the hip joint or its
surroundings.
[0102] Fig. 7b shows the drilling member in further de-
tail, first in a state in which the protective sleeve 240 is
advanced for covering the drilling member 201 and there-
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by protecting the organs and tissue of the human body
from the drilling member. Below, the drilling member is
shown in a second state, in which the protective sleeve
240 is retracted and thereby exposing the drilling member
201 and enabling the drilling member 201 to create a
hole in bone.
[0103] After the hole has been created along a force
transferring member or elongated member, could be in-
serted through the holes for delivering an action to the
hip joint or its surroundings. The force transferring mem-
ber could be a tubular or solid shaft, or a flexible member
such as a wire.
[0104] Fig. 8a shows an instrument wherein the instru-
ment further comprises a parallel displaced part or sec-
tion 26. The parallel displaced part or section 26 improves
the reach of the instrument and enables the creation of
a hole 18 in the pelvic bone 9 from the opposite side from
acetabulum 8. According to the example shown in fig. 6
the parallel displaced part or section 26 has a telescopic
function by means of the parallel displaced part or section
26 being divided in to a first and second part 27a, b,
wherein the second part 27b can slide in and out of the
first part 27a.
[0105] Fig. 8b shows an instrument wherein said in-
strument comprises a driving member 28a,b,c with two
angle adjusting members 29a,b. The angle adjusting
members 29a,b could be adjustable for varying the angle
of said driving member 28a,b,c or fixed in an angle suit-
able for creating a hole in the pelvic bone 9 from the
opposite side from acetabulum 8. In another example
(not shown) the part of the driving member 28c in con-
nection with the bone contacting organ 22 could be very
short enabling the instrument to operate very close to the
pelvic bone 9 when creating a hole 18 in the pelvic bone 9.
[0106] Fig. 8c shows an instrument wherein the driving
member 30 is flexible, enabling said driving member 30
to be very precisely adjusted to create a hole 18 in the
pelvic bone 9 of the patient. The stiffness of said driving
member 30 could range from completely flexible to es-
sentially stiff to fit the surroundings of the particular op-
eration.
[0107] Fig 9a shows a bone contacting organ wherein
the bone contacting organ 22a is adapted to create a
bone plug 31. The bone plug 31 could be adapted to be
replaced into said hole 18 after the surgical or laparo-
scopic/arthroscopic steps performed in the hip joint has
been concluded.
[0108] Fig. 9b shows the bone contacting organ in sec-
tion wherein the bone contacting organ 22a is adapted
to create a bone plug 31. According to this example the
instrument further comprises two holding member 150
for holding said bone plug in place after it has been re-
moved from the pelvic bone of the human patient.
[0109] Fig. 10 shows an instrument wherein said in-
strument comprises a stabilizing drill 151 adapted to sta-
bilize the instrument when creating said hole in the pelvic
bone from the opposite side from acetabulum.
[0110] Fig. 11 shows the bone contacting organ where-

in the bone contacting organ 22b is adapted to create
pieces of bone 32 smaller than one cubic cm. when cre-
ating said hole 18 in the pelvic bone 9. The small pieces
of bone 32 could be transported from the area and out
of the body using vacuum power or a hydraulic transport
system.
[0111] Fig. 12 shows a pneumatic, vacuum powered
or hydraulic transport system 152 for transport of said
small pieces of bone. The same system 152 or an addi-
tional one could be for rinsing or cooling purposes when
creating said hole in the pelvic bone 9.
[0112] Fig. 13 shows an instrument, wherein the driv-
ing member 30 comprises at least one worm gear 153
which enables the driving member 30 to be angled. It is
also conceivable that said angle could be adjustable in
which case said worm gear has a radius (not shown).
[0113] Fig. 14 shows an instrument, wherein the driv-
ing member 30 comprises at least one gear wheel 154.
In the example shown the two gear wheels 154 is con-
structed to enable the adjusting of an angle of the driving
member 30.
[0114] Fig. 15 shows an instrument, wherein the driv-
ing member 30 comprises at least one universal joint
155, said universal joint enabling the adjusting of an angle
of said driving member 30.
[0115] Fig. 16 shows an instrument, wherein the driv-
ing member 30 comprises at least one chain 156.
[0116] According the any of the examples above the
driving member could comprise a housing 157 shown in
fig 13, 14 and 16. Said housing could be adapted to hold
a lubricating fluid for lubricating at least a part of said
driving member. Said lubricating fluid is preferably a bio-
compatible lubricating fluid, such as hyaluronic acid.
[0117] Fig. 17 shows an instrument where said oper-
ating device comprises an electrical motor 158. Said
electrical motor is connected to the driving member 30.
[0118] Fig. 18a shows an instrument being a pelvic drill
wherein said operating device comprises a hydraulic mo-
tor 159, hydraulically connected to a hydraulic power
source 160 by means of a hydraulic power transport sys-
tem 161. The hydraulic power source 160 is a portion of
the external portion of the pelvic drill adapted to remain
outside the body of the patient, whereas the hydraulic
motor 159 is a portion of the internal portion adapted to
be placed inside the body of the patient when in use.
[0119] Fig. 18b shows an instrument being a pelvic drill
wherein said operating device comprises a hydraulic mo-
tor, but wherein the hydraulic power transport system
161 extends substantially perpendicularly to the hole cre-
ation direction.
[0120] Fig. 18c shows an instrument being a pelvic drill,
wherein the pelvic drill comprises an internal portion 191
adapted to be inserted into the body of the patient, and
an external portion 190 adapted to be kept outside the
body of the patient when in use. The internal portion 191
comprises a plurality of connectable parts, here being a
portion of the driving member 21b and the bone contact-
ing organ 22, which is adapted to be connected to the
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driving member 21b after insertion of the pelvic drill into
the patient. The driving member according to the exam-
ple shown in fig. 18c comprises a first elongated portion
21a being partially in the internal portion 191 and partially
in the external portion 190, and a connecting portion 21b
adapted to connect to the bone contacting organ 22. Ac-
cording to other examples the internal portion of the pelvic
drill can be divided into further parts making the parts
smaller and thus possible to introduce into the body of a
patient through a smaller hole, which is needed if the drill
is to be used in a key-hole procedure, in which case it
could be necessary to insert the parts through a trocar
which for example could have a diameter of 18, 20 or 22
mm. The example with multiple connectable parts are
applicable to any of the examples of the pelvic drill dis-
closed herein.
[0121] Fig. 18d and 18e shows an instrument being a
pelvic drill in which the pelvic drill further comprises a
covering member 180 adapted to cover the bone con-
tacting organ 22 such that the bone contacting organ 22
do not damage the tissue of the patient when inserted
into the abdominal cavity through an incision in the ab-
dominal region. In the example shown in figs. 18d and
18e the covering member 180 are adapted to go on the
outside of the bone contacting organ such that the bone
contacting organ 22 is retractable into the driving member
21b comprising the covering member. The retractable
bone contacting organ 22 also enables the internal por-
tion 191 to be flat in the hole-creation direction, along a
length axis of the bone contacting organ 22. The internal
portion could for example be as flat as 10 mm, or as flat
as 20 mm, or as flat as 30 mm, or as flat as 40 mm, such
that internal portion can be moved along the abdominal
side of the pelvic bone, close to the pelvic bone, outside
of the peritoneum, without entering the abdominal cavity.
The retractable bone contacting organ 22 disclosed with
reference to fig. 18d and 18e can be used in combination
with the pelvic drills disclosed in any of the embodiments
herein and is not in any way limited to the hydraulic em-
bodiments disclosed with reference to figs. 18d and 18e.
For example can the retractable bone contacting organ
22 be equipped with the torque meter disclosed with ref-
erence to fig. 19 which for example could be adapted to
stop the driving member 21 and/or operating device 23
when the bone contacting organ 22 penetrates the pelvic
bone such that no further damage is made to the area of
the hip joint.
[0122] Fig. 19 shows an instrument wherein said in-
strument further comprises at least one of: at least one
camera 163, at least one light source 164 and/or at least
one measurement device 162 for measuring the depth
of said hole in the pelvic bone. According to the invention,
the instrument comprises at least one torque meter 165
for sensing the torque exerted on the driving member 30
from the connection with the bone contacting organ 22
and the operating device 23.
[0123] Fig. 20 shows an instrument in which the part
of said instrument adapted to be inserted in the human

body is covered with a housing 166 for protecting the
human body from the parts of the surgical instrument.
The housing 166 could be made of a stiff or flexible ma-
terial and could have an antibacterial surface.
[0124] The bone contacting organ of any of the exam-
ples could be changed to a bone contacting organ adapt-
ed to ream the acetabulum and/or the caput femur.
[0125] Fig. 21 shows an instrument wherein a reamer
is adapted to ream the acetabulum 8 or the caput femur
5. The reamer could be adapted to be expandable. The
expandable reamer comprises at least one reaming
blade 40 which comprises a reaming surface 41a,b. Said
expandable reamer could be adapted to ream the acetab-
ulum 8, the caput femur 5 or both. In the example where
said expandable reamer is adapted to ream the acetab-
ulum 8 said reaming surface 41a is located on the exterior
part of the at least one reaming blade 40, whereas in the
example when said expandable reamer is adapted to
ream the caput femur 5, said reaming surface 41b is lo-
cated on the interior part of the at least one reaming blade
40. According to a second example said expandable
reamer is adapted to ream both the acetabulum and the
caput femur, in which case the reamer has reaming sur-
faces 41a,b both on the exterior and the interior part of
the at least one reaming blade 40.
[0126] Fig. 22 shows the expandable reamer, wherein
the reaming blades 40 can be folded towards a center of
the semi-sphere that the expandable reamer produces
in its expanded state, shown in fig. 21. The folding of the
reaming blades 40 enables the expandable reamer to be
introduced into a hip joint through a hole smaller than the
area possible to ream using said expandable reamer.
[0127] Fig. 23 shows the interior side of the expandable
reamer with the reaming blades 40. In the example when
the expandable reamer is adapted to ream the caput fe-
mur said interior side of the at least one reaming blade
40 comprises a reaming surface 41b.
[0128] Fig. 24 shows the expandable reamer when
reaming the acetabulum 8 and/or the caput femur 5
through the hole 18 in the pelvic bone 9. The reamer can
be adapted to be operated manually or by means of a
rotating, vibrating or oscillating operating device.
[0129] Fig. 25a shows an instrument in which the in-
strument is adapted to make a small hole 20 in the pelvic
bone 9. A small hole could be used on its own or in com-
bination with a larger hole 18, in which case it is conceiv-
able that the small hole is used to provide a camera to
the hip joint.
[0130] When the hole in the pelvic bone is created at
least one hip joint surface is provided to the hip joint,
through the hole in the pelvic bone 18.
[0131] Fig. 25b shows the hip joint in section when an
artificial caput femur surface 45 is provided. Said artificial
caput femur surface 45 having a first distance d1 adapted
to enable said artificial caput femur surface 45 to be pro-
vided through a hole 18 in the pelvic bone 9. After the
insertion through a hole in the pelvic bone said distance
is expanded to a second distance d2 to enable the arti-
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ficial caput femur surface 45 to be able to pass over the
caput femur 5.
[0132] When the artificial caput femur surface 45 has
passed over the caput femur 5 it is securely placed on
caput femur 5 and said distance is contracted to a dis-
tance d3 smaller than the maximum cross sectional dis-
tance of the caput femur 5. This enables the artificial
caput femur surface 45 to be fixedly attached to the caput
femur 5 by means of its mechanical shape.
[0133] Fig 26a shows the placing of an artificial acetab-
ulum surface 65 in the acetabulum bowl of a human pa-
tient. Said artificial acetabulum surface 65 is introduced
into the hip joint through a hole in the pelvic bone 9 in its
folded state with a first distance d1.
[0134] Fig. 26b shows the artificial acetabulum surface
65 in its expanded state having a second distance d2,
hindering said artificial acetabulum surface 65 from pass-
ing through said hole 18 in the pelvic bone 9.
[0135] Fig. 27 shows an artificial caput femur surface
45 in section having a greatest cross-sectional distance
52 adapted to travel over and beyond the maximum di-
ameter of the caput femur 5.
[0136] The maximum diameter of the caput femur 5
being positioned at a corresponding largest cross sec-
tional distance 61 of the artificial caput femur surface A
second distance 62 is the distance that the artificial caput
femur surface 45 travels beyond the maximum diameter
of the caput femur 5. Said distance 62 is the beyond part
of the artificial caput femur surface and is a part of the
mechanical fixation of the artificial caput femur surface
45 to the caput femur 5.
[0137] Fig. 28a shows an artificial caput femur surface,
the artificial caput femur surface 45 is adapted to pass
beyond the maximum diameter of the caput femur 5. This
enables a mechanical fixation using the form of said ar-
tificial caput femur surface 45.
[0138] In this example the artificial caput femur surface
45 comprises at least two slits 49 adapted to make said
artificial caput femur surface 45 flexible for traveling over
and beyond the maximum diameter of the caput femur
5. The construction could further be made flexible so that
the size of the artificial caput femur surface 45 can vary
to become smaller for insertion through a hole 18 in the
pelvic bone 9 smaller than the full functional size of the
artificial caput femur surface 45. It is also conceivable
that the artificial caput femur surface 45 comprises two
or more artificial caput femur surface arms 50 which have
a cross sectional distance 52 between each other. This
cross sectional distance 52 is according to one example
shorter than the maximum diameter of the caput femur
5 enabling the mechanical fixation of the artificial caput
femur surface 45 by means of said artificial caput femur
surface arms 50. For further fixation a band, cord or wire
59 can be placed around the artificial caput femur surface
45 beyond the maximum diameter of the caput femur 5.
The band, cord or wire can be mechanically connected
using a self locking member 60 for forming a ring-shaped
element able to assist in the fixation of the artificial caput

femur surface 45 to the caput femur 5.
[0139] Fig. 28b shows the artificial caput femur surface
45 when fixated to the caput femur with the supporting
band, cord or wire placed around the artificial caput femur
surface 45 beyond the maximum diameter of the caput
femur 5.
[0140] Fig. 29 shows an artificial caput femur surface
45. The shaft or screw placed in the middle of the artificial
caput femur surface 45 serves as a mechanical attach-
ment 44 penetrating the cortex of the caput femur 5 and
fixating the artificial caput femur surface 45 to the caput
femur 5. However it is also conceivable that said shaft or
screw is assisted or replaced with screws, welding,
sprints, band, adhesive or some other mechanical con-
necting member.
[0141] Fig. 30 shows an artificial caput femur surface
45, in which said artificial caput femur surface 45 com-
prises at least one slit 49 enabling the construction of the
artificial caput femur surface 45 to be flexible, thus ena-
bling the largest diameter 51 to vary for insertion of said
artificial caput femur surface 45 through a hole in the
pelvic bone 9 smaller than the full functional size of said
artificial caput femur surface 45. According to this exam-
ple the artificial caput femur surface 45 further comprises
artificial caput femur surface arms 50 located on the sides
of said at least one slit 49. The caput femur surface arms
50 can be made of a flexible material enabling the inser-
tion through a hole 18 in the pelvic bone 9 smaller than
the largest diameter 51 of said artificial caput femur sur-
face 45 when in its full functional size.
[0142] According to one example the artificial caput
femur surface 45 could be adapted to pass beyond the
maximum diameter of the caput femur 5. This enables a
mechanical fixation using the form of said artificial caput
femur surface 45. In the example where the artificial caput
femur surface 45 travels beyond the maximum diameter
of the caput femur 5 the construction can be made flexible
so that the size of the artificial caput femur surface 45
can vary to become smaller for insertion through a hole
18 in the pelvic bone smaller than the full functional size
of the artificial caput femur surface 45, and have an open-
ing adapter to travel over the caput femur 5 that can be
larger that the same opening is in the full functional size
of the artificial caput femur surface 45 enabling the arti-
ficial caput femur surface 45 to at least partly cover an
area beyond the maximum diameter of caput femur 5
from the direction of the acetabulum 8. According to an-
other example the artificial caput femur surface 45 com-
prises two or more artificial caput femur surface arms 50
which have a cross sectional distance 52 between each
other. This cross sectional distance 52 is according to
one example shorter than the maximum diameter of the
caput femur 5 enabling the mechanical fixation of the
artificial caput femur surface 45 by means of said artificial
caput femur surface arms 50.
[0143] Figs. 31a,b,c,d,e show an artificial caput femur
surface 45, in which said artificial caput femur surface 45
comprises a first 53a and a second 53b section, as shown
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in fig. 31b. The first and second sections are displaceable
in relation to each other. According to a first example said
first section 53a can be rotated in relation to said second
section 53b so that said second section 53b travels un-
derneath said first section 53a to create a displaced ar-
tificial caput femur surface 54, as shown in fig. 31c, which
is possible to insert into a hip joint of a human patient
through a hole 18 being oval, or at least having an area
smaller than the cross sectional area of the artificial caput
femur surface 45 when in its full functional size 45, as
shown in fig. 31a. According to this example the two sec-
tions are connected to each other when the artificial caput
femur surface 45 is returned to its full functional size using
a mechanical form fitting 55, as shown in fig 31e. How-
ever it is also conceivable that said connection is assisted
or replaced with screws, welding, sprints, band, adhesive
or some other mechanical connecting member.
[0144] Figs. 32a,b shows the artificial caput femur sur-
face 45, in which said artificial caput femur surface 45
comprises four slits. The artificial caput femur surface 45
is flexible in its construction allowing the four artificial
caput femur arms 50 to be folded towards the center axis
of the artificial caput femur surface 45 thus allowing the
artificial caput femur surface 45 to be inserted into a hip
joint through a hole smaller than the full functional size
of the artificial caput femur surface 45. The artificial caput
femur surface 45 according to this example can be con-
structed to go beyond the maximum diameter of the caput
femur 5, in which case the construction with the slits 49
allows the artificial caput femur surface 45 to change to
both a smaller and a larger size than said full functional
size.
[0145] Fig. 32b shows the artificial caput femur surface
45 in section when said artificial caput femur surface arms
50 are folded for insertion through a hole 18 with an area
smaller than the largest area of the artificial caput femur
surface 45 when in its full functional size.
[0146] Fig 33a shows the artificial caput femur surface
45, in which said artificial caput femur surface 45 com-
prises multiple ring-shaped artificial caput femur surface
parts 63. Said multiple ring-shaped artificial caput femur
surface parts 63 are adapted to be connected to each
other to form an artificial caput femur surface 45, shown
in fig. 33b. According to one example said artificial caput
femur surface parts 63 are adapted to be connected to
each other using mechanical connecting members
64a,b. In Fig. 33c, 64a shows how an individual ring-
shaped artificial caput femur surface part 63 can be con-
nected to itself to form a continuous ring shape. 64b
shows how an individual ring-shaped artificial caput fe-
mur surface part 63 connects to other ring-shaped artifi-
cial caput femur surface parts 63 to form an artificial caput
femur surface 45. The artificial caput femur surface 45
according to this example can further be adapted to go
beyond the maximum diameter of the caput femur 5.
[0147] Fig. 34a,b,c shows the artificial caput femur sur-
face 45, in which said artificial caput femur surface 45
comprises multiple artificial caput femur surface parts 46.

Said multiple artificial caput femur surface parts 46 are
adapted to be connected to an interconnecting artificial
caput femur surface part 56 after insertion into a hip joint.
The interconnecting artificial caput femur surface part 56
comprises self locking connecting members 57, shown
in fig. 34b, that fits with corresponding self locking mem-
bers 58 of the artificial caput femur surface parts 46. The
artificial caput femur surface parts 46 creates an artificial
caput femur surface 45 when connected to each other,
shown in fig. 11c. The self locking members 57,58 can
be assisted or replaced with screws, welding, sprints,
band, adhesive or some other mechanical connecting
member. The artificial caput femur surface 45 according
to this example can further be adapted to go beyond the
maximum diameter of the caput femur 5.
[0148] Fig. 35 shows the artificial hip joint surface parts
48 being inserted through an incision according to a sur-
gical method. According to a first example the artificial
hip joint surface parts 48 are artificial caput femur surface
parts 46, adapted to be connected to each other after the
insertion to form an artificial caput femur surface 45.
[0149] Fig. 36 shows the artificial hip joint surface parts
48 being inserted through laparoscopic/arthroscopic tro-
cars 33a,b,c, through a small incision according to a
laparoscopic/arthroscopic method. According to a first
example the artificial hip joint surface parts 48 are artificial
caput femur surface parts 46, adapted to be connected
to each other after the insertion to form an artificial caput
femur surface 45.
[0150] A surgical and laparoscopic/arthroscopic meth-
od of treating hip joint osteoarthritis by providing a hip
joint surface through the pelvic bone of a human patient
from the opposite side from acetabulum will now be de-
scribed in further detail. Fig. 37 shows a frontal view of
the body of a human patient. A surgical method of oper-
ating the hip joint from the opposite side from acetabulum,
is according to a first example performed starting with an
incision 1 in the abdominal wall of the human patient.
The incision 1 passes through the rectus abdominis and
peritoneum in to the abdomen of the human patent. In a
second example the incision 2 is conducted through the
rectus abdominis and in to the pelvic area, below perito-
neum. According to a third example the incision 3 is per-
formed just between Illium and the surrounding tissue,
an incision 3 which could enable the pelvic bone to be
dissected with very little penetration of fascia and mus-
cular tissue. According to a fourth example the incision
4 is made in the inguinal channel. In all of the four exam-
ples the tissue surrounding the pelvic bone 9 in the area
opposite to acetabulum is removed or penetrated which
enables the surgeon to reach the pelvic bone 9.
[0151] Fig. 38 shows a frontal view of the body of a
human patient. A laparoscopic/arthroscopic method of
operating the hip joint, from the opposite side from
acetabulum, is according to a flrst example performed
starting with making small incisions 14 in the abdominal
wall of the human patient. The small incisions enable the
surgeon to insert laparoscopic/arthroscopic trocars into
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the abdomen of the human patient. According to the first
example the incisions 14 passes through the rectus ab-
dominis and peritoneum in to the abdomen of the human
patent. According to a second example the small inci-
sions 15 is conducted through the rectus abdominis and
in to the pelvic area, below peritoneum.
[0152] According to a third example the small incisions
16 is performed just between Illium and the surrounding
tissue, an incision 16 which could enable the pelvic bone
to be dissected with very little penetration of fascia and
muscular tissue. According to a fourth example the inci-
sion 17 is made in the inguinal channel. In all of the four
examples the tissue surrounding the pelvic bone 9 in the
area opposite to acetabulum 8 is removed or penetrated
which enables the surgeon to reach the pelvic bone 9.
[0153] Fig. 39a shows a frontal view of the body of a
human patient, illustrating the laparoscopic/arthroscopic
method of operating the hip joint from the opposite side
from acetabulum 8. The hip joint comprising the acetab-
ulum 8 and the caput femur 5. The small incisions 14 in
the abdominal wall of the human patient allows the in-
sertion of laparoscopic/arthroscopic trocars 33a,b,c into
the body of the patients. Whereafter one or more camera
34, a surgical instrument adapted to create a hole in the
pelvic bone 35, or instruments 36 for introducing, placing,
connecting, attaching, creating or filling prosthesis or
prosthetic parts, can be inserted into said body through
said laparoscopic/arthroscopic trocars 33a,b,c.
[0154] Fig. 39b shows a lateral view of the body of a
human patient, with the hip joint shown in section in fur-
ther detail. The hip joint comprises a caput femur 5 placed
at the very top of collum femur 6 which is the top part of
the femur bone 7. The caput femur is in connection with
the acetabulum 8 which is a bowl shaped part of the pelvic
bone 9.
[0155] Laparoscopic/arthroscopic trocars 33a,b,c is
being used to reach the hip joint 39 with one or more
camera 34, a surgical instrument adapted to create a
hole in the pelvic bone 35, or instruments 36 for introduc-
ing, placing, connecting, attaching, creating or filling
prosthesis or prosthetic parts.
[0156] Fig 40a,b shows the hip joint in section with the
caput femur 5 placed at the very top of collum femur 6
which is the top part of the femur bone 7. The caput femur
is in connection with the acetabulum 8 which is a bowl
shaped part of the pelvic bone 9. According to a first
example the hole 18 created in the pelvic bone 9 from
the opposite side from acetabulum 8, is larger than said
artificial caput femur surface 45, enabling the insertion
of said artificial caput femur surface 45 in its full functional
size. Said insertion of said artificial caput femur surface
45 could be performed as a step of the surgical method,
as well as a step of the laparoscopic/arthroscopic meth-
od. After the insertion, the artificial caput femur surface
45 is attached to the caput femur 5, the attaching is per-
formed by means of a mechanical attachment 44 com-
prising a shaft or screw penetrating the cortex. It is how-
ever also conceivable that the mechanical attachment

44 is assisted or replaced by bone cement or adhesive
placed between caput femur 5 and the artificial caput
femur surface 45, or in connection with said shaft or screw
44. Alternative ways of attaching the artificial caput femur
surface 45 includes: form fitting, welding, sprints, band
or some other mechanical connecting member.
[0157] Fig. 40b shows the hip joint in section with the
artificial caput femur surface 43 attached to the caput
femur 5.
[0158] Fig. 41 a shows how an expandable artificial
caput femur surface 45 is being inserted through a hole
18 in the pelvic bone 9.
[0159] Fig. 41b shows how an expandable artificial
caput femur surface 45 goes through the hole 18 in the
pelvic bone 9 and travels over caput femur 5.
[0160] Fig. 41c shows an expandable artificial caput
femur surface 45 is after it has been placed on the caput
femur 5.
[0161] Fig. 42a shows the hip joint in section in which
the hole 18 in the pelvic bone 9 is smaller than the artificial
caput femur surface 45 in its full functional size. Accord-
ing to this example the artificial caput femur surface 45
is introduced into the hip joint through the hole 18 in the
pelvic bone 9 form the opposite side from acetabulum 8.
The artificial caput femur surface parts 46 are connected
to each other after insertion into the hip joint to form the
artificial caput femur surface 45.
[0162] Fig. 42b shows the hip joint in section when the
artificial caput femur surface parts 46 are connected to
each other using form fitting 47, however it is conceivable
that the form fitting is assisted or replaced with adhesive
or bone cement. After the artificial caput femur surface
parts 46 have been introduced and connected in the hip
joint, they are mechanically fixated to the caput femur 5,
the mechanical fixation could be done by means of
screws, form fitting, welding, sprints, band, adhesive or
some other mechanical attachment member.
[0163] Fig. 42c shows the artificial caput femur surface
parts 46 with the parts supplying the form fitting 47.
[0164] Fig. 42d shows the hip joint in section wherein
a second hole 18b in the pelvic bone 9 enables the sur-
geon to place a camera 34 into the hip joint, preferably
used in the laparoscopic/arthroscopic method.
[0165] After the step of providing an artificial caput fe-
mur surface the surgical and laparoscopic/arthroscopic
methods could further comprises the step of providing
an artificial acetabulum surface.
[0166] According to a first example the artificial acetab-
ulum surface 65 is provided through a hole 18 in the pelvic
bone 9 from the opposite side from acetabulum 8.
[0167] Fig. 43 shows an artificial acetabulum surface
65 in its full functional size as it is being inserted through
a hole 18 in the pelvic bone 9.
[0168] Fig. 44 shows an artificial acetabulum surface
65 in which the artificial acetabulum surface 65 compris-
es at least one slit 66 enabling the artificial acetabulum
surface 65 to vary in size for insertion through a hole 18
in the pelvic bone 9 smaller than the full functional size
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of the artificial caput femur surface 45. The slits are
placed between one or more artificial caput femur surface
arms 67 which are flexible by means of the material or
by means of a joint affecting said artificial caput femur
surface arms 67.
[0169] Fig. 45a,b,c shows an artificial acetabulum sur-
face 65 in which the artificial acetabulum surface 65 com-
prises multiple artificial acetabulum surface parts 68.
Said multiple artificial acetabulum surface parts 68 are
adapted to be connected to an interconnecting artificial
acetabulum surface part 69 after insertion into a hip joint.
The interconnecting artificial caput femur surface part 69
comprises self locking connecting members 70a, shown
in fig. 45b, that fits with corresponding self locking mem-
bers 70b of the artificial acetabulum surface parts 68.
The artificial acetabulum surface parts 68 creates an ar-
tificial acetabulum surface 65 when connected to each
other, shown in fig. 45c. The self locking members 70a,b
can be assisted or replaced with screws, welding, sprints,
band, adhesive or some other mechanical connecting
member.
[0170] Fig. 46a,b,c shows an artificial acetabulum sur-
face 65 in which the artificial acetabulum surface 65 com-
prises multiple ring-shaped artificial acetabulum surface
parts 71. Said multiple ring-shaped artificial acetabulum
surface parts 71 are adapted to be connected to each
other to form an artificial acetabulum surface 65 after
insertion in a hip joint. According to one example said
artificial acetabulum surface parts 71 are adapted to be
connected to each other using mechanical connecting
members 72a,b.
[0171] Fig. 46c shows how an individual ring-shaped
artificial acetabulum surface part 72a can be connected
to itself using the mechanical connecting member 70a to
form a continuous ring shape. Further 46c shows how
an individual ring-shaped artificial acetabulum surface
part 71 connects to other ring-shaped artificial acetabu-
lum surface parts 71 using the mechanical connecting
member 72b to form an artificial acetabulum surface 65.
[0172] Fig. 47a,b,c,d, shows an artificial acetabulum
surface 65 in which the artificial acetabulum surface 65
comprises a first 73a and a second 73b section, shown
in fig. 47b. The first and second sections are displaceable
in relation to each other.
[0173] According to a first example said first section
73a can be rotated in relation to said second section 73b
so that said second section 73b travels underneath said
first section 73a to create a displaced artificial acetabu-
lum surface 74, as shown in fig. 47c, which is possible
to insert into a hip joint of a human patient through a hole
being oval, or at least having an area smaller than the
cross sectional area of the artificial acetabulum surface
65 when in its full functional size 65. According to this
example the two sections 73a,b are connected to each
other when the artificial acetabulum surface is returned
to its full functional size using a mechanical form fitting
75, as shown in fig. 47d. However it is also conceivable
that said connection is assisted or replaced with screws,

welding, sprints, band, adhesive or some other mechan-
ical connecting member.
[0174] Fig. 48a shows an artificial acetabulum surface
65 in which the artificial acetabulum surface 65 compris-
es four slits 66. The artificial acetabulum surface 65 is
flexible in its construction allowing the four artificial
acetabulum arms 67 to be folded towards the center axis
of the artificial acetabulum surface 65 thus allowing the
artificial acetabulum surface to be inserted into a hip joint
through a hole smaller than the full functional size of the
artificial acetabulum surface 65.
[0175] Fig. 48b shows the artificial acetabulum surface
65 in its folded state.
[0176] Fig. 49a shows a surgical instrument adapted
to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface. The surgical in-
strument comprises a gripping portion 76 and a handling
portion 77. According to the examples shown in fig.
49a,b,c the instrument further comprises a rotation ele-
ment 78 that enables the gripping part 76 to rotate in
relation to the handling part 77, however it is equally con-
ceivable that the surgical instrument lacks this rotation
element 78.
[0177] Fig. 49b shows the surgical instrument adapted
to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface. According to this
example the surgical instrument further comprises a par-
allel displaced section 79, which increases the reach of
the instrument and facilitates the reaching of the hip joint
through a hole 18 in the pelvic bone 9 from the opposite
side from acetabulum.
[0178] Fig. 49c shows the surgical instrument adapted
to insert a prosthesis, prosthetic parts or parts needed
to create or provide a hip joint surface. According to this
example the surgical instrument further comprises two
angle adjusting members 80a,b. The angle adjusting
members could be adjustable for varying the angle of
said gripping part 76 in relation to the handling portion
77, or fixed in an angle suitable for creating operating in
a hip joint through a hole in the pelvic bone from the
opposite side from acetabulum 8.
[0179] Fig. 50 shows the hip joint in section after the
artificial caput femur surface 45, and the artificial acetab-
ulum surface 65 have been provided.
[0180] A different approach to the step of providing an
artificial hip joint surface will now be described. This ap-
proach comprises the steps of casting an artificial hip
joint surface inside of the hip joint. These steps can be
performed by means of a mould, or without.
[0181] Fig. 51 shows the step of placing a mould 81
inside of the hip joint of a human patient through a hole
18 in the pelvic bone 9. The step of placing said mould
81 can be performed in the surgical, or in the laparoscop-
ic/arthroscopic method.
[0182] Fig. 52a,b,c,d shows an alternative approach
to placing said mould 81 in the hip joint of a human patient.
Said alternative approach comprises the steps of creat-
ing a hole 82 in the femur bone 7 following a length axis
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of the collum femur 6, said hole starting from the lateral
side of the thigh, penetrating the cortex of the femur bone
7 and eventually reaching the cortex of the caput femur
5 from the inside thereof, penetrating said cortex and
entering into the hip joint. After the creation of the hole
82 in the femur bone 7 the mould 81 is inserted into the
hip joint through the hole 82 using a surgical instrument
83 adapted therefor, shown in fig. 52b.
[0183] Fig 52c shows the mould 81 when being insert-
ed into the hip joint using the surgical instrument 83
adapted therefor.
[0184] Fig. 52d shows the mould 81 after insertion into
the hip joint, the surgical instrument used to place said
mould 81 in the hip joint is retracted after the insertion is
completed.
[0185] It is also conceivable that the hip joint surface
is provided by casting the hip joint surface inside of the
hip joint without the use of a mould 81.
[0186] Fig. 53 shows the hip joint in section wherein a
first sealing member 84 is inserted through a hole 18 in
the pelvic bone 9 using an instrument adapted therefor
85. The step of placing said first sealing member 84 can
be performed in the surgical, or in the laparoscopic/ar-
throscopic method.
[0187] Fig. 54 shows the hip joint in section wherein a
second sealing member 86 is inserted through the sur-
gical or laparoscopic/arthroscopic method. The first 84
and second 86 sealing members creates a sealed space
87 between the acetabulum 8 and the caput femur 5
adapted to be used as a mould for providing an artificial
acetabulum 65 and/or a caput femur surface 45.
[0188] Fig. 55a,b,c shows an alternative approach to
placing said first sealing member 84 in the hip joint of a
human patient. Said alternative approach comprises the
steps of creating a hole 82 in the femur bone 7 following
a length axis of the collum femur 6, as shown in fig. 55a,
said hole starting from the lateral side of the thigh, pen-
etrating the cortex of the femur bone 7 and eventually
reaching the cortex of the caput femur 5 from the inside
thereof, penetrating said cortex and entering into the hip
joint. After the creation of the hole 82 in the femur bone
7 the first sealing member 84 is inserted into the hip joint
through the hole 82 using a surgical instrument 88 adapt-
ed therefor, as shown in fig. 55c.
[0189] Fig. 56a,b,c shows the surgical instrument
adapted to insert a mould 81 and/or a first and second
sealing member 84,86 into the hip joint of a human patient
through a hole 18 in the pelvic bone 9 or a hole 82 in the
femur bone 9.
[0190] Fig 56b shows a section of the surgical instru-
ment 83,85,88 comprising a tube like element for housing
of the mould 81 and/or said first and second sealing mem-
bers 84,86. A piston 89 used to transport said mould 81
and/or first and second sealing members 84,86 into the
hip joint of a human patient is also shown.
[0191] Fig 56c shows a the surgical instrument
83,85,88 adapted to insert a mould 81 and/or a first and
second sealing member 84,86 into the hip joint of a hu-

man patient, the second embodiment further comprises
a flexible or bent part 91 improving the reach of the sur-
gical instrument.
[0192] After the steps of providing a mould 81 or a
sealed space 87, fluid is injected into said mould 81 or
into said sealed space 87 through the hole 18 in the pelvic
bone 9 or the hole 82 in the femur bone 7.
[0193] Fig. 57 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a sealed
area 87 in the hip joint through a hole 18 in the pelvic
bone 9 from the opposite side from acetabulum 8. Said
sealed area 87, being sealed by a first 84 and second 86
sealing member. The injecting member 92 comprises a
piston 94 that pushes said fluid 93 into the sealed area 87.
[0194] Fig. 58 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a mould 81
in the hip joint through a hole 82 in the femur bone 7. The
injecting member 92 comprises a piston 94 that pushes
said fluid 93 into the mould 81.
[0195] Fig. 59 shows the hip joint in section wherein
an injecting member 92 injects a fluid 93 into a sealed
area 87 in the hip joint through a hole 82 in the femur
bone 7. Said sealed area 87, being sealed by at least a
first 84 sealing member. The injecting member 92 com-
prises a piston 94 that pushes said fluid 93 into the sealed
area 87.
[0196] Fig. 60 shows the sealed area 87, sealed by the
first 84 and second 86 sealing member together with the
caput femur 5 and the pelvic bone 9. A fluid adapted to
harden 93 has been injected into said sealed area, and
after the hardening of said fluid it provides at least one
hip joint surface.
[0197] Fig. 61 shows a lateral section of the human
body wherein an injecting member 92 injects a fluid into
a mould 81 in the hip joint through a hole 18 in the pelvic
bone 9 from the opposite side from acetabulum 8.
[0198] After the injecting member 92 has injected a
fluid 93 into a mould 81 or a sealed are 87 it is being
retracted from the area.
[0199] The mould 81 and the first and second sealing
members 84,86 according to any of the embodiments
can further be adapted to be resorbable by the human
body or to melt after they have served their purpose.
[0200] After at least one hip joint surface has been pro-
vided through a hole 18 in the pelvic bone 9, in accord-
ance with any of the embodiment above, said hole 18
needs to be closed.
[0201] Fig. 62 shows the hip joint of a human patient
in section wherein a bone plug 31 is placed in the hole
18 in the pelvic bone 9 to close said hole 18. According
to a first example the artificial acetabulum surface 65
comprises supporting members 94 which carries the load
placed on the acetabulum 8 from weight of the human
patient through the contact with the caput femur 5. Said
supporting members can be adapted to be displaceable
97 supporting members. The bone plug 31 can be at-
tached to the artificial acetabulum surface 11 and/or the
pelvic bone 9 by means of bone cement, adhesive,
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screws, form fitting, welding, sprints, band or some other
mechanical connecting member.
[0202] Fig 63 shows the hip joint of a human patient in
section wherein the bone plug 31 placed in the hole 18
in the pelvic bone 9 is further supported by supporting
means 96 placed between the bone plug 31 and the pel-
vic bone 9 on the opposite side from acetabulum 8 using
at lest one of: bone cement, adhesive, screws, form fit-
ting, welding, sprints, band or some other mechanical
connecting member.
[0203] Fig. 64 shows a bone plug 31 or a prosthetic
part 98 comprising several displaceable supporting
members adapted to carry the load placed on the acetab-
ulum 8 from weight of the human patient through the con-
tact with the caput femur 5. The displaceable parts 97
are displaced into a corresponding part in or at the edge
of the hole 18 in the pelvic bone 9.
[0204] According to a second example the closing of
the hole 18 in the pelvic bone is done by means of a
prosthetic part 98. Fig. 65a shows the prosthetic part 98
being inserted into a hole 18 in the pelvic bone 9 from
the opposite side from acetabulum 8. According to one
embodiment the prosthetic part 98 comprises supporting
members 99 adapted to correspond with sections 100 of
the hole 18 in the pelvic bone 9. After the prosthetic part
98 has been inserted into said hole 18 in the pelvic bone
9 it is rotated so that the supporting members 99 comes
in contact with the pelvic bone 9 and can carry the load
placed on the acetabulum 8 from weight of the human
patient through the contact with the caput femur 5. Said
prosthetic part 98 could also be adapted to serve as ar-
tificial acetabulum surface 65 according to any of the
above mentioned examples.
[0205] Fig. 65b shows the prosthetic part 98 when ro-
tated to carry the load placed on the acetabulum 8 from
weight of the human patient through the contact with the
caput femur 5.
[0206] Fig. 65c shows the hip joint of a human patient
in section wherein the prosthetic part 98 closes the hole
18 in the pelvic bone 9 and carries the load placed on
the acetabulum 8 from weight of the human patient
through the contact with the caput femur 5 by means of
the supporting members 99. The prosthetic part 98 can
further be fixated to the pelvic bone 9 by means of bone
cement, adhesive, screws, form fitting, welding, sprints,
band or some other mechanical connecting member.
[0207] Fig. 66a shows the hip joint of a human patient
in section wherein bone plug 31 or prosthetic part 98 is
attached to the pelvic bone 9 by means of screws 101
placed from the opposite side from acetabulum 8. The
screws 101 are possible to place in different angles de-
pending on reach or need for support.
[0208] Fig. 66b shows the hip joint of a human patient
in section wherein bone plug 31 or prosthetic part 98 is
attached to the pelvic bone 9 by means of a plate 102 at
least partly covering said bone plug 31 or prosthetic part
98. According to a first example the plate 102 is attached
to the pelvic bone 9 by means of screws 103 placed from

the opposite side from acetabulum 8. However it is also
conceivable that said screws 103 can be replaced or as-
sisted by bone cement, adhesive, form fitting, welding,
sprints, band or some other mechanical connecting
member.
[0209] Fig. 66c shows the hip joint of a human patient
in section wherein two bone plugs 31 or prosthetic parts
98 are attached to the pelvic bone 9 by means of a plate
102 at least partly covering said bone plugs 31 or pros-
thetic parts 98. According to a first example the plate 102
is attached to the pelvic bone 9 by means of screws 103
placed from the opposite side from acetabulum 8. How-
ever it is also conceivable that said screws 103 can be
replaced or assisted by bone cement, adhesive, form fit-
ting, welding, sprints, band or some other mechanical
connecting member. Fig 66c also shows the provided
artificial acetabulum surface 65.
[0210] Fig. 66d shows the hip joint of a human patient
in section wherein two holes 18 in the pelvic bone has
been covered by means of a fluid injected into said holes
18, through sealing members 104, said fluid 93 being
adapted to harden. Furthermore a plate 102 has been
provided at least partly covering said holes 18. According
to a first example the plate 102 is attached to the pelvic
bone 9 by means of screws 103 placed from the opposite
side from acetabulum 8. However it is also conceivable
that said screws 103 can be replaced or assisted by bone
cement, adhesive, form fitting, welding, sprints, band or
some other mechanical connecting member. Fig 66d also
shows the provided artificial acetabulum surface 65, and
the provided artificial caput femur surface 45.
[0211] Fig. 67a shows an injecting member 105 for in-
jecting a fluid adapted to harden 93, preferably bone ce-
ment or adhesive to be used as support in the closing of
the hole 18 in the pelvic bone 9. The injecting member
105 comprises a piston 94 that pushes said fluid 93 the
area where it is wanted.
[0212] Fig. 67b shows the injecting member 105 as it
is inserted through the skin 106 of a human patient in the
surgical or laparoscopic/arthroscopic method, and is fur-
ther placed in connection with the hip joint through the
hole 18 in the pelvic bone 9. The injecting member 105
is adapted to inject a fluid 93 adapted to harden.
[0213] Fig. 68 shows the injecting member 105 accord-
ing to any of the examples above, adapted to inject fluid
93 into a mould 81, a sealed area 87 or a connecting
area between the pelvic bone 9 and a prosthetic part, the
pelvic bone 9 and a bone plug 31 or the caput femur 5
and a prosthetic part. Said injecting member comprises
a container 107 adapted to hold a fluid for injection. Ac-
cording to a first example said container comprises two
compartments 108a,b adapted to hold two different flu-
ids, said fluids being adapted to harden when mixed. In
the example when the container 107 is adapted to hold
two fluids, it is conceivable that the injecting member 105
further comprises a mixing member 109 wherein said two
fluids are being mixed before injection. According to a
second example (not shown) said container 107 is adapt-
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ed to keep said fluid sterile. According to a third example
(not shown) said container 107 is adapted to keep said
fluid cold and according to a fourth example (not shown)
said container 107 is adapted to keep said fluid in a dark
environment. Furthermore a combination of the above
mentioned examples is conceivable.
[0214] After the step of closing the hole in the pelvic
bone of the human patient is concluded all instruments
are retracted and the final step of the surgical or laparo-
scopic/arthroscopic method is performed. The final step
comprises suturing or stapling the affected tissue and
finally suturing or stapling the skin of the human patient.
[0215] Fig. 69a shows the step of suturing 110 or sta-
pling 111 the skin 106 of the human patient in the surgical
method, whereas fig. 69b shows the step of suturing 110
or stapling 111 the skin 106 of the human patient in the
laparoscopic/arthroscopic method.
[0216] Please note that any embodiment or part of em-
bodiment as well as any method or part of method could
be combined in any way. All examples herein should be
seen as part of the general description and therefore pos-
sible to combine in any way in general terms.

Claims

1. A drill for creating a through-going hole in the pelvic
bone of a human patient, the drill comprising an in-
ternal portion (191) adapted to be placed inside the
body of a patient, when in use, and an external por-
tion (190) adapted to be kept outside of the body of
the patient when in use, the drill comprising:

- a driving member (21),
- a bone contacting organ (22) in connection with
the driving member being a part of the internal
portion and being adapted for bone and/or car-
tilage drilling in the pelvic bone,
- an operating device (23) adapted to operate
said driving member,

wherein said bone contacting organ (22) is adapted
to create the hole (18) in the acetabulum area, start-
ing from the abdominal side of the pelvic bone (9) of
the human patient, wherein said drill is adapted to
be operated by said operating device from the ab-
dominal side of the pelvic bone of the human patient,
wherein said drill is adapted to be used with at least
one of an laparoscopic and arthroscopic method per-
formed at least partly in at least one of;
the abdominal cavity, an area between peritoneum
and the pelvic bone, an area of the pelvic bone and
surrounding tissue, the pelvic area, and an area of
the pelvic bone that comprises the inguinal area,
characterized in that at least one of the operating
device and the driving member is connected to a
device (165) for measurement of torque, whereby
the operating device and/or driving member can be

turned off when the torque is below a predefined val-
ue for stopping the bone contacting organ when the
hole in the pelvic bone has been created.

2. The drill according to claim 1, wherein said operating
device comprising at least one of;
a part of the external portion,
a part of the internal portion,
an electrical operation device (158),
an electrical motor (158),
a hydraulic operation device (159),
a hydraulic pump (159),
battery power, and
a battery integrated in said drill.

3. The drill according to any one of the preceding
claims, wherein the driving member is adapted to be
operated on the abdominal side of the pelvic bone.

4. The drill according to any one of the preceding
claims, wherein the driving member comprises an
angle adjustment device (157) for adjusting the angle
of the bone contacting organ towards the pelvic
bone.

5. The drill according to any one of the preceding
claims, wherein the driving member comprises at
least one element selected from a group consisting
of:

a. a worm gear.
b. a chain (156),
c. a driving belt
d. a universal joint (155), and
e. a gear wheel (153).

6. The drill according to any one of the preceding
claims, wherein said drill comprises at least one bend
(29a, 29b) such that the internal portion of the drill
can be introduced through the skin of the patient and
moved down the pelvic bone to a position on the
opposite side of the acetabulum for creating a hole
in the pelvic bone from the abdominal side thereof
and further into the hip joint, wherein said bend is
bent with an angle in the interval 10 - 20 degrees or
20 - 30 degrees or 30 - 40 degrees or 40 - 50 degrees
or 50 - 60 degrees.

7. The drill according to any one of the preceding
claims, wherein the external portion further compris-
es a handle (24), wherein the length of the drill is
adapted to reach from the handle and to the area of
the pelvic bone opposite to the acetabulum for cre-
ating a hole in the pelvic bone, wherein the distance
between the end of said handle and said bend is in
the interval 10 - 20 cm or in the interval 20 - 30 cm
or in the interval 30 - 40 cm or in the interval 40 - 50
cm.
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8. The drill according to any one of claims 6 - 9, wherein
the distance between said bend and the bone con-
tacting organ is in the interval 2 - 4 cm or in the interval
4 - 6 cm or in the interval 6 - 8 cm or in the interval
10 - 12 cm or in the interval 12 - 14 cm.

9. The drill according to any one of the preceding
claims, wherein the internal portion comprises at
least one of;

- a plurality of connectable parts adapted to be
connected after insertion into the patient for
forming the internal portion of the medical de-
vice, and
- a first part comprising the bone contacting or-
gan, and a second part comprising the driving
member, and wherein the first and second parts
are adapted to be connected after insertion into
the body of the patient for at least partially form-
ing the internal portion of the pelvic drill.

10. The drill according to claim 4, wherein said angle
adjustment device comprises at least one of; a fixed
angle, and an adjustable angle.

11. The drill according to any one of the preceding
claims, wherein said drill comprise at least one of;
a parallel displaced part or section (157),
a device (162) for measurement of the depth of said
hole,
at least one camera (163),
at least one light source (164),
a gripping device (76) for gripping said bone plug,
and
a device (152) for transport of said pieces of bone.

12. The drill according to any one of the preceding
claims, wherein said drill is adapted to at least one of;
be bent by means of at least one gear wheel,
be bent by means of at least one universal joint,
make a bone plug (31), and
make pieces of bone (32) smaller than 1 cubic cm,
when creating said hole.

13. The drill according to any one of the preceding
claims, wherein said drill further comprises at least
one of; a stabilizing drill (151), and a covering mem-
ber (240) adapted to cover the bone contacting organ
such that the bone contacting organ do not damage
the tissue of the patient when inserted into the ab-
dominal cavity through an incision in the abdominal
region.

14. The drill according to any one of the preceding
claims, wherein said bone contacting organ is at
least one of;
adapted to drill in cartilage, and
replaceable by a reaming organ (40, 41) adapted to

ream an acetabulum or a caput femur
replaceable by a reaming organ, wherein said ream-
ing organ is expandable and adapted for insertion
through a hole smaller than the area possible to ream
using said expandable reamer, and adapted to ream
an acetabulum or a caput femur.

Patentansprüche

1. Bohrer zur Erzeugung eines durchgehenden Lochs
im Hüftknochen eines menschlichen Patienten, wo-
bei der Bohrer einen inneren Abschnitt (191), der
geeignet ist, im Gebrauch in dem Körper eines Pa-
tienten platziert zu werden, und einen äußeren Ab-
schnitt (190) umfasst, der geeignet ist, im Gebrauch
außerhalb des Körpers des Patienten gehalten zu
werden, wobei der Bohrer Folgendes umfasst:

- ein Antriebselement (21),
- ein Knochenkontaktierorgan (22) in Verbin-
dung mit dem Antriebselement, das ein Teil des
inneren Abschnitts ist und zum Kochen-
und/oder Knorpelbohren im Hüftknochen geeig-
net ist,
- eine Betätigungsvorrichtung (23), die geeignet
ist, das Antriebselement zu betätigen,

wobei das Knochenkontaktierorgan (22) geeignet
ist, das Loch (18) im Acetabulumbereich ausgehend
von der abdominalen Seite des Hüftknochens (9)
des menschlichen Patienten zu erzeugen, wobei der
Bohrer geeignet ist, von der abdominalen Seite des
Hüftknochens des menschlichen Patienten her
durch die Betätigungsvorrichtung betätigt zu wer-
den, wobei der Bohrer geeignet ist, mit einem lapa-
roskopischen und/oder arthroskopischen Verfahren
verwendet zu werden, das mindestens teilweise in
der Bauchhöhle und/oder einem Bereich zwischen
Peritoneum und dem Hüftknochen und/oder einem
Bereich des Hüftknochens und des umliegenden
Gewebes und/oder dem Hüftbereich und/oder ei-
nem Bereich des Hüftknochens, der die Leistenge-
gend umfasst, durchgeführt wird, dadurch gekenn-
zeichnet, dass die Betätigungsvorrichtung
und/oder das Antriebselement mit einer Drehmo-
mentmessvorrichtung (165) verbunden ist, wodurch
die Betätigungsvorrichtung und/oder das Antriebse-
lement abgeschaltet werden Kann, wenn das Dreh-
moment unter einem vordefinierten Wert liegt, zum
Stoppen des Knochenkontaktierorgans, wenn das
Loch im Hüftknochen erzeugt worden ist.

2. Bohrer nach Anspruch 1, wobei die Betätigungsvor-
richtung
einen Teil des äußeren Abschnitts und/oder einen
Teil des inneren Abschnitts und/oder eine elektri-
sche Betätigungsvorrichtung (158) und/oder
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einen elektrischen Motor (158) und/oder eine hy-
draulische Betätigungsvorrichtung (159) und/oder
eine hydraulische Pumpe (159) und/oder Batterie-
strom und/oder
eine in den Bohrer integrierte Batterie umfasst.

3. Bohrer nach einem der vorhergehenden Ansprüche,
wobei das Antriebselement geeignet ist, an der ab-
dominalen Seite des Hüftknochens betätigt zu wer-
den.

4. Bohrer nach einem der vorhergehenden Ansprüche,
wobei das Antriebselement eine Winkelverstellvor-
richtung (157) zum Verstellen des Winkels des Kno-
chenkontaktierorgans zum Hüftknochen hin um-
fasst.

5. Bohrer nach einem der vorhergehenden Ansprüche,
wobei das Antriebselement mindestens ein Element
umfasst, das aus einer Gruppe ausgewählt ist, die
aus Folgendem besteht:

a. einem Schneckenrad,
b. einer Kette (156),
c. einem Antriebsriemen,
d. einem Kardangelenk (155) und
e. einem Zahnrad (153).

6. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der Bohrer mindestens eine Biegung (29a,
29b) umfasst, so dass der innere Abschnitt des Boh-
rers durch die Haut des Patienten eingeführt und den
Hüftknochen hinunter in eine Position auf der gegen-
überliegenden Seite des Acetabulums bewegt wer-
den kann, um ein Loch im Hüftknochen von der ab-
dominalen Seite davon und weiter in das Hüftgelenk
zu erzeugen, wobei die Biegung in einem Winkel im
Bereich 10 - 20 Grad oder 20 - 30 Grad oder 30 - 40
Grad oder 40 - 50 Grad oder 50 - 60 Grad gebogen
ist.

7. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der äußere Abschnitt ferner einen Griff (24)
umfasst, wobei die Länge des Bohrers geeignet ist,
von dem Griff bis zu dem dem Acetabulum gegen-
überliegenden Bereich des Hüftknochens zu gehen,
um ein Loch im Hüftknochen zu erzeugen, wobei der
Abstand zwischen dem Ende des Griffs und der Bie-
gung 10 - 20 cm oder 20 - 30 cm oder 30 - 40 cm
oder 40 - 50 cm beträgt.

8. Bohrer nach einem der Ansprüche 6 - 9, wobei der
Abstand zwischen der Biegung und dem Knochen-
kontaktierorgan 2 - 4 cm oder 4 - 6 cm oder 6 - 8 cm
oder 10 - 12 cm oder 12 - 14 cm beträgt.

9. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der innere Abschnitt

- mehrere verbindbare Teile, die geeignet sind,
nach dem Einführen in den Patienten verbunden
zu werden, um den inneren Abschnitt der medi-
zinischen Vorrichtung zu bilden, und/oder
- einen ersten Teil, der das Knochenkontaktier-
organ umfasst, und einen zweiten Teil, der das
Antriebselement umfasst, und wobei der erste
und der zweite Teil geeignet sind, nach dem Ein-
führen in den Körper des Patienten verbunden
zu werden, um mindestens teilweise den inne-
ren Abschnitt des Hüftbohrers zu bilden,

umfasst.

10. Bohrer nach Anspruch 4, wobei die Winkelverstell-
vorrichtung einen feststehenden Winkel und/oder ei-
nen verstellbaren Winkel umfasst.

11. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der Bohrer
einen parallel verschobenen Teil oder eine parallel
verschobene Sektion (157) und/oder eine Vorrich-
tung (162) zum Messen der Tiefe des Lochs
und/oder
mindestens eine Kamera (163) und/oder mindes-
tens eine Lichtquelle (164) und/oder eine Greifvor-
richtung (76) zum Ergreifen des Knochendübels
und/oder
eine Vorrichtung (152) zum Transport der Kochen-
stücke
umfasst.

12. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der Bohrer geeignet ist,
mittels mindestens eines Zahnrads gebogen zu wer-
den und/oder
mittels mindestens eines Kardangelenks gebogen
zu werden und/oder
einen Knochendübel (31) herzustellen und/oder
beim Erzeugen des Lochs Knochenstücke (32) her-
zustellen, die kleiner als 1 Kubikzentimeter sind.

13. Bohrer nach einem der vorhergehenden Ansprüche,
wobei der Bohrer ferner einen Stabilisierungsbohrer
(151) und/oder ein Abdeckelement (240) umfasst,
das geeignet ist, das Knochenkontaktierorgan so ab-
zudecken, dass das Knochenkontaktierorgan das
Gewebe des Patienten nicht beschädigt, wenn es
durch einen Einschnitt im abdominalen Bereich in
die Bauchhöhle eingeführt wird.

14. Bohrer nach einem der vorhergehenden Ansprüche,
wobei das Knochenkontaktierorgan
geeignet ist, in Knorpel zu bohren, und/oder durch
ein Fräsorgan (40, 41) ersetzbar ist, das geeignet
ist, ein Acetabulum oder einen Hüftkopf zu fräsen,
und/oder
durch ein Fräsorgan ersetzbar ist, wobei das Fräs-
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organ expandierbar ist und zum Einführen durch ein
Loch geeignet ist, das kleiner als der Bereich ist, der
unter Verwendung des expandierbaren Fräsers ge-
fräst werden kann, und zum Fräsen eines Acetabu-
lums oder eines Hüftkopfs geeignet ist.

Revendications

1. Foret servant à créer un trou traversant dans l’os
iliaque d’un patient humain, le foret comprenant une
portion intérieure (191) conçue pour être placée à
l’intérieur du corps d’un patient, lors de l’utilisation,
et une portion extérieure (190) conçue pour être
maintenue en dehors du corps du patient lors de
l’utilisation, le foret comprenant :

- un élément d’entraînement (21),
- un organe de contact avec l’os (22) relié à l’élé-
ment d’entraînement, faisant partie de la portion
intérieure et étant conçu pour percer un os et/ou
un cartilage dans l’os iliaque,
- un dispositif d’actionnement (23) conçu pour
actionner ledit élément d’entraînement,

ledit organe de contact avec l’os (22) étant conçu
pour créer le trou (18) dans la région de l’acétabulum,
depuis le côté abdominal de l’os iliaque (9) du patient
humain, ledit foret étant conçu pour être actionné
par ledit dispositif d’actionnement depuis le côté ab-
dominal de l’os iliaque du patient humain, ledit foret
étant conçu pour être utilisé avec une procédure la-
paroscopique et/ou une procédure arthroscopique
exécutées au moins partiellement au niveau d’au
moins un des sites suivants :

la cavité abdominale, une région entre le péri-
toine et l’os iliaque, une région de l’os iliaque et
des tissus adjacents, la région pelvienne et une
région de l’os iliaque qui comprend la région in-
guinale, caractérisé en ce que le dispositif d’ac-
tionnement et/ou l’élément d’entraînement sont
reliés à un dispositif (165) servant à mesurer un
couple, le dispositif d’actionnement et/ou l’élé-
ment d’entraînement pouvant ainsi être désac-
tivés lorsque le couple est inférieur à une valeur
prédéfinie afin d’arrêter l’organe de contact avec
l’os lorsque le trou dans l’os iliaque a été créé.

2. Foret selon la revendication 1, dans lequel ledit dis-
positif d’actionnement comprend au moins un des
éléments suivants :

une partie de la portion extérieure,
une partie de la portion intérieure,
un dispositif d’actionnement électrique (158),
un moteur électrique (158),
un dispositif d’actionnement hydraulique (159),

une pompe hydraulique (159),
de l’énergie d’une batterie, et
une batterie intégrée audit foret.

3. Foret selon l’une quelconque des revendications
précédentes, dans lequel l’élément d’entraînement
est conçu pour être actionné sur le côté abdominal
de l’os iliaque.

4. Foret selon l’une quelconque des revendications
précédentes, dans lequel l’élément d’entraînement
comprend un dispositif d’ajustement d’angle (157)
servant à ajuster l’angle de l’organe de contact avec
l’os vis-à-vis de l’os iliaque.

5. Foret selon l’une quelconque des revendications
précédentes, dans lequel l’élément d’entraînement
comprend au moins un élément sélectionné dans le
groupe constitué de :

a. un élément d’engrenage à vis sans fin,
b. une chaîne (156),
c. une courroie d’entraînement,
d. un joint de cardan (155), et
e. une roue dentée (153).

6. Foret selon l’une quelconque des revendications
précédentes, ledit foret comprenant au moins un
coude (29a, 29b) de telle sorte que la portion inté-
rieure du foret puisse être introduite à travers la peau
du patient et enfoncée jusqu’à l’os iliaque jusqu’à
une position sur le côté opposé de l’acétabulum afin
de créer un trou dans l’os iliaque depuis son côté
abdominal et plus avant dans l’articulation de la han-
che, ledit coude étant coudé suivant un angle com-
pris entre 10 et 20 degrés ou 20 et 30 degrés ou 30
et 40 degrés ou 40 et 50 degrés ou 50 et 60 degrés.

7. Foret selon l’une quelconque des revendications
précédentes, dans lequel la portion extérieure com-
prend en outre une poignée (24), la longueur du foret
étant conçue pour s’étendre de la poignée à la région
de l’os iliaque opposée à l’acétabulum afin de créer
un trou dans l’os iliaque, la distance entre l’extrémité
de ladite poignée et ledit coude étant comprise entre
10 et 20 cm ou entre 20 et 30 cm ou entre 30 et 40
cm ou entre 40 et 50 cm.

8. Foret selon l’une quelconque des revendications 6
à 9, dans lequel la distance entre ledit coude et l’or-
gane de contact avec l’os est comprise entre 2 et 4
cm ou entre 4 et 6 cm ou entre 6 et 8 cm ou entre
10 et 12 cm ou entre 12 et 14 cm.

9. Foret selon l’une quelconque des revendications
précédentes, dans lequel la portion intérieure
comprend :
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- une pluralité de parties raccordables conçues
pour être raccordées après insertion dans le pa-
tient afin de former la portion intérieure du dis-
positif médical, et/ou
- une première partie comprenant l’organe de
contact avec l’os, et une seconde partie com-
prenant l’élément d’entraînement, les première
et seconde parties étant conçues pour être rac-
cordées après leur insertion dans le corps du
patient afin de former au moins partiellement la
portion intérieure du foret pelvien.

10. Foret selon la revendication 4, dans lequel ledit dis-
positif d’ajustement d’angle comprend un angle fixe
et/ou un angle ajustable.

11. Foret selon l’une quelconque des revendications
précédentes, ledit foret comprenant au moins un élé-
ment parmi :

une partie ou section (157) déplacée parallèle,
un dispositif (162) servant à mesurer la profon-
deur dudit trou,
au moins un appareil de prise de vues (163),
au moins une source de lumière (164),
un dispositif de préhension (76) servant à saisir
ladite carotte osseuse, et
un dispositif (152) servant à transporter lesdits
fragments d’os.

12. Foret selon l’une quelconque des revendications
précédentes, ledit foret étant conçu de façon à :

être coudé au moyen d’au moins une roue den-
tée et/ou
être coudé au moyen d’au moins un joint de car-
dan et/ou
réaliser une carotte osseuse (31) et/ou produire
des fragments d’os (32) d’une taille inférieure à
1 cm cube, lors de la création dudit trou.

13. Foret selon l’une quelconque des revendications
précédentes, ledit foret comprenant en outre un foret
stabilisateur (151) et/ou un élément couvrant (240)
conçu pour recouvrir l’organe de contact avec l’os
de telle sorte que l’organe de contact avec l’os n’en-
dommage pas les tissus du patient lors de son in-
sertion dans la cavité abdominale à travers une in-
cision dans la région abdominale.

14. Foret selon l’une quelconque des revendications
précédentes, dans lequel ledit organe de contact
avec l’os :

est conçu pour percer un cartilage et/ou peut
être remplacé par un organe d’alésage (40, 41)
conçu pour aléser un acétabulum ou une tête
fémorale et/ou

peut être remplacé par un organe d’alésage, le-
dit organe d’alésage étant élargissable et conçu
en vue de son insertion à travers un trou plus
petit que la région pouvant être alésée à l’aide
dudit alésoir élargissable, et conçu pour aléser
un acétabulum ou une tête fémorale.
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