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(54) Title: HIP JOINT DEVICE

(57) Abstract: A medical device for implantation in a hip
joint of a patient is provided. The medical device is adapt-
ed to be fixated to the pelvic bone of the patient. The
medical device comprises an inner and an outer surface,
wherein a contacting portion, of said inner surface is
spherical and adapted to face the center of the hip joint
when said medical device is implanted. The medical de-
vice is adapted to receive a caput femur or a prosthetic re-
placement therefor having a spherical portion, wherein
said medical device comprises at least one extending por-
tion, extending said contacting portion of said inner sur-
face such that said at least one extending pottion clasps
said spherical portion of said caput femur, or a prosthetic
replacement therefor, such that said spherical portion is
restrained in said medical device. Restraining the caput
femur in the medical device reduces the risk that the hip
joint dislocates when in use by the patient.
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HIP JOINT DEVICE

Technical field

[0001] 'The presentinvention relates generally to medical devices for implantation
in a hip joint.

Backeround art

[0002] 'The hip jointis a synovial joint, joining the pelvis to the proximal portion
of the femoral bone. Synovial joints are the most common types of joints in
mammals, and are typical of nearly all limb joints. The contacting surfaces of said
the pelvic, the acetabulum, and the contacting surface of the femoral bone, the
caput femur, are smooth and rounded, and covered by articular cartilage. A
synovial membrane, encapsulates the joint, forming a hip joint cavity, which
contains synovial fluid. Outside the synovial membrane is a fibrous capsule and

ligaments, forming an articular capsule.

[0003] 'There are both natural and pathological processes leading to deteriorated
joint function. With age and wear, the articular cartilage becomes less effective as a
shock absorber and a lubricated surface. Different degenerative joint diseases, such

as arthritis, osteoartrithis, or osteoarthrosis, accelerate the deterioration.

[0004] Hip joint Osteoarthritis is a syndrome in which lowgrade inflammation
results in pain in the hip joints, caused by abnormal wearing of the Cartilage that
acts as a cushion inside if the hip joint. This abnormal wearing of the cartilage also
results in a decrease of the joints lubricating fluid called Synovial fluid. Hip joint
Osteoarthritis is estimated to affect 80% of all people over 65 years of age, in more

or less serious forms.

[0005] '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.
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[0006] 'The replacing of parts of the hip jointis one of the most common surgeries
to date performed at hundreds of thousands of patients in the world every year. The
mo st common method comprises placing a metal prosthesis in Femur and a plastic
bowl in Acetabulum. This operation is done through an incision in the hip and
upper thigh and through Fascia Iata and the lateral muscles of the thigh. To get
access t the joint, the supporting Capsule attached to Femur and Iium 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. Acetabulum is slightly enlarged using an Acetabular

reamer, and the plastic bowl is positioned using screws or bone cement.

[0007] 'The complications after hip joint surgery includes dislocation of the hip
joint and loosening of the prosthesis from its fixation in the femoral bone. The
loosening and/ or dislocation of the prosthesis could be induced by an abnormal
strain being placed on the hip joint from e.g. the patient falling or making a rapid
movement of the hip, or by a bodily macrophage reaction.
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Summary

[0008] A medical device for implantation in a hip joint of a patientis provided.
The medical device is adapted to be fixated to the pelvic bone of the patient. The
medical device comprises an inner and an outer surface, wherein a contacting
portion, of said inner surface is spherical and adapted to face the center of the hip
joint when said medical device is implanted. The medical device is adapted to
receive a caput femur or a prosthetic replacement therefor having a spherical
portion, wherein said medical device comprises at least one extending portion,
extending said contacting portion of said inner surface such that said atleast one
extending portion clasps said spherical portion of said caput femur, or a prosthetic
replacement therefor, such that said spherical portion is restrained in said medical
device. Restraining the caput femur in the medical device reduces the risk that the
hip joint dislocates when in use by the patient

[0009] According to one embodiment, the medical device is adapted to receive a
caput femur or a prosthetic replacement therefor having a collum femur or prosthetic
collum femur fixated to said spherical portion of said caput femur or prosthetic
replacement therefor. The inner surface comprises an equator line, being the largest
circular circumference of said inner contacting surface, being a surface adapted to
be in contact with said caput femur, or prosthetic replacement therefor. The atleast
one extending portion passes beyond said equator line, such that the end portion of
said contacting portion of said inner surface forms a circular extension line having a
smaller circumference than said equator line, and atleast one extending portion
circumferentially extends discontinuously along said equator line, such thata portion
of said collum femur or prosthetic replacement therefor can be placed between said

extension line and said equator line.

[00010] According to another embodiment, the medical device is adapted to

receive a caput femur or a prosthetic replacement therefor having a collum femur or
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prosthetic collum femur fixated to said spherical portion of said caput femur or
prosthetic replacement therefor. The inner surface comprises an equator line, being
the largest circular circumference of said inner surface and atleast one extending
portion passing beyond said equator line, such that the end portion of said
contacting portion of said inner surface forms a circular extension line having a
smaller circumference than said equator line. The atleast one extending portion
circumferentially extends discontinuously along said equator line, such thata portion
of said collum femur or prosthetic replacement therefor can be placed between said

extension line and said equator line.

[00011] According to one embodiment, the extension line is placed distal to the

equator line, when the medical device is implanted.

[00012] According to one embodiment, the atleast one extending portion extends
circumferentially along said equator line, dorsal to the rightleft axis of pelvis.

[00013] According to one embodiment, the atleast one extending portion extends
circumferentially along said equator line, dorsal to the coronal pelvis plane PXY and
proximal to the horizontal pelvis PXZ plane.

[00014] According to one embodiment, the atleast one extending portion extends
circumferentially along the equator line, dorsal to the coronal pelvis plane PXY and
distal to the horizontal pelvis PXZ plane.

[00015] According to another embodiment, the medical device extends
circumferentially along said equator line dorsal to the coronal pelvis plane PXY and
proximal to the horizontal pelvis PXZ plane, such that one extending portion extends
dorsal to the coronal pelvis plane PXY and distal to the horizontal pelvis PXZ plane.
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[00016] According to yet another embodiment, the atleast one extending portion
extends circumferentially along said equator line, in the proximal quadrant of the
equator line.

[00017] According to yet another embodiment, the atleast one extending portion
extends circumferentially along said equator line, in the distal quadrant of the
equator line.

[00018] According to yet another embodiment, two extending portions extends
circumferentially along said equator line, in the distal and proximal quadrant
thereof.

[00019] According to yet another embodiment, the atleast one extending portion
extends circumferentially along said equator line, in the proximal and dorsal

quadrant thereof.

[00020] According to yet another embodiment, the atleast one extending portion
extends circumferentially along said equator line, in the distal and dorsal quadrant
thereof.

[00021] According to yet another embodiment, the atleast one extending portion
extends circumferentially along said equator line, in the distal, dorsal and proximal

quadrant thereof.

[00022] According to yet another embodiment, the atleast one first portion of said
medical device is an extending portion, extending beyond said circular equator
line, and atleast a second portion is a portion not extending beyond said circular
equator line, wherein said second portion circumferentially extends along atleast %4

of said circular equator line.

[00023] According to yet another embodiment atleast a first portion of said

medical device is an extending portion, extending beyond said circular equator



WO 2011/005184 PCT/SE2010/050800

line, and atleasta second portionis a portion not extending beyond said circular
equator line, wherein said second portion circumferentially extends along atleast

1/ 3 of said circular equator line.

[00024] According to yet another embodiment atleast one first portion of the
medical device is an extending portion, extending beyond said circular equator
line, and atleasta second portion is a portion not extending beyond said circular
equator line, wherein said second portion circumferentially extends along atleast %2

of said circular equator line.

[00025] According to yet another embodiment, atleast a first portion of said
medical device is an extending portion, extending beyond said circular equator
line, and atleasta second portionis a portion not extending beyond said circular
equator line, wherein said first portion circumferentially extends along atleast¥ of
said circular equator line.

[00026] According to yet another embodiment, the atleast a first portion of said
medical device is an extending portion, extending beyond said circular equator
line, and atleasta second portionis a portion not extending beyond said circular
equator line, wherein said first portion circumferentially extends along atleast1/ 3
of said circular equator line.

[00027] According to yet another embodiment, at least a first portion of the
medical device is an extending portion, extending beyond said circular equator
line, and atleast a second portion is a portion not extending beyond said circular
equator line, wherein said first portion circumferentially extends along atleast of
said circular equator line.

[00028] According to yet another embodiment, atleast a first portion of said
medical device is an extending portion, extending beyond said circular equator
line, and atleasta second portionis a portion not extending beyond said circular
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equator line, wherein said first portion circumferentially extends along atleast1/ 10
of said circular equator line.

[00029] According to another embodiment of the medical device, atleasta first
portion of the medical device is an extending portion, extending beyond said
circular equator line, and atleast a second portionis a portion not extending
beyond said circular equator line. The first portion circumferentially extends along at
least 1/ 10 of said circular equator line, and the second portion circumferentially
extends along atleast4 of said circular equator line.

[00030] According to another embodiment, the medical device comprises atleast
two first portions of said medical device being extending portions, extending
beyond said circular equator line, and atleasta second portion being a portion not
extending beyond said circular equator line. The first portions each circumferentially
extends along atleast 1/ 10 of said circular equator line, and the second portion
circumferentially extends along atleast ¥4 of said circular equator line.

[00031] According to another embodiment atleast two first portions of said
medical device are extending portions, extending beyond said circular equator line,
wherein one of said extending portions extends further than the other extending
portion.

[00032] According to another embodiment, the medical device further comprises
two second portions not extending beyond said circular equator line, wherein said
two first extending portions circumferentially extends along said equator line

between said two second portions.

[00033] According to yet another embodiment, the medical device further
comprises at least one hole, wherein said atleast one hole is adapted to receive a

fixating member, for fixating said medical device to the pelvic bone.
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[00034] The hole could be adapted to receive a screw for fixating said medical

device to the pelvis.

[00035] According to yet another embodiment, the medical device comprises at
least one extending portion adapted to clasp the caput femur, or a prosthetic caput
femur, for restraining said caput femur, or prosthetic caput femur in said medical
device, and wherein said medical device is adapted to release the caput femur or
prosthetic caput femur from said medical device when a predetermined strain is

placed on said medical device.

[00036] According to another embodiment, the extending portion, when
implanted, is adapted to be placed such as to restrict the motion range of the hip
joint, and wherein said extending portion is adapted to be placed such that

adduction is restricted more degrees than flexion.

[00037] According to yet another embodiment, the extending portion, when
implanted, is adapted to be placed such as to restrict the motion range of the hip
joint, and wherein said extending portion is adapted to be placed such that

abduction is restricted more degrees than flexion.

[00038] According to yet another embodiment, the extending portion, when
implanted, is adapted to be placed such as to restrict the motion range of the hip
joint, and wherein said extending portion is adapted to be placed such that

adduction is restricted more degrees than extension.

[00039] In any of the embodiments, the extending portion, when implanted, is
adapted to be placed such as to restrict the motion range of the hip joint, and
wherein said extending portion is adapted to be placed such that abduction is

restricted more degrees than extension.
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[00040] According to one embodiment, the medical device comprises at least one
of extending portion, when implanted, adapted to be placed such as to restrict the
motion range of the hip joint. The extending portion is adapted to be placed or
shaped such that atleast one of adduction, abduction, flexion, extension, a
combination of flexion and adduction or abduction, a combination of extension and
adduction or abduction, rotation in, rotation out, and any combination of rotation in
or out and the other described movements, is restricted more degrees from maximal

movement than any of the other.

[00041] According to one embodiment, the prosthetic caput femur is ball shaped
and adapted to be atleast partly placed inside said inner surface, being bowl
shaped. The inner surface comprises an equator line, being the largest circular
circumference of said inner surface. The atleast one extending portion of the inner
surface passes beyond the equator line, such that the end portion of a contacting
portion of the inner surface, the most distal portion of the inner surface is adapted to
contact the prosthetic caput femur, when the inner surface is placed symmetrically
onto the prosthetic caput femur, forms a circular extension line parallel to said
equator line having a smaller circumference than said equator line. The at least one
extending portion is constructed according to atleastone of the following
alternatives; a) circumferentially extending discontinuously along said equator line
having enough circumferential distance lacking any extending portion and b)
extending with different distal extension in different extending portions or part of

such portion of said circumferential extension.

[00042] According to yet another embodiment, the said inner surface comprises an
equator line, being the largest circular circumference of said inner surface, the at
least one extending portion of the inner surface passes beyond the equator line,
such that the end portion of a contacting portion of said inner surface. The most

distal portion of the inner surface adapted to contact a prosthetic caput femur, when
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the inner surface is placed symmetrically onto the prosthetic caput femur, forms a
circular extension line parallel to said equator line having a smaller circumference
than said equator line, and the atleast one extending portion extends with different
distal extension over the circumferential extension, thus adapted to restrict
movements clearly different in different directions of movement, due to different

distal extension of different extending portions in said circumferential extension.

[00043] According to any of the embodiments the said inner surface could
comprise an equator line, being the largest circular circumference of said inner
surface. Atleast one extending portion of the inner surface could pass beyond the
equator line, such that the end portion of a contacting portion of said inner surface,
the most distal portion of said inner surface adapted to contact a prosthetic caput
femur, when the inner surface is placed symmetrically onto the prosthetic caput
femur, forms a circular extension line parallel to said equator line having a smaller
circumference than said equator line, and part of said atleast one extending
portion extends with different distal extension over the circumferential extension, thus
adapted to restrict movements cleary different in different directions of movement,
due to different distal extension of different parts of such extending portion in said

circumferential extension.

[00044] According to yet another embodiment the medical device comprises a
locking member for locking an artificial replacement of an acetabulum in a hip joint
to clasp a caput femur or an artificial replacement therefore, when implanted in a
hip joint of a patient, wherein said locking member is adapted to in situ assist in the
fixation of the medical device. The inner surface comprises an equator line, being
the largest circular circumference of said inner surface. Atleast one extending
portion of the inner surface passes beyond the equator line, such that the end
portion of the contacting portion of the inner surface. The most distal portion of the

inner surface is adapted to contact a caput femur or prosthetic caput femur, when
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the inner surface is placed symmetrically onto the prosthetic caput femur, forms a
circular extension line parallel to said equator line having a smaller circumference
than said equator line. The locking member is adapted to lock the caput femur or
prosthetic caput femur such that the caput femur or prosthetic caput femur remains
clasped and restrained in the inner surface, and the locking member is adapted to
lock the atleast one extension portion, when implanted, having atleast the end
portion of the extension portion radially fixed within said circular extension line.

[00045] According to another embodiment, the locking member is adapted to lock

in atleast a first and second locking position.

[00046] According to yet another embodiment, the locking member is adapted to
lockin atleast a firstand a second locking position. The locking member is adapted
to; in said first locking position, lock an artificial caput femur surface having atleast
one extending portion, to a first size caput and/ or collum femur, and in said second
locking position, lock said artificial caput femur surface, to a second smaller size

caput femur and/ or collum femur.

[00047] According to yet another embodiment, the hip joint has a collum femur,
having a first axial distribution leading to a caput femur, wherein said collum femur
is placed distal to the caput femur, a center axis of the collum and caput femur in
line with the first axial distribution being the caput femur center axis. The caput
femur has a substantially ball shaped configuration with an outer maximum radius
perpendicular to the caput femur center axis, the caput femur being placed in a
bowl shaped acetabulum, having an opening, wherein the bowl shaped acetabulum
has a second axial distribution with an acetabulum center axis from the center of the
bottom of the acetabulum bowl and following the center of the bowl towards the
center of the opening of the bowl, towards the caput femur. The acetabulum bowl
has an inner maximum radius perpendicular to the acetabulum center axis, wherein

the caput femur center axis is in line/ aligned with the acetabulum center axis, in a
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special centered position, when the caput femur is placed; aligned, centered and
symmetrical in the acetabulum bowl in the hip joint, the aligned center axis is
defined as the hip joint center axis, wherein the caput femur and the acetabulum
has one hip joint surface each, placed towards and contacting each other, wherein
the hip joint surfaces carrying weight in the hip joint are the weight carrying
surfaces, wherein the outer maximum radius of the caput femur is forming a circular
extending, maximum caput femur radius circle, extending perpendicular to the hip
joint center axis, defining a maximum caput femur radius cross-section
perpendicular to the hip joint center axis, wherein: said medical device comprises at
least one artificial hip joint surface, adapted to atleast partly replace atleastone of
the hip joint surfaces, said artificial hip joint surface atleast partly being hollow and
having an inner and outer surface, wherein said artificial hip joint surface has an
artificial hip joint surface center axis aligned with the hip joint center axis when the
hip jointis placed in the special centered position, when at least one of said
artificial hip joint surfaces is implanted in the hip joint, with the caput femur or an
artificial caput femur surface placed; aligned, centered and symmetrical in the
acetabulum bowl or an artificial acetabulum surface in the hip joint, wherein said
medical device comprises a central part and a surrounding part, the central part
being aligned with the artificial hip joint surface center axis and the surrounding
part surrounding the surface of the caput femur or an artificial caput femur surface
notincluding the central part, wherein the caput femur or an artificial caput femur
surface, has a maximum caput femur radius crosssection, in which the outer
maximum radius of the caput femur or said artificial caput femur surface is forming
a circular extending maximum caput femur or artificial caput femur radius circle,
extending perpendicular to the hip joint center axis, defining the maximum caput
femur radius crosssection perpendicular to the hip joint center axis or perpendicular
to said artificial hip joint surface center axis, when the hip jointis placed in said

special centered position, wherein the surrounding part of said atleast one artificial
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hip joint surface comprises at least one first extending portion of the artificial hip
joint surface for extending in distal direction at least partly beyond the maximum
caput femur radius crosssection, when the hip joint is placed in said special
centered position, when at least one of the artificial hip joint surfaces is implanted in
the hip joint, wherein said atleast one first beyond partis adapted to have a closest
perpendicular distance to said artificial hip joint surface center axis, being smaller
than an inner maximum distance, extending perpendiculady from said artificial hip
joint surface center axis to said inner surface of said artificial hip joint surface, when
the hip jointis placed in the above mentioned special centered position and said
artificial hip joint surface is placed in a functional position in the hip joint, thus
adapted to create and creating a more stable position of said artificial hip joint
surface when mounted in the hip joint

According to yet another embodiment, the hip joint has a caput femur hip joint
surface partly being the contacting surface of the hip joint, the hip joint further
having a collum femur, having a first axial distribution leading to a caput femur,
wherein a center axis of the first axial distribution of the collum femur and the caput
femur, being the caput femur center axis, wherein the collum femur is placed more
distal than caput femur. The medical device comprises an artificial caput femur
surface being hollow, having a major opening adapted to be directed towards the
caput femur or a surgically modified caput femur, wherein said artificial caput fermur
surface is adapted to replace a caput femur hip joint surface. The artificial caput
femur surface further having; a medical device caput center axis passing through
said major opening, being aligned with the caput femur center axis, when said
medical device is implanted in a functional position in the hip joint, wherein said
medical device comprises a central part and a surrounding part, the central part
being aligned with the medical device center axis and the surrounding part
surrounding the surface of the caput femur or the surgically modified caput femur
not including the central part, and wherein said medical device further comprising
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an inner surface adapted to have a first distal distance extending perpendicularly
from said medical device caput center axis to said inner surface of the surrounding
part of said artificial caput femur surface, said first distal distance being shorter than
a second proximal distance extending perpendiculary from said medical device
caput center axis to said inner surface of said artificial caput femur surface, said
second proximal distance extending from a more proximal position on said medical
device caput center axis than said first distal distance, being the second proximal
distance, when said artificial caput femur surface is implanted in said functional
position in the hip joint. According to yet another embodiment, the hip joint has an
acetabulum, being a bowl shaped contacting surface of the hip joint comprising a
substantially circular major opening in distal direction of the acetabulum in the hip
joint and a bottom center point in said bowl shaped acetabulum proximally in the
hip joint, wherein an acetabulum center axis extends from the bottom point through
the center point of the substantially circular opening, wherein the acetabulum has a
weight carrying surface contacting a ball shaped caput femur located in the
acetabulum bowl in the hip joint, wherein the caput femur is connected to the collum
femur, and the collum femur has a center axis aligned with a caput femur center
axis, wherein; said medical device comprises an artificial acetabulum surface
adapted to replace the weight carrying surface of the acetabulum, wherein said
artificial acetabulum surface is hollow and has a major acetabulum opening
adapted to be directed towards the caput femur or an artificial replacement of at
least the surface of the caput femur, wherein said artificial acetabulum surface is
adapted to receive a caput femur or an artificial replacement of at least the surface
of the caput femur, in said hollow artificial acetabulum surface, when implanted in
the hip joint, said artificial acetabulum surface having; a medical device
acetabulum center axis, adapted to be aligned with the acetabulum center axis,
when said artificial acetabulum surface is placed in the hip joint, and an inner

surface adapted to have a first distal distance extending perpendiculary from said
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medical device acetabulum center axis, to said inner surface of said artificial
acetabulum surface, said first distal distance being shorter than a second proximal
distance extending perpendiculardy from said medical device acetabulum center
axis to said inner surface of said artificial acetabulum surface, said second proximal
distance extending from a more proximal position on said medical device
acetabulum center axis than said first distal distance, when said artificial
acetabulum surface is implanted functionally in the hip joint, wherein said artificial
acetabulum surface is adapted to receive in the hollow artificial acetabulum surface
the caput femur or an artificial replacement of atleast the surface of the caput

femur, when implanted in the hip joint, for achieving a functional hip joint

[00048] The medical device could have atleastone of extending portion adapted
to have atleast one of its shape or position such that the restriction of movement
range of the hip joint, in degrees from maximal movement, is restricted more in at

least one predefined direction than in any other direction, when implanted.

[00049] A method using any medical device according to any of the preceding
claims is further provided. The method comprises the steps of: cutting the skin in the
hip region dissecting the hip joint implanting the medical device in the hip joint of a
patient, fixating the device to the pelvic bone of the patient, and wherein said
medical device comprises an inner and an outer surface, having a contacting
portion of said inner surface being spherical and bowl shaped facing the inner
surface to the center of the hip joint having atleast one extending portion,
extending a contacting portion for contacting the caput femur or a prosthetic
replacement therefor, placing a caput femur or a prosthetic replacement therefor
having a spherical portion, such that said extending contacting portion of said inner
surface is clasping said spherical portion of said caput femur, or a prosthetic
replacement therefore, such that said caput femur, or a prosthetic replacement

therefore is restrained in said bowl shaped inner surface.
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[00050] The method could further comprise the steps of placing said inner surface
contacting the surface of the caput femur or artificial replacement therefor, the
surface of the caput femur or artificial replacement therefor comprising an equator
line being the largest circular circumference of said surface, placing and passing
with said atleast one extending portion beyond said equator line, such that the end
portion of said contacting portion of said inner surface forms a circular extension
line having a parallel smaller circumference than said equator line, the end portion
being the most distal portion of the inner surface being in contact with said caput
femur or artificial replacement therefore, when said caput femur or artificial
replacement therefore is placed symmetrically in said inner surface, and wherein
said atleast one extending portion is extending circumferentially discontinuously
along said equator line, such thata portion of said collum femur or prosthetic
replacement therefor can be placed between said extension line and said equator

line.

[00051] The method could further comprise the step of mounting the at least one
extending portion according to atleast one of the following alternatives: a)
extending circumferentially discontinuously along said equator line having enough
circumferential distance lacking any extending portion and b) extending with
different distal extension in different extending portions or part of such portion of

said circumferential extension.

[00052] According to yet another embodiment the medical device could comprise
a locking member for locking an artificial replacement of an acetabulum in a hip
joint to clasp a caput femur or an artificial replacement therefor, when implanted in
a hip joint of a patient. The locking member could be adapted to in situ assist in the
fixation of the medical device. The artificial acetabulum could comprise an inner
surface comprising an equator line, being the largest circular circumference of said

inner surface, wherein atleast one extending portion of said inner surface passes
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beyond said equator line, such that the end portion of a contacting portion of said
inner surface, the most distal portion of said inner surface adapted to contacta
caput femur or artificial caput femur forms a circular extension line parallel to said
equator line having a smaller circumference than said equator line, when the inner
surface is placed symmetrically onto the prosthetic caput femur. The method could
comprise the following steps: cutting the skin in the hip region, dissecting the hip
joint, implanting the medical device in a hip joint of a patient, fixating the artificial
replacement of an acetabulum to the pelvic bone of the patient, comprising an inner
and an outer surface, having a contacting portion of said inner surface being
spherical and bowl shaped, facing the inner surface to the center of the hip joint
having atleast one extending portion, extending a contacting portion for contacting
the caput femur or a prosthetic replacement therefor, placing a caput femur or an
artificial replacement therefore having a spherical portion, such that said extending
contacting portion of said inner surface is clasping said spherical portion of said
caput femur, or an artificial replacement therefore, placing said locking member
such that said caput femur, or artificial replacement therefor is restrained in said
bowl shaped inner surface, and locking said caput femur or artificial caput femur in
said clasped and restrained position in said inner surface, by fixating radially at
least the end portion of the atleast one extension portion within said circular

extension line.

[00053] Pease note that any embodiment or part of embodiment, feature, method,
associated system, part of system described herein or in the associated figures may

be combined in any way.
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Brief description of drawings

[00054] 'The invention is now described, by way of example, with reference to the
accompanying drawings, in which:

[00055] Hg. 1a shows pelvis in a frontal view,

[00056] Hg. 1b shows pelvis in a frontal view,

[00057] Hg. 1c shows the hip joint in section,

[00058] Hg. 2a shows pelvis in a lateral view,

[00059] Hg. 2b shows pelvis in a lateral view,

[00060] Hg. 2¢ shows pelvis in a perspective view from below,
[00061] Hg. 2d shows pelvis in a perspective view from below,
[00062] Hg. 2e shows the acetabulum, schematically,

[00063] Hg. 2f shows the acetabulum, schematically,

[00064] Hg. 3 shows the pelvis in a lateral view,

[00065] Hg. 4 shows the medical device according to one embodiment, in a

perspective view,

[00066] Hg. 5 shows the medical device according to one embodiment, when
fixated to the pelvic bone,

[00067] Hg. 6a shows pelvis in a frontal view, when medical device according to
two embodiments have been implanted,

[00068] Hg. 6b shows pelvis in a frontal view, when medical device according to
two further embodiments have been implanted,
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[00069] Hg. 7 shows pelvis in a frontal view, when medical device according to
two embodiments have been implanted,

[00070] Hg. 8 shows a medical device according to one embodiment, when

placed on a prosthetic caput femur fixated in the femoral bone.

[00071] Hg. 9a shows pelvis in a lateral view, when the medical device is

implanted,

[00072] Hg. 9b shows pelvis in a lateral view, when the medical device is
implanted,

[00073] Hg. 10 shows pelvis in a lateral view, when the medical device is
implanted,

[00074] Hg. 11 shows pelvis in a lateral view, when the medical device is
implanted,

[00075] Hg. 12 shows pelvis in a lateral view, when the medical device is
implanted,

[00076] Hg. 13 shows the medical device according to yet another embodiment,

[00077] Hg. 14a shows the medical device according to one embodiment with two

extending portions,

[00078] Hg. 14b shows the medical device according to one embodiment with
three extending portions,

[00079] Hg. 14¢ shows the medical device according to one embodiment with

three extending portions,

[00080] Hg. 14d shows the medical device according to one embodiment with

four extending portions,
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[00081] Hg. 14e shows the medical device according to one embodiment with two

extending portions,

[00082] Hg. 14f shows the medical device according to one embodiment with

three extending portions,

[00083] Hg. 15a shows the hip joint in section when a medical device is
implanted, in its first state,

[00084] Hg. 15a shows the hip joint in section when a medical device is
implanted, in its second state,

[00085] Hg. 16 shows the hip jointin section when a medical device is implanted,
in its first state,

[00086] Hg. 17 shows the hip jointin section when a medical device is implanted,

in its second state,

[00087] Hg. 18 shows the medical device in section, when in its first state,

[00088] Hg. 19 shows the hip jointin section when a medical device is implanted,
in its first state,

[00089] Hg. 20 shows the hip jointin section when a medical device is implanted,

in its second state,

[00090] Hg. 21 shows the hip jointin section when a medical device is implanted,
in its first state,

[00091] Hg. 22 shows the hip jointin section when a medical device is implanted,

in its second state,

[00092] Hg. 23a shows the hip joint in section when a medical device is
implanted, in its first state,
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[00093] Hg. 23b shows a medical device in section when in its first state,

[00094] Hg. 24a shows the hip joint in section when a medical device is
implanted, in its second state,

[00095] Hg. 24b shows a medical device in section when in its second state,

[00096] Hg. 25 shows the hip jointin section when a medical device is implanted,
in its first state,

[00097] Hg. 26 shows the hip jointin section when a medical device is implanted,

in its second state,

[00098] Hg. 27 shows the hip jointin section when a medical device is implanted,
in its first state,

[00099] Hg. 28 shows the hip jointin section when a medical device is implanted,

in its second state,

[000100] Hg. 29 shows the hip jointin section when a medical device is
implanted, in its first state,

[000101] Hg. 30 shows the hip jointin section when a medical device is
implanted, in its second state,

[000102] Hg. 31 shows the hip jointin section when a medical device is
implanted, in its first state,

[000103] Hg. 32 shows the hip jointin section when a medical device is
implanted, in its second state,

[000104] Hg. 33 shows the hip jointin section when a medical device is
implanted, in its first state,
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[000105] Hg. 34 shows the hip jointin section when a medical device is
implanted, in its first state,

[000106] Hg. 35 shows the hip joint in section when a medical device is

implanted, in its second state.
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Detailed Description

[000107] 'The hip jointis a synovial ball and socket joint which permits a large
motion range for allowing a plurality of different movements of the lower imb. From
a neutral position the following movements of the hip joint are normally possible:
Iateral or external rotation, 30° with the hip extended, 50° with the hip flexed,
medial or internal rotation 40°, extension or retroversion 20°, flexion or anteversion
140°, abduction 50° with hip extended, 80° with hip flexed, adduction 30° with
hip extended, 20° with hip flexed.

[000108] When replacing the natural hip joint with a prosthetic hip joint, the
depth of the prosthetic acetabulum will affect the motion range, the deeper the
acetabulum bowl is made the more restrictive itis to the motion range. A deeper
bowl has the advantage of reducing the risk of hip joint luxation, the risk of which is
a major drawback with prosthetic hips of today.

[000109] 'The anatomy of the hip joint and its surroundings is further disclosed in:
Marieb etal.,, Human Anatomy, 2003, Benjamin Cummings, San Francisco, pages
195 — 202 and in Moore etal., Clinically oriented anatomy,1999, Lippincott,
Williams & Wilkins, Baltimore, pages 501 — 653, both hereby incorporated by

reference.

[000110] Centrally in the body should herein be understood as a point of
reference located at the intersection of the Median plane and the Coronal plane
and in the center part of the heart along a longitudinal axis (Caudal — Cranial).
Proximal and distal are direction or location terms used in relation to said point
centrally in the body and hence a distal pointis a point farther away from the
central pointin relation a proximal point of the same structure. Any plane disclosed
herein is to be understood as having infinite extension. Other anatomical terms used
herein are further described in Moore et al., Clinically oriented anatomy,1999,
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Lippincott, Wiliams & Wilkins, Baltimore, pages 2 — 10, which is hereby

incorporated by reference.

[000111] Functional hip movements are to be understood as movements of the
hip that atleast partly correspond to the natural movements of the hip. On some
occasions the natural movements of the hip joint might be somewhat limited or
altered after hip joint surgery, which makes the functional hip movements of a hip
joint with prosthetic surfaces somewhat different than the functional hip movements
of a natural hip joint

[000112] FEveryday activities is to be understood as activities which are not

connected to any extreme movements, such that some physical sports require. For

example, everyday activities comprise: walking, sitting, cycling etc.

[000113] 'The functional position of an implantable medical device or prosthesis
is the position in which the hip joint can perform functional hip movements. The final
position is to be understood as a functional position in which the medical device

needs no further position change to function.

[000114] Arthroscopy is to be understood as key hole surgery performed in a
joint, since the arthroscopic procedure could be performed in the abdomen of the
patient some of the steps of this arthroscopic procedure is more laparoscopic,
however for the purpose of this invention the two terms arthroscopy and
laparoscopy is used synonymously and for the purpose of this invention the main

purpose of these methods are is that they are minimally invasive.

[000115] Hastic deformation is when a material deforms under stress (e.g.
external forces), but returns to its original shape when the stress is removed. A more
elastic material is to be understood as a material having a lower modulus of
elasticity. The elastic modulus of an objectis defined as the slope of its stressstrain

curve in the elastic deformation region. The elastic modulus is calculated as stress /
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strain, where stress is the force causing the deformation, divided by the area to
which the force is applied; and strain is the ratio of the change caused by the stress.

[000116] Hasticity is to be understood as a materals ability to deform in an

elastic way.

[000117] Stiffness is to be understood as the resistance of an elastic body to

deformation by an applied force.

[000118] Biocompatible material is to be understood as being a material with
low level of immune response. Biocompatible materials are sometimes also referred
to as biomaterials. Analogous is biocompatible metals a biocompatible metal with
low immune response such as titanium or tantalum. The biocompatible metal could

also be a biocompatible alloy comprising atleast one biocompatible metal.

[000119] Form fitting is to be understood as an element having a partor section
which is adapted to enable a mechanical connection of said element to atleastone
other element using said part or section. Form fitted structure is a structure of an
element which enables form fitting.

[000120] In the following a detailed description of embodiments of the present
invention will be given. In the drawing figures, like reference numerals designate
identical or corresponding elements throughout the several figures. I will be
appreciated that these figures are for illustration only and are notin any way
restricting the scope of the invention. Thus, any references to direction, 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.

[000121] Hg. 1 shows the pelvis in a frontal view. Pelvis comprises the right and
left hip bone making up the pelvic bone, in tirn comprising the Sacrum 1803, llium
1802, Pubis 1804 and Ischium 1801. The hip joint houses the right and left
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acetabulum 8a,b placed laterally and distally in the pelvis. The acetabulum 8a,b
being a spherically shaped cavity in the hip bones making up one of the parts of the
hip joint, the acetabulum 8a,b being adapted to house the caput femur 5, being the
proximal portion of the femoral bone 7 having a spherical contacting surface
adapted to be placed in the acetabulum 8a,b and thus creating the operable hip
joint. The pelvis has a rightleft axis X extending substantially from the bottom of the
left acetabulum 8a to the bottom of the right acetabulum 8b, the pelvis further
having a caudalcranial axis Y extending perpendicular to said rightleft axis,
centrally and substantially along the length of the patient, passing the dorsal
portions of the pubic symphysis 1805 and substantially following the spinal cord
1806, intersecting the leftright axis X

[000122] Hg. 1b shows the pelvis in a frontal view disclosing a second,
displaced coordinate system. The second displaced coordinate system has its origin
O’ in the bottom of the acetabulum bowl 8a. The axis Xand Y have, in a frontal
view, been rotated the angle 3, creating the axis X and Y. The axis X, being
aligned with the caput and collum femur center axis when the hip joint is in its base
position, when the patient is standing up or lying down. In said base position the
axis X goes through a point O’ being the bottom of the acetabulum bowl, and a
center point CP, being a pointin the center of a circle defined by the edges of the
acetabulum bowl, and further trough the top of the caput femur 5 and following
inside of the collum femur 6, aligned with the collum femur 6. The axis Y is
perpendicular to the axis X and goes through the origin O’ in the bottom of the
acetabulum bowl 8a, parallel to a plane defined by the circle defined by the edges
of the acetabulum bowl 8a.

[000123] Hg. 1c shows the right pelvic bone in section disclosing the second,
displaced coordinate system. The origin O’ is in the bottom of the acetabulum bowl

8. The axis X is aligned with the caput5 and collum 6 femur center axis, when the
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hip jointis in its base position when the patient is standing up or lying down with
extended leg. In said base position the axis X is goes through a point O’ being the
bottom of the acetabulum bowl 8, and a center point CP, being a point in the center
of a circle defined by the edges of the acetabulum bowl 8, and further trough the
top of the caput femur 5’ and following inside of the collum femur 6, aligned with
the collum femur 6. The axis Y is perpendicular to the axis X, goes through the
origin O’ in the bottom of the acetabulum bowl 8, parallel to the plane PC defined
by the circle defined by the edges of the acetabulum bowl 8.

[000124] Hg.2a shows the pelvis in a lateral view, thus displaying the posterior
side of limu 1802, the anterior side of Ichum 1801, the anterior side of Pubis
1804, and Sacrum 1803 in a strict lateral view. The pelvis has furthermore a
dorsoventral axis Z being perpendicular to the caudalcranial axis Y and the right-
left axis X shown in fig. 1, and intersecting them both creating a common origin O
for the three axis XY,Z. The dorsoventral axis Z and the caudalcranial axis Y thus
being oriented such that a horizontal pelvis plane PXZ extends from the dorsoventral

axis Z, and a coronal plane PXY extends from the caudalcranial axis Y.

[000125] Hg. 2b shows the pelvis in a plane view from the side and slightly from
below, in the direction of the axis X (further disclosed with reference to figs 1b and
1c. The view of fig 2b displaying the axis Y and Z’ with origin O’ in the bottom of
the acetabulum bowl 8 making up the acetabulum coordinate system. The axis Y,
7’, in this plane view, dividing the acetabulum bowl 8 into four quadrants the
proximalfrontal quadrant 1807, the distalfrontal quadrant 1808, the distaldorsal

quadrant 1809 and the proximaldorsal quadrant 1810.

[000126] Hg. 2¢ shows the pelvis in a perspective view from below and slightly
from the front, displaying the rightleft axis X passing through the center of the right
and left acetabulum 8. The rightleft axis X is perpendicular to the dorsoventral axis

7 which also is perpendicular to the caudalcranial axis Y. The coronal plane PXY
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extends from the dorsoventral axis Y, and the horizontal pelvis plane PXZ extends

from the dorsoventral axis Z, thus being perpendicular to the coronal plane PXY.

[000127] Hg. 2d shows the coordinate system XY,Z and planes PXY, PXZ of fig.
2¢ and the second, displaced, coordinate system X,Y’,7Z’, being the coordinate
system of the acetabulum 8, also shown in fig. 2b. The axis of the coordinate system
of the acetabulum X, Y, Z’ having their origin O’ in the bottom of the acetabulum
bowl 8. Hg. 2d further discloses the vertical acetabulum plane PXY and the
horizontal acetabulum plane PXZ’, PXY being defined by the axis X,Y and PX7Z’
being defined by the axis X,7Z’. The planes PXY and PXZ’ dividing the acetabulum
bowl 8 into four quadrants, the proximalfrontal quadrant 1807, the distalfrontal
quadrant 1808, the distal-dorsal quadrant 1809 and the proximaldorsal quadrant
1810, in accordance with whatis previously disclosed, with reference to fig. 2b.
HKg. 2d further shows the location of foramen obturatum 1871.

[000128] Hg. 2e shows, schematically how the acetabulum coordinate system
X,Y,7Z relates to the hemisphere defined by the acetabulum bowl 8.

[000129] Hg. 2f shows, schematically, how the vertical acetabulum plane PXY’,
and the horizontal acetabulum plane PXZ’ divides the acetabulum 8 into four
quadrants; the proximalfrontal quadrant 1807, the distalfrontal quadrant 1808,
the distal-dorsal quadrant 1809 and the proximaldorsal quadrant 1810, in

accordance with the previously disclosed, with reference to fig. 2b and 2d.

[000130] Hg. 2g shows the axis and planes disclosed with reference to fig. 2d
with the pelvis removed such that the coordinate systems should appear clearer.

[000131] Hg. 3 shows pelvis in the same view as fig. 2b. Here the vertical and
horizontal acetabulum planes PXY and PXZ’ (further disclosed with reference to
fig. 2d) are shown in a strict plane view. Two further planes PX’Y” is infroduced in
fig. 3, which planes are rotated an angle a of 45° clockwise. The planes PX’Y”’
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and PX’Z”, in accordance with the planes PXY and PXZ’ divides the acetabulum
bowl into four different quadrants, being a proximal quadrant 1811, a frontal
quadrant 1812, a distal quadrant 1813 and a dorsal quadrant 1814.

[000132] Hg. 4 shows a medical device for implantation in a hip joint of a
patient. The medical device is adapted to be fixated to the pelvic bone of the
patient for example by means of an adhesive, such as bone cement, or mechanical
fixating members, such as orthopedic screws. The medical device comprises an
imner 1827 and an outer 1828 surface. A contacting portion of the inner surface
1827 is spherical and faces the center of the hip joint, when the medical device is
implanted. The inside of the medical device is adapted to receive a caput femur or
a prosthetic replacement therefor having a spherical portion, and the spherical
contacting portion of the inner surface 1827 is adapted to be in contact with a
spherical portion of the outer surface of the caput femur or a prosthetic replacement
therefor. The medical device, according to the embodiment shown in fig. 4
comprises two extending portions 1823a,b, extending the contacting portion of the
inner surface 1827’ such that the extending portions 1823a,b clasps the spherical
portion of caput femur or a prosthetic replacement therefor, for restraining the
spherical portion in the medical device. The medical device is adapted to receive
the caput femur or a prosthetic replacement therefor, having a collum femur or
prosthetic collum femur fixated to the spherical portion of the caput femur or
prosthetic replacement therefor. The inner surface 1827 comprises an equator line
1821, being the largest circular circumference of the inner surface. The two
extending portions passes beyond the equator line 1821, such that an end portion
1829 of the contacting portion, here being of the extending portion 1823b of the
inner surface 1827, forms a circular extension line 1822 placed distal to the
equator line 1821, when the medical device is implanted, and having a smaller
circumference than the equator line 1821 ; thus a distance 1826 between a center
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axis P of the medical device and the extension line 1822 is shorter than a distance

1825 between the center axis P and the equator line 1821.

[000133] Hg. 5 shows the medical device described with reference to fig. 4
when implanted. According to this embodiment the medical device is adapted to be
fixated using orthopedic screws 1830, mechanically fixating the medical device to
the pelvic bone 9, by the medical device comprising holes through which the screws
1830 are placed. Infig. 5 the contacting portion of the inner surface 1827 has
been placed in contact with the spherical portion of a prosthetic caput femur 5
being fixated to a prosthetic collum femur 6, the prosthetic caput5 and collum 6
femur replacing the proximal portion of the femoral bone. The two extending
portions 1823a and 1823b extending the contacting portion of the inner surface
and clasps the spherical portion of the prosthetic caput femur 5, for restraining the
spherical portion in the medical device. The inner surface comprising the equator
line 1821, and the extending portions 1823a,b passing beyond the equator line
1821 and comprising the more distal extension line 1822 having a smaller
circumference than the equator ine 1821. The more distal extension line 1822
being placed ata distance D1 from the equator line 1821. According to this
embodiment the extension line 1822 is parallel to the equator line 1821, however

this is not necessarily so in other embodiments.

[000134] 'The extension portion 1823a according to the embodiment shown in
fig. 5 extends circumferentially along the equator line, a distance D2. Along
another portion of the equator line, a distance D3, there are no extending portion,
which enables the collum femur 6 to enter the space between the first and second
extending portions 1823a,b which creates a larger movement range of the hip

joint.
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[000135] 'The extending portions thus extending discontinuously along the
equator line 1821, such thata portion of the collum femur 6 can be placed between
the extension line 1822 and the equator line 1821.

[000136] 'The extending portion, according to any of the embodiments, adapted
to clasp the caput femur or prosthetic replacement therefor for restraining the caput
femur or prosthetic replacement therefor in the medical device, could further be
adapted to release the caput femur or prosthetic replacement therefor when a large
enough strain is placed on the joint. This feature enables the caput femur or
prosthetic replacement therefor to be fixedly attached in the medical device in
normal use and be released from the medical device e.g. in case of an accident,
thus reducing the risk of damaging the bodily structures, such as the femoral bone,
or the fixations between bodily structures and prosthetic parts, such as the fixation
between the femoral bone and a prosthetic stem to which the prosthetic collum and
caput femur is fixated.

[000137] According to one embodiment the extending elements, as for example
disclosed with reference to figs. 1 — 5, are placed such that the extending elements
restricts the motion range minimally, or in ways which are not limiting the motion
range used in everyday life. The hip jointis a synovial ball and socket joint which
permits a large motion range for allowing a plurality of different movements of the
lower limb. From a neutral position the following movements of the hip joint are
normally possible: Iateral or external rotation, 30° with the hip extended, 50° with
the hip flexed, medial or intermal rotation 40°, extension or retroversion 20°, flexion
or anteversion 140°, abduction 50° with hip extended, 80° with hip flexed,
adduction 30° with hip extended, 20° with hip flexed. In the movement ranges of
abduction and adduction the depth of the acetabulum bowl and thus the extending

portions does not restrict the motion range in a critical way since the motion range
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of the normal hip is restricted in these movements, in normally agile persons, by the

muscles, tenors and ligaments surrounding the hip joint

[000138] Hg. 6a shows a frontal view of pubis and the proximal portions of the
femoral bones 7 when two embodiments of the medical device has been implanted
in the hip joint. The medical device shown placed on the right caput femur 5a and
placed in the right acetabulum 8a comprises one extending portion 1823, here
placed dorsal to the vertical acetabulum plane PXY’, thus only partially limiting
abduction in far excess of 50°. According to the embodiment shown, the extending
portion 1823 extends circumferentially along the equator ine 1821 about1/ 10 of
the length of the equator line 1821, however in other embodiments the extending
portion 1823 extends along as much as half of the length of the equator line 1821,
and in other embodiments the extending portion 1823 extends as little as about

1/ 30 of the length of the equator line 1821. The medical device shown placed on
the left caput femur 5b and placed in the left acetabulum 8b comprises two
extending portions 1823a,b, both being placed dorsal the corresponding vertical
acetabulum plane PXY of the left acetabulum (not shown), thus limiting the motion
range of the hip jointin a non restrictive way, in relation to everyday activities. In
both the right and left embodiment the extending portions 1823 extends
discontinuously along the equator line 1821 thus enabling the collum femur 6 to
partially be placed between the equator line and the extension line, and in the left
embodiment, be placed between the extending portions 1823a,b thus entering the
cavity between the extending portions 1823a,b.

[000139] Hg. 6b shows a frontal view of pubis and the proximal portions of the
femoral bones 7 when two further embodiments of the medical device have been
implanted in the hip joint. The medical device shown placed on the right caput
femur 5a and placed in the right acetabulum 8a comprises one extending portion
1823, here placed in the proximal quadrant, which is further disclosed with
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reference to fig. 3, thus limiting the motion range of the hip jointin a non restrictive
way, in relation to everyday activities. According to the embodiment shown, the
extending portion 1823 extends circumferentially along the equator line 1821
about 1/ 10 of the length of the equator ine 1821, however in other embodiments
the extending portion 1823 extends along as much as half of the length of the
equator line 1821, and in other embodiments the extending portion 1823 extends
as little as about 1/ 30 of the length of the equator line 1821. The medical device
shown placed on the left caput femur 5b and placed in the left acetabulum 8b
comprises two extending portions 1823a,b, being placed in the proximal and distal
quadrants, thus limiting the motion range of the hip jointin a non restrictive way, in

relation to everyday activities.

[000140] Hg. 7 shows the pelvis and the proximal portions of the femoral bones
7 including the embodiment of fig. 6a, with the difference that the natural caput
femur and a portion of the natural collum femur has been replaced by a prosthetic
caput femur 1833 and a prosthetic collum femur 1832. The prosthesis further
comprises a prosthetic stem 1831 adapted to be placed inside and fixated to the
femoral bone, either using bone cement or by the surface of the stem being adapted
to facilitate the growthdn of bone, thus fixating the stem. The prosthetic collum femur
1832 could be coordinated with the extending portions 1823 of the medical device
for further improving the motion range of the hip joint, or not limiting the natural
motion range of the hip joint.

[000141] Hg. 8 shows the medical device according to an embodiment in which
the medical device comprises two extending portions 1823a,b. The medical device
is placed on a prosthetic collum femur 1832, to which a prosthetic caput femur
1833 is attached. The prosthesis further comprises a stem 1831 which is adapted to
be fixated inside of the femoral bone 7. The prosthetic collum femur 1832 is here
adapted to further improve the motion range of the hip joint, or not limiting the
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natural motion range of the hip joint, by the prosthetic collum femur 1832
comprising a cavity 1834 in which the extending portions 1823 can be placed.

[000142] Hg. 9a shows the pelvis in a lateral view, the medical device comprises
two extending portions 1823a,b, both extending circumferentially along the equator
line (as disclosed in for example fig. 5) dorsal to the caudalcranial axis Y and
being adapted to clasp the caput femur or a prosthetic replacement therefor. The
extending portions 1823a,b extending dorsal to the caudalcranial axis Y and thus
reducing the limiting effect that the extending portions 1823a,b, have on the motion
range of the hip joint. According to the embodiment shown in fig. 9a the extending
portion 1823a placed proximally in the acetabulum extends circumferentially a
distance of about 4 of the length of the equator line, and the extending portion
1823b placed distally in the acetabulum extends circumferentially a distance of
about 1/ 10 of the length of the equator line, however it is equally conceivable that
this relationship is the other way around, or that any of the extending portions
circumferentially extends a distance of as much as half of the length of the equator
line, thus extending the entire distance of the equator line being dorsal to the
vertical acetabulum plane PXY’, or that any of the extending portions 1823a,b
extends a distance being as litfle as 1/ 30 of the distance of the equator line.
According to the embodiment shown in fig. 9a, the first extending portion 1823a
extends in distaHateral direction from the acetabulum, and the second extending
portion 1823b extends medially towards foramen obturatum.

[000143] Hg. 9b shows the pelvis in a lateral view, the medical device comprises
two extending portions 1823a,b, the two extending portions 1823a,b extends in

the proximal quadrant 1811 and the distal quadrant 1813, respectively.

[000144] 'There are multiple ways in which the extending portions 1823 can be
adapted to reduce the effects that the extensions have on the motion range of the

hip joint
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[000145] Hg. 10 shows the pelvis in a lateral view, the medical device shown
comprises one extending portion 1823 extending and being adapted to clasp the
caput femur, or a prosthetic replacement therefor. The extending portion 1823
extends circumferentially along the equator line within the proximal quadrant 1811,
which is further disclosed with reference to fig. 3. According to the embodiment
shown in fig. 10, the extending portion 1823 extends in distaldateral direction from
the acetabulum.

[000146] Hg. 11 shows the pelvis in a lateral view, the medical device shown
comprises a continuously extending portion 1823 with two extending portions
1823a and 1823b extending further in relation to the average extension of the
extending portion. The entire extending portion is placed in the proximal, distal and
dorsal quadrants and the extending portions 1823a,b extending further than the
average extension of the extending portion 1823 extends in the proximal and distal

quadrant.

[000147] Hg. 12 shows the pelvis in a lateral view, the medical device shown
comprises four extending portions 1823a,b,c,d, wherein the first 1823a and
second 1823b extending portions extends in the proximal and distal quadrant,
respectively, thus the first extending portion 1823a extending in distaldateral
direction from the acetabulum, and the second extending portion 1823b extending
medially towards foramen obturatum. The third extending portion 1823c¢ extending
in the frontal quadrant 1812, out from the acetabulum in dorsal direction, extends
less than the first and second extending portion, since extending portions 1823c¢ in
the frontal quadrant is more limiting to the normal motion range of the hip joint. The
fourth extending portion 1823d extends in the dorsal quadrant in accordance with
the third extending portion 1823¢ do not extend as far as the first and second

extending portions.
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[000148] Hg. 13 shows an alternative embodiment of the medical device. In the
alternative embodiment the medical device comprises a first part 1841 adapted to
be fixated to the pelvic bone of the patient. The first part comprises an inner
contacting surface adapted to be in movable connection with an outer contacting
surface of a second part 184 2. The second part 1842 is rotatably fixated to the first
part 1841 by a rotatable connecting member 1843. An outer contacting surface of
a prosthetic caput femur 1833 is adapted to be placed in contact with the inner
surface of the second part 1842 and be movable in multiple directions, thus
replicating the natural ball and socket joint of the hip. The second part 1842
comprises two extending portions 1823a,b extending beyond the equator line
1845 of the second part 1842. The extending portions 1823a,b extends
longitudinally discontinuously along the equator line, thus creating an area between
the extending portions, in which area a portion of the prosthetic collum femur can
be placed, thus being placed partially between the equator line 1845 and the
extension line 1846. The construction shown in fig. 13 enables the second part
1842 to rotate if the collum femur 1832 engages the extending portions 1823a,b,
which are sloped for this purpose. This way the second part 1842 are always
placed such that the collum femur 1832 can be placed partially between equator
line 1845 and the extension line 1846, which creates an optimal range of

mo vement whilst the second part clasps the prosthetic caput femur 1833, and thus
restricting the caput femur 1833 in the second part 1842 of the medical device.
According to the embodiment shown the caput and collum femur is a prosthetic
caput 1833 and collum 1832 femur, comprising a prosthetic stem 1831 adapted to
be fixated in the femoral bone 7, however, in other embodiments, it is equally
conceivable that the natural caput femur is resurfaced and placed in the second part
1842.

[000149] Hg. 14a shows the medical device 65 in a perspective view from
below according to one embodiment. In this embodiment the medical device
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comprises two extending portions 1823a, b. The medical device 65 is according to
this embodiment adapted to be fixated to the pelvic bone by means of an adhesive
which is adapted to be placed in connection with the adhesive recesses 1870 of the

outer surface of the medical device 65.

[000150] Hg. 14b shows a medical device similar to the medical device
disclosed with reference to fig. 14a, but with the difference that it comprises three

equally extending portions 1823a,b,c.

[000151] Hg. 14c shows a medical device similar to the medical device
disclosed with reference to fig. 14a, but with the difference that it comprises two

equally extending portions 1823a,b and one less extending portion 1823c.

[000152] Hg. 14d shows a medical device similar to the medical device
disclosed with reference to fig. 14a, but with the difference that it comprises four
equally extending portions 1823a,b,c,d.

[000153] Hg. 14e shows a medical device similar to the medical device
disclosed with reference to fig. 14a, but with the difference that the two extending
portions are placed further from each other, and thus being adapted to be placed in

the proximal and distal quadrant, when implanted.

[000154] Hg. 14fshows a medical device similar to the medical device disclosed
with reference to fig. 14a, but further comprising a less extending portion 1823¢
placed between the first and second extending portions 1823a,b.

[000155] 'The extending portions of the medical device which have been
described could be made from an elastic material, enabling the extending portions

to pass onto the caput femur.

[000156] 'The extending portions of the medical device, which have been
described, could be extending circumferentially a distance such that the material in
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the extending portion exerts a significant pressure and thus assists in the fixation of
the medical device to the caput femur. Such a circumferentially extending distance
could according to one embodiment be more that 2mm and according to another
embodiment be more than 5mm, and according to another embodiment be more
than 8mm, and according to another embodiment be more than 12mm. In other
embodiments in which the medical device comprises a plurality of extending
portions, for example in embodiment where a first extending portion is less
extending than a second extending portion, itis possible that the less extending
portion circumferentially extends further than the more extending portion, for
example the less extending portion could extend circumferentially a distance of
more than 10mm and the more extending portion could extend a distance of less
than 10mm, or the less extending portion could extend circumferentially a distance
of more than 20mm and the more extending portion could extend a distance of less
than 20mm. According to embodiments in which the medical device comprises a
plurality of extending portions extending substantially an equal length, a first one of
the extending portions could be extend circumferentially more that 2mm, and
according to another embodiment, more than 5mm, and according to another
embodiment, more than 8mm, and according to another embodiment, more than
12mm, as well as the second extending portion which could extend
circumferentially more than 2mm and according to another embodiment, more than
5mm, and according to another embodiment, more than 8mm, and according to
another embodiment, more than 12mm, analogous for a possibly existing third,
fourth and so on extending portion.

[000157] Hg. 15a shows the medical device in an embodiment in which the
medical device is fixated to the pelvic bone 9. The medical device comprises
extending portions which in tum serves as releasing members 801 adapted, ina
first state, to hold the caput femur in the medical device and in a second state

release the caput femur 5 from the medical device. The releasing member 801 is
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adapted to change from the first state to the second state when a pre-determined
strain is placed on the releasing member 801. The strain could be caused by an
abnormal movement of the hip joint, e.g. as the result of the patient falling.
According to the embodiment shown in fig. 14 the releasing member 801
comprises an elastic portion comprising elastic material, in the embodiment shown
being the entire releasing member 801. The releasing member is adapted to non-
invasively be able to change from the first state to the second state and from the
second state to the first state, when a pre-determined strain is placed on the

releasing member 801 i.e.

[000158] Hg. 15b shows the hip joint in section when the releasing member 801
is in its second state, wherein the releasing member 801 is adapted to release the
caput femur 5 from the medical device placed in the pelvic bone 9. The releasing
member 801 has changed from the first state to the second state because a pre-

determined strain has been placed on the releasing member 801.

[000159] Hg. 16 shows the medical device according to an embodiment where
the medical device comprises holding members 802a,b, adapted to slide against
the caput femur 5, or a prosthetic replacement therefore. The holding members are
adapted to, in a first state, hold the caput femur 5, or a prosthetic replacement
therefore, in a second state the releasing member 801 is adapted to release the
caput femur 5, or a prosthetic replacement therefore, from the medical device
placed in the pelvic bone 9. The holding members 802a,b are spring loaded
through a spring 803a,b being placed between a calibration member, being a
calibration screw 804a,b, and the holding members 802a,b. The force exerted on
the holding members 802a,b from the spring 803a,b is adapted to hold the caput
femur 5, or a prosthetic replacement therefore, in the medical device in normal,
functional hip joint movements, but release the caput femur 5, or a prosthetic

replacement therefore, from the medical device when a pre-determined strain is
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placed on the releasing member which could be caused by an abnormal movement
of the hip joint, e.g. as the result of the patient falling. The calibration screws
804a,b enables the pre-determination of the strain which will cause the holding
members 802a,b to change from being in a first state to being in a second state.

[000160] Hg 17 shows the releasing members in their second state, when a pre-
determined strain has been exceeded, preferably being caused by an abnormal
movement of the hip joint, e.g. as the result of the patient falling. The holding
members 802a,b are retracted into sleeves 806 of the medical device, thereby
compressing the springs 803a,b. The retraction of the holding members 802a,b
causes the caput femur 5, or a prosthetic replacement therefore, to be

dislocated/ luxated from its position in the medical device, which, when large strain
is placed on the hip joint and femoral bone 7, reduces the risk of the patient
fracturing the femoral bone 7 or the pelvic bone 9. The holding members 802a,b
are adapted to nondinvasively be able to change from the first state to the second
state and from the second state to the first state, when a pre-determined strain is
placed on the holding members 802a,b.

[000161] Hg. 18 shows the medical device in section, with the holding members
802, placed in sleeves 806 evenly distributed along the crosssection of the medical
device, holding the caput femur 5, or a prosthetic replacement therefore, in position

in the medical device.

[000162] Hg. 19 shows an alternative embodiment of the principle shown in figs
16-18, wherein the holding members 802a,b, comprises ball shaped members
805a,b in contact with the caput femur 5, or a prosthetic replacement therefore,
and being adapted to roll against the caput femur 5, or a prosthetic replacement
therefore, holding the caput femur 5, or a prosthetic replacement therefore, in place

in the medical device, by the holding members 802a,b exerting force on the caput
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femur 5, or a prosthetic replacement therefore, through the contact with the springs
803a,b supported by the calibration screws 804 a,b.

[000163] Hg 20 shows the releasing members in their second state, when a pre-
determined strain has been exceeded, preferably being caused by an abnormal
movement of the hip joint, e.g. as the result of the patient falling. The holding
members 802a,b, comprising the ball shaped members 805a,b, are retracted into
sleeves 806 of the Medical device, thereby compressing the springs 803a,b. The
retraction of the holding members 802a,b causes the caput femur 5, or a prosthetic
replacement therefore, to be dislocated/ luxated from its position in the medical
device, which, when large strain is placed on the hip joint and femoral bone 7,
reduces the risk of the patient fracturing the femoral bone 7 or the pelvic bone 9.
The holding members 802a,b are adapted to noninvasively be able to change from
the first state to the second state and from the second state to the first state, when a
pre-determined strain is placed on the holding members 802a,b, which enables the
caput femur 5, or a prosthetic replacement therefore, to be replaced in the medical

device without a surgical procedure.

[000164] Hg 21 shows the medical device in an embodiment wherein the
releasing members 801 comprises a rupture device 807, 808, 809 adapted to fail
ata pre-determined strain. According to this embodiment the rupture device is a
rupture pin 807, 808, 809 comprising a base part 809a,b fixated to the medical
device and a rupture part 807a,b attached to the base part 809a,b through a
weakened section 808a,b, in which section the rupture part 807a,b is detached
from the base part 809a,b when a predetermined strain is placed on the rupture

device in contact with the caput femur 5, or a prosthetic replacement therefore.

[000165] Hg. 22 shows the medical device according to the embodiment of fig.
21 when the rupture device has failed due to a pre-determined strain on the rupture

device being exceeded. According to one embodiment, (not shown) the rupture
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parts 807a,b are secured to the base part through a security wire keeping rupture
parts 807a,b in proximity to the base part 809a,b even after the failure of the

rupture device.

[000166] Hg 23a shows the medical device according to an embodiment where
the medical device comprises a circular sleeve 806, in which an elastic or rupture
band 810 is provided. The elastic or rupture band 810 is adapted to atleast partly
encircle the ball shaped caputfemur 5, or prosthetic replacement therefore. When a
pre-determined strain is placed on the elastic or rupture band 810 the circular
opening encircling the caput femur 5, or a prosthetic replacement therefore, is
expanded and the caput femur 5, or a prosthetic replacement therefore, is released
from the medical device, to which itis held by means of the elastic band 610. In
embodiments where the medical device comprises a rupture band 810 holding the
caput femur 5, or a prosthetic replacement therefore, in the medical device, a
weakened portion 811 of the band 810 fails and thus the circular opening
encircling the caput femur 5, or a prosthetic replacement therefore, is expanded
and the caput femur 5, or a prosthetic replacement therefore, is released from the
medical device. In the embodiments where the band 810 is an elastic band 810 it
is conceivable that the band 810 comprises an elastic part or section, or that the
entire band 810 is made of an elastic material

[000167] Hg. 23b shows the medical device in section when the elastic or
rupturing band 810, holding the caput femur 5, or a prosthetic replacement
therefore, is placed in a circular sleeve 806 in the medical device. An opening or

weakened portion 811 is provided perpendicular to the circumference of the band
810.

[000168] Hg. 24a shows the medical device in a second state where the caput
femur 5, or a prosthetic replacement therefore, is released from the connection with

the medical device, after a pre-determined stain has been placed on the elastic or
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rupture band 810. As shown in fig. 24b, the gap or weakened part has been
expanded, thereby allowing the caput femur, or a prosthetic replacement therefore,
5 to pass through the opening defined by the elastic or rupture band 810. The
medical device could be adapted to nondinvasively be able to change from the first
state to the second state and from the second state to the first state, when a pre-
determined strain is placed on the band 810, which enables the caput femur 5, or a
prosthetic replacement therefore, to be replaced in the medical device without a

surgical procedure.

[000169] Hg. 25 shows the medical device according to an embodiment where
the releasing member 801 comprises an elastic wing of the medical device, which
is assisted by an elastic or rupture band 810 encircling the medical device by
enclosing the caput femur 5, or a prosthetic replacement therefore, in the medical
device passing beyond the point of the caput femur 5, or a prosthetic replacement
therefore, having a largest crosssectional distance. The elastic or rupture band 810
is held in place to the medical device by means of the band 810 being placed in a
groove along the circumference of the medical device. However, said groove could

be assisted or replaced by an adhesive or a mechanical fixation element.

[000170] Hg. 26 shows the medical device when in its second state, in which the
releasing member 801 releases the caput femur 5 or a prosthetic replacement
therefore, from the medical device. In embodiments when the band 810 is an elastic
band 810 it could be expanded, thereby enlarging the hole through which the
caput femur 5, or a prosthetic replacement therefore, can pass. In embodiments
where the band 810 is a rupture band, the band 810 fails and thereby the caput
femur 5, or a prosthetic replacement therefore, is held in place solely by the
releasing member 801 which is a part of the extending portion adapted to release
the caput femur 5, or a prosthetic replacement therefore, at a pre-defined strain. The
medical device could be adapted to nondinvasively be able to change from the first
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state to the second state and from the second state to the first state, when a pre-
determined strain is placed on the band 810 and/ or the releasing member 801,
which enables the caput femur 5, or a prosthetic replacement therefore, to be

replaced in the medical device without a surgical procedure.

[000171] Hg. 27 shows the hip jointin section according to an embodiment
where the caput femur 5, or a prosthetic replacement therefore, and collum femur 6
have been replaced with a prosthetic part 818 fixated to the femoral bone 7, either
with bone cement, or without. The prosthetic part 818 comprises a prosthetic caput
femur 812 having a cavity 816 in which a rupture band 813 fixated to a fixation
portion 814 of the prosthetic caput femur 812, and a fixating portion 815 of the
medical device. The cavity 816 is adapted to enable the prosthetic caput femur 812
to perform normal functional hip movements inside the medical device. The rupture
band 813 is adapted to hold the prosthetic caput femur 812 to the medical device
in a first state, and release the prosthetic caput femur 812 from the medical device
when a pre-determined strain is placed on the rupture band 813.

[000172] Hg. 28 shows the embodiment of the medical device according to fig.
27, in a second state in which the rupture band 813 has failed and thereby the
prosthetic caput femur 812 is released from the medical device. The rupture band
813 could be fixated to a fixation portion 814 of the prosthetic caput femur 812,
and/ or a fixating portion 815 of the medical device using: atleast one screw, at
least one pin, form fitting, welding, adhesive, pin, wire, a ball mounted into a bowl,
a male portion of one part mounted into a female portion of the other part, a key
introduced into a lock being portions of said parts, band, or other mechanical
connecting members. The failing of the rupture band 813 is which could be caused
by an abnormal movement of the hip joint, e.g. as the result of the patient falling.

[000173] Hg. 29 shows a prosthetic part 818 according to an embodiment

where the prosthetic part 818 is fixated to the femoral bone 7 and comprises a
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caput femur 812 comprising a cavity 816 adapted to enable the hip joint to
perform functional hip joint movements while in a first state held to the medical
device using an elastic bend 817 fixated to a fixation portion 814 of the prosthetic
caput femur 812, and a fixating portion 815 of the medical device, and a releasing
member 801 according to the embodiment shown in figs. 9 and 10. The
combination of the releasing member 801 and the elastic band 817 is adapted to,
in a first state hold the prosthetic part 818 to the medical device, and in a second
state release the prosthetic part 818 from the medical device. According to another
embodiment (not shown) the prosthetic partis held to the medical device solely
using the elastic band 817, of course also supported by the remainder of the hip

joint capsule and the affected muscles.

[000174] Hg. 30 shows the embodiment of the medical device according to fig.
29, in a second state in which the elastic band 817 is stretched such that the
prosthetic part 818 is released from the medical device. The elastic band 817 could
be fixated to a fixation portion 814 of the prosthetic caput femur 812, and/ or a
fixating portion 815 of the medical device using: atleast one screw, atleastone
pin, form fitting, welding, adhesive, pin, wire, a ball mounted into a bowl, a male
portion of one part mounted into a female portion of the other part, a key
introduced into a lock being portions of said parts, band, or other mechanical
connecting members. The failing of the rupture band 813 is preferably caused by
an abnormal movement of the hip joint, e.g. as the result of the patient falling. The
elastic band 817 could comprise an elastic part or section, which could be the
entire elastic band 818, made from an elastic material, such as an elastic polymer
material such as: a copolymer material such as polystyrene, poly(ethylene-butylene)
or polystyrene. kis also conceivable that the material is a polyurethane elastomeric
material, polyamide elastomeric materials and polyester elastomeric materials
elastic copolymers of ethylene and atleast one vinyl monomer such as, for example,

vinyl acetates, unsaturated aliphatic monocarboxylic acids, and esters of such
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monocarboxylic acids. The elastic band 813 could comprise a barrier coating,
which cannot be penetrated by body cells. Preferably, the barmrier coating comprises
a Parylene™ coating, or a biocompatible metal coating, such as gold, silver or
titanium. According to other embodiments the elastic band comprises a spring type
member, a combination of metal and plastic materials, a combination of metal and

carbon based material or a combination of carbon and plastic based material.

[000175] Hg. 31 shows the hip joint in section in an embodiment where the
medical device comprises a prosthetic part 819 adapted to be fixated to the
femoral bone 7. The prosthetic part comprises a prosthetic caput femur which is
adapted to comprise elastic elements 820 which actas a releasing member holding
the prosthetic caput femur inside of the medical device fixated to the pelvic bone.
The elastic elements 820 of the prosthetic caput femur, is preferably made of an
elastic material, which for example could be an elastomeric polymer material or an
elastic metal material. Itis conceivable that the elastic material comprises an outer
layer in connection with the medical device which is adapted to resist the wear from
the contact with the medical device. The elastic elementis adapted to compress
when a pre-determined strain is placed on the hip joint and thereby on the elastic
elements 820. W hen the elastic elements 820 are compressed the prosthetic caput

femur is released from the medical device.

[000176] Hg. 32 shows the medical device according to the embodiment shown
in fig. 31, in a second state, in which the elastic element 820 has been
compressed, following a pre-determined strain being placed on the medical device.
The medical device is thereby placed in a second state, in which the prosthetic

caput femur is released from the medical device, wherein it has been held.

[000177] Hg. 33 shows an embodiment of the medical device in which the
elastic elements 820 are further assisted by a spring 821 in connection with two
elastic elements 820, the spring 821 is compressed alongside the elastic members



WO 2011/005184 PCT/SE2010/050800

47

820, when a pre-determined strain is placed on the prosthetic part 819 comprising

the prosthetic caput femur.

[000178] Hg. 34 shows the hip jointin section when a medical device for, in a
first state, holding the caput femur 5, or a prosthetic replacement therefore, to the
medical device, and in a second state releasing the caput femur 5, or a prosthetic
replacement therefore from the medical device. The medical device is adapted to
change from being in the first state to being in the second state ata pre-determined
strain affecting the medical device by the connection with the pelvic bone 9 and the
femoral bone 7, which reduced the risk of the patient fracturing the femoral bone 7
and/ or the pelvic bone 9. The medical device comprises magnets 823 or magnetic
material 823 placed in the medical device, and magnets 822 or magnetic material
822 placed in the caput femur 5 or a prosthetic replacement therefore. According
to one embodiment a magnet 823 is placed in the medical device its south pole
directed towards the caput femur 5, or prosthetic replacement therefore, and a
magnet 822 placed in the caput femur 5, or prosthetic replacement therefore,
having its north pole directed towards the medical device. However only one of the
sides needs to be magnetic whereas the other side merely needs to comprise
magnetic material. Any combination of north and south ends and

magnets/ magnetic material is hence conceivable. The magnetic force described is
adapted to hold the caput femur 5, or a prosthetic replacement therefore, in the
medical device in normal use, enabling the hip joint to perform functional hip joint
movements, and release the caput femur 5, or a prosthetic replacement therefore,

from the medical device when a predetermined strain is exceeded.

[000179] Hg. 35 shows the medical device according to the embodiment of fig.
30 in the second state, in which the caput femur 5, or a prosthetic replacement
therefore, is released from the medical device as a result of a pre-determined level

of strain being exceeded.
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[000180] The medical device according to any of the embodiments could
comprise atleast one material selected from a group consisting of:
polytetrafluoroethylene (PIFE), perfluoroalkoxy (PFA) and fluorinated ethylene
propylene (FEP). ktis furthermore conceivable that the material comprises a metal
alloy, such as cobaltchromiumamolybdenum or titanium or stainless steel, or
polyethylene, such as crossdinked polyethylene or gas sterilized polyethylene. The
use of ceramic material is also conceivable, in the contacting surfaces or the entire
medical device such as zirconium or zirconium dioxide ceramics or alumina
ceramics. The part of the medical device in contact with human bone for fixation of
the medical device to human bone could comprise a poorhouse structure which
could be a porous micro or nano-structure adapted to promote the growthdn of
human bone in the medical device for fixating the medical device. The porous
structure could be achieved by applying a hydroxy-apatite (HA) coating, or a rough
openpored titanium coating, which could be produced by air plasma spraying, a
combination comprising a rough openpored titanium coating and a HA top layer is
also conceivable. The contacting parts could be made of a self lubricated material
such as a waxy polymer, such as PIFE, PFA, FEP, PE and UHMW PE, or a powder
metallurgy material which could be infused with a lubricant, which preferably is a
biocompatible lubricant such as a Hyaluronic acid derivate. ltis also conceivable
that the material of contacting parts or surfaces of the medical device herein is
adapted to be constantly or intermittently lubricated. According to some
embodiments the parts or portions of the medical device could comprise a
combination of metal materials and/ or carbon fibers and/ or boron, a combination
of metal and plastic materials, a combination of metal and carbon based material,
a combination of carbon and plastic based material, a combination of flexible and

stiff materials, a combination of elastic and less elastic materials, Corian or acrylic

polymers.
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[000181] Hease note that any embodiment or part of embodiment 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 possible to combine

in any way in general terms.
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CIAIMS

1. A medical device for implantation in a hip joint of a patient, wherein said
medical device is adapted to be fixated to the pelvic bone of the patient, and
wherein said medical device comprises an inner and an outer surface, wherein
a contacting portion, of said inner surface is spherical and adapted to face the
center of the hip joint when said medical device is implanted, and wherein said
medical device is adapted to receive a caput femur or a prosthetic replacement
therefor having a spherical portion, wherein said medical device comprises at
least one extending portion, extending said contacting portion of said inner
surface such that said atleast one extending portion clasps said spherical
portion of said caput femur, or a prosthetic replacement therefor, such that said

spherical portion is restrained in said medical device.

2. The medical device according to claim 1, wherein said medical device is
adapted to receive a caput femur or a prosthetic replacement therefor having a
collum femur or prosthetic collum femur fixated to said spherical portion of said

caput femur or prosthetic replacement therefor, wherein:

a) said inner surface comprises an equator line, being the largest circular
circumference of said inner contacting surface, being a surface adapted to

be in contact with said caput femur, or prosthetic replacement therefor, and

b) said atleastone extending portion passes beyond said equator line, such
that the end portion of said contacting portion of said inner surface forms a
circular extension line having a smaller circumference than said equator line,

and

c¢) said atleast one extending portion circumferentially extends discontinuously

along said equator line, such that a portion of said collum femur or prosthetic
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replacement therefor can be placed between said extension line and said

equator line.

3. A medical device for implantation in a hip joint, wherein said medical device is
adapted to receive a caput femur or a prosthetic replacement therefor having a
collum femur or prosthetic collum femur fixated to said spherical portion of said

caput femur or prosthetic replacement therefor, wherein:

d) aninner surface comprises an equator line, being the largest circular

circumference of said inner surface,

e) atleastone extending portion passes beyond said equator line, such that the
end portion of said contacting portion of said inner surface forms a parallel
circular extension line having a smaller circumference than said equator line,

and

f) said atleastone extending portion circumferentially extends discontinuo usly
along said equator line, such that a portion of said collum femur or prosthetic
replacement therefor can be placed between said extension line and said

equator line.

4. 'The medical device according to any one of claim 2 and 3, wherein said
extension line is placed distal to the equator line, when the medical device is
implanted.

5. The medical device according to any one of claims 1 — 4, wherein said atleast
one extending portion extends circumferentially along said equator line, dorsal
to the rightleft axis of pelvis.

6. The medical device according to any one of claims 1 — 4, wherein said atleast
one extending portion extends circumferentially along said equator line, dorsal
to the coronal pelvis plane PXY and proximal to the horizontal pelvis PXZ plane.
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7. 'The medical device according to any one of claims 1 — 4, wherein said atleast
one extending portion extends circumferentially along said equator line, dorsal
to the coronal pelvis plane PXY and distal to the horizontal pelvis PXZ plane.

8. The medical device according to any one of claims 1 — 4, wherein one
extending portion extends circumferentially along said equator line dorsal to the
coronal pelvis plane PXY and proximal to the horizontal pelvis PXZ plane, and
one extending portion extends dorsal to the coronal pelvis plane PXY and distal
to the horizontal pelvis PXZ plane.

9. The medical device according to any one of claims 2 — 4, wherein said atleast
one extending portion extends circumferentially along said equator line, in the

proximal quadrant of the equator line.

10. The medical device according to any one of claims 2 — 4, wherein said
atleast one extending portion extends circumferentially along said equator line,
in the distal quadrant of the equator line.

11. The medical device according to any one of claims 2 — 4, wherein two
extending portions extends circumferentially along said equator line, in the distal

and proximal quadrant thereof.

12. The medical device according to any one of claims 2 — 4, wherein said
atleast one extending portion extends circumferentially along said equator line,

in the proximal and dorsal quadrant thereof.

13. The medical device according to any one of claims 2 — 4, wherein said
atleast one extending portion extends circumferentially along said equator line,
in the distal and dorsal quadrant thereof.
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14. The medical device according to any one of claims 2 — 4, wherein at
least one extending portion extends circumferentially along said equator line, in

the distal, dorsal and proximal quadrant thereof.

15. The medical device according to any one of claims 2 — 14, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said second portion
circumferentially extends along atleast¥ of said circular equator line.

16. The medical device according to any one of claims 2 — 14, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said second portion
circumferentially extends along atleast 1/ 3 of said circular equator line.

17. The medical device according to any one of claims 2 — 14, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portionis a portion not
extending beyond said circular equator line, wherein said second portion
circumferentially extends along atleast %2 of said circular equator line.

18. The medical device according to any one of claims 2 — 17, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said first portion
circumferentially extends along atleast¥ of said circular equator line.



WO 2011/005184 PCT/SE2010/050800

54

19. The medical device according to any one of claims 2 — 17, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said first portion
circumferentially extends along atleast 1/ 3 of said circular equator line.

20. The medical device according to any one of claims 2 — 17, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said first portion
circumferentially extends along atleast %2 of said circular equator line.

21. The medical device according to any one of claims 2 — 17, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said first portion
circumferentially extends along atleast 1/ 10 of said circular equator line.

22, The medical device according to any one of claims 2 — 14, wherein at
least a first portion of said medical device is an extending portion, extending
beyond said circular equator line, and atleasta second portion is a portion not
extending beyond said circular equator line, wherein said first portion
circumferentially extends along atleast 1/ 10 of said circular equator line, and
said second portion circumferentially extends along atleast 4 of said circular
equator line.

23. The medical device according to any one of claims 2 — 14, wherein at
least two first portions of said medical device are extending portions, extending
beyond said circular equator line, and atleasta second portion is a portion not

extending beyond said circular equator line, wherein said first portions each
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circumferentially extends along atleast 1/ 10 of said circular equator line, and
said second portion circumferentially extends along atleast 4 of said circular
equator line.

24, The medical device according to any one of claims 2 — 14, wherein at
least two first portions of said medical device are extending portions, extending
beyond said circular equator line, and wherein one of said extending portions

extends further than the other extending portion.

25. The medical device according to claim 24, wherein said medical
device further comprises two second portions not extending beyond said circular
equator line, and wherein said two first extending portion circumferentially
extends along said equator line between said two second portions.

26. The medical device according to any one of claims 1 — 25, wherein
said medical device further comprises atleast one hole, and wherein said at
least one hole is adapted to receive a fixating member, for fixating said medical

device to the pelvic bone.

27. The medical device according to claim 26, wherein said hole is

adapted to receive a screw for fixating said medical device to the pelvis.

28. The medical device according to any one of preceding claims, wherein
said medical device comprises atleast one extending portion adapted to clasp
the caput femur, or a prosthetic caput femur, for restraining said caput femur, or
prosthetic caput femur in said medical device, and wherein said medical device
is adapted to release the caput femur or prosthetic caput femur from said

medical device when a predetermined strain is placed on said medical device.

29. The medical device according to any one of the preceding claims,
wherein said extending portion, when implanted, is adapted to be placed such
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as to restrict the motion range of the hip joint, and wherein said atleast one
extending portion is adapted to be placed such that adduction is restricted more

degrees than flexion.

30. The medical device according to any one of the preceding claims,
wherein said extending portion, when implanted, is adapted to be placed such
as to restrict the motion range of the hip joint, and wherein said atleast one
extending portion is adapted to be placed such that abduction is restricted more

degrees than flexion.

31. The medical device according to any one of the preceding claims,
wherein said extending portion, when implanted, is adapted to be placed such
as to restrict the motion range of the hip joint, and wherein said atleast one
extending portion is adapted to be placed such that adduction is restricted more

degrees than extension.

32. The medical device according to any one of the preceding claims,
wherein said extending portion, when implanted, is adapted to be placed such
as to restrict the motion range of the hip joint, and wherein said atleast one
extending portion is adapted to be placed such that abduction is restricted more

degrees than extension.

33. The medical device according to any one of the preceding claims,
wherein said atleast one of extending portion, when implanted, is adapted to
be placed such as to restrict the motion range of the hip joint, and wherein said
extending portionis adapted to be placed or shaped such that atleast one of
adduction, abduction, flexion, extension, a combination of flexion and
adduction or abduction, a combination of extension and adduction or

abduction, rotation in, rotation out, and any combination of rotation in or out
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and the other described movements, is restricted more degrees from maximal

movement than any of the other.

34.

The medical device for implantation in a hip joint according to any of

the preceding claims, comprising a prosthetic caput femur being ball shaped

and adapted to be atleast partly placed inside said inner surface, being bowl

shaped, wherein:

a)

b)

c)

35.

said inner surface comprises an equator line, being the largest circular

circumference of said inner surface,

said atleast one extending portion of said inner surface passes beyond said
equator line, such that the end portion of a contacting portion of said inner
surface, the most distal portion of said inner surface adapted to contact the
prosthetic caput femur, when the inner surface is placed symmetrically onto
the prosthetic caput femur, forms a circular extension line parallel to said

equator line having a smaller circumference than said equator line, and

said atleast one extending portion is constructed according to atleast one of
the following alternatives; a) circumferentially extends discontinuously along
said equator line having enough circumferential distance lacking any
extending portion and b) extends with different distal extension in different
extending portions or part of such portion of said circumferential extension.

The medical device for implantation in a hip joint according to any of

the preceding claims, wherein:

a)

b)

said inner surface comprises an equator line, being the largest circular

circumference of said inner surface,

said atleast one extending portion of said inner surface passes beyond said

equator line, such that the end portion of a contacting portion of said inner
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surface, the most distal portion of said inner surface adapted to contacta
prosthetic caput femur, when the inner surface is placed symmetrically onto
the prosthetic caput femur, forms a circular extension line parallel to said

equator line having a smaller circumference than said equator line, and

said atleast one extending portion extends with different distal extension
over the circumferential extension, thus adapted to restrict movements clearly
different in different directions of movement, due to different distal extension

of different extending portions in said circumferential extension.

A medical device for implantation in a hip joint according to any of the

preceding claims, wherein:

a)

b)

c)

37.

said inner surface comprises an equator line, being the largest circular

circumference of said inner surface,

atleast one extending portion of said inner surface passes beyond said
equator line, such that the end portion of a contacting portion of said inner
surface, the most distal portion of said inner surface adapted to contacta
prosthetic caput femur, when the inner surface is placed symmetrically onto
the prosthetic caput femur, forms a circular extension line parallel to said

equator line having a smaller circumference than said equator line, and

part of said atleast one extending portion extends with different distal
extension over the circumferential extension, thus adapted to restrict
movements clearly different in different directions of movement, due to
different distal extension of different parts of such extending portion in said

circumferential extension.

The medical device for implantation in a hip joint according to any of

the preceding claims, comprising a locking member for locking an artificial
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replacement of an acetabulum in a hip joint to clasp a caput femur or an
artificial replacement therefore, when implanted in a hip joint of a patient,
wherein said locking member is adapted to in situ assist in the fixation of the

medical device, wherein:

a) said inner surface comprises an equator line, being the largest circular

circumference of said inner surface,

b) atleastone extending portion of said inner surface passes beyond said
equator line, such that the end portion of a contacting portion of said inner
surface, the most distal portion of said inner surface adapted to contacta
caput femur or prosthetic caput femur, when the inner surface is placed
symmetrically onto the prosthetic caput femur, forms a circular extension line
parallel to said equator line having a smaller circumference than said
equator line,

c¢) said locking member is adapted to lock said caput femur or prosthetic caput
femur such that the caput femur or prosthetic caput femur remains clasped

and restrained in said inner surface, and

d) said locking member is adapted to lock said at least one extension portion,
when implanted, having atleast the end portion of the extension portion
radially fixed within said circular extension line.

38. The medical device according to claim 37, wherein said locking
member is adapted to lock in atleast a first and second locking position.

39. The medical device according to claim 37, wherein said locking
member is adapted to lock in atleast a first and a second locking position, and
wherein said locking member is adapted to; in said first locking position, lock an

artificial caput femur surface having atleast one extending portion, to a first size
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caput and/ or collum femur, and in said second locking position, lock said
artificial caput femur surface, to a second smaller size caput femur and/ or
collum femur.

40. The medical device for treating hip joint osteoarthritis according to any
of the preceding claims, the hip joint having a collum femur, having a first axial
distribution leading to a caput femur, wherein said collum femur is placed distal
to the caput femur, a center axis of the collum and caput femur in line with the
first axial distribution being the caput femur center axis, wherein the caput femur
has a substantially ball shaped configuration with an outer maximum radius
perpendicular to the caput femur center axis, the caput femur being placed in a
bowl shaped acetabulum, having an opening, wherein the bowl shaped
acetabulum has a second axial distribution with an acetabulum center axis from
the center of the bottom of the acetabulum bowl and following the center of the
bowl towards the center of the opening of the bowl, towards the caput femur,
wherein the acetabulum bowl has an inner maximum radius perpendicular to the
acetabulum center axis, wherein the caput femur center axis is in line/ aligned
with the acetabulum center axis, in a special centered position, when the caput
femur is placed; aligned, centered and symmetrical in the acetabulum bowl in
the hip joint, the aligned center axis is defined as the hip joint center axis,
wherein the caput femur and the acetabulum has one hip joint surface each,
placed towards and contacting each other, wherein the hip joint surfaces
carrying weight in the hip joint are the weight carrying surfaces, wherein the
outer maximum radius of the caput femur is forming a circular extending,
maximum caput femur radius circle, extending perpendicular to the hip joint
center axis, defining a maximum caput femur radius crosssection perpendicular
to the hip joint center axis, wherein: said medical device comprises at least one
artificial hip joint surface, adapted to atleast partly replace atleast one of the
hip joint surfaces, said artificial hip joint surface atleast partly being hollow and
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having an inner and outer surface, wherein said artificial hip joint surface has
an artificial hip joint surface center axis aligned with the hip joint center axis
when the hip jointis placed in the special centered position, when at least one
of said artificial hip joint surfaces is implanted in the hip joint, with the caput
femur or an artificial caput femur surface placed; aligned, centered and
symmetrical in the acetabulum bowl or an artificial acetabulum surface in the hip
joint, wherein said medical device comprises a central part and a surrounding
part, the central part being aligned with the artificial hip joint surface center axis
and the surrounding part surrounding the surface of the caput femur or an
artificial caput femur surface not including the central part, wherein the caput
femur or an artificial caput femur surface, has a maximum caput femur radius
cross-section, in which the outer maximum radius of the caput femur or said
artificial caput femur surface is forming a circular extending maximum caput
femur or artificial caput femur radius circle, extending perpendicular to the hip
joint center axis, defining the maximum caput femur radius cross-section
perpendicular to the hip joint center axis or perpendicular to said artificial hip
joint surface center axis, when the hip jointis placed in said special centered
position, wherein the surrounding part of said at least one artificial hip joint
surface comprises at least one first extending portion of the artificial hip joint
surface for extending in distal direction at least partly beyond the maximum
caput femur radius crosssection, when the hip jointis placed in said special
centered position, when at least one of the artificial hip joint surfaces is
implanted in the hip joint, wherein said atleast one first beyond partis adapted
to have a closest perpendicular distance to said artificial hip joint surface center
axis, being smaller than an inner maximum distance, extending perpendiculary
from said artificial hip joint surface center axis to said inner surface of said
artificial hip joint surface, when the hip jointis placed in the above mentioned

special centered position and said artificial hip joint surface is placed in a
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functional position in the hip joint, thus adapted to create and creating a more
stable position of said artificial hip joint surface when mounted in the hip joint.

41. The medical device for implantation in a hip joint of a patient
according to any of the preceding claims, the hip joint having a

caput femur hip joint surface partly being the contacting surface of the hip joint, the

hip joint further having a collum femur, having a first axial distribution leading to a

caput femur, wherein a center axis of the first axial distribution of the the collum

femur and the caput femur, being the caput femur center axis, wherein the collum

femur is placed more distal than caput femur, wherein;

- said medical device comprises an artificial caput femur surface being hollow,
having a major opening adapted to be directed towards the caput femur or a
surgically modified caput femur, wherein said artificial caput femur surface is
adapted to replace a caput femur hip joint surface, wherein said artificial caput
femur surface further having;

- a medical device caput center axis passing through said major opening,
being aligned with the caput femur center axis, when said medical device is
implanted in a functional position in the hip joint, wherein said medical
device comprises a central part and a surrounding part, the central part
being aligned with the medical device center axis and the surrounding part
surrounding the surface of the caput femur or the surgically modified caput
femur not including the central part, and wherein said medical device

further comprising

- an inner surface adapted to have a first distal distance extending

perpendiculary from said medical device caput center axis to said inner
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surface of the surrounding part of said artificial caput femur surface, said
first distal distance being shorter than a second proximal distance
extending perpendicularly from said medical device caput center axis to
said inner surface of said artificial caput femur surface, said second
proximal distance extending from a more proximal position on said
medical device caput center axis than said first distal distance, being the
second proximal distance, when said artificial caput femur surface is

implanted in said functional position in the hip joint.

42, The medical device for implantation in a hip joint of a patient
according to any of the preceding claims, the hip joint having
an acetabulum, being a bowl shaped contacting surface of the hip joint comprising
a substantially circular major opening in distal direction of the acetabulum in the
hip joint and a bottom center point in said bowl shaped acetabulum proximally in
the hip joint, wherein an acetabulum center axis extends from the bottom point
through the center point of the substantially circular opening, wherein the
acetabulum has a weight carrying surface contacting a ball shaped caput femur
located in the acetabulum bowl in the hip joint, wherein the caput femur is
connected to the collum femur, and the collum femur has a center axis aligned

with a caput femur center axis, wherein;

- said medical device comprises an artificial acetabulum surface adapted to
replace the weight carrying surface of the acetabulum, wherein said artificial
acetabulum surface is hollow and has a major acetabulum opening adapted to
be directed towards the caput femur or an artificial replacement of atleast the
surface of the caput femur, wherein said artificial acetabulum surface is
adapted to receive a caput femur or an artificial replacement of at least the
surface of the caput femur, in said hollow artificial acetabulum surface, when

implanted in the hip joint, said artificial acetabulum surface having;
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- a medical device acetabulum center axis, adapted to be aligned with the
acetabulum center axis, when said artificial acetabulum surface is placed in the

hip joint, and

- an inner surface adapted to have a first distal distance extending
perpendiculary from said medical device acetabulum center axis, to said inner
surface of said artificial acetabulum surface, said first distal distance being
shorter than a second proximal distance extending perpendicularly from said
30 medical device acetabulum center axis to said inner surface of said artificial
acetabulum surface, said second proximal distance extending from a more

proximal position on said medical device acetabulum center axis than said first

distal distance, when said artificial acetabulum surface is implanted
functionally in the hip joint, wherein said artificial acetabulum surface is
adapted to receive in the hollow artificial acetabulum surface the caput femur
or an artificial replacement of at least the surface of the caput femur, when

implanted in the hip joint, for achieving a functional hip joint.

43. The medical device according to any one of the preceding claims,
wherein said atleast one of extending portion is adapted to have atleast one of
its shape or position such that the restriction of movement range of the hip joint,
in degrees from maximal movement, is restricted more in atleast one predefined

direction than in any other direction, when implanted.

44, A method using any medical device according to any of the preceding
claims, comprising the steps of: cutting the skin in the hip region
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. dissecting the hip joint
. implanting the medical device in the hip joint of a patient,
. fixating the device to the pelvic bone of the patient, and wherein said

medical device comprises an inner and an outer surface, having a contacting
portion of said inner surface being spherical and bowl shaped

. facing the inner surface to the center of the hip joint having atleast one
extending portion, extending a contacting portion for contacting the caput femur
or a prosthetic replacement therefore,

. placing a caput femur or a prosthetic replacement therefore having a
spherical portion, such that said extending contacting portion of said inner
surface is

. clasping said spherical portion of said caput femur, or a prosthetic
replacement therefore, such that said caput femur, or a prosthetic replacement

therefore is restrained in said bowl shaped inner surface.

45. The method according to claim 44, wherein the hip joint comprises a
caput femur or artificial replacement therefore in contact with a collum femur or

an artificial replacement therefore, wherein said method comprises the steps of:

placing said inner surface contacting the surface of the caput femur or artificial
replacement therefor, the surface of the caput femur or artificial replacement therefor

comprising an equator line being the largest circular circumference of said surface,

placing and passing with said atleast one extending portion beyond said equator
line, such that the end portion of said contacting portion of said inner surface forms
a circular extension line having a parallel smaller circumference than said equator
line, the end portion being the most distal portion of the inner surface being in
contact with said caput femur or artificial replacement therefore, when said caput

femur or artificial replacement therefore is placed symmetrically in said inner



WO 2011/005184 PCT/SE2010/050800

66

surface, and wherein said atleast one extending portion is extending
circumferentially discontinuously along said equator line, such that a portion of said
collum femur or prosthetic replacement therefor can be placed between said

extension line and said equator line.

46. The method according to claim 44 or 45, comprising a prosthetic caput
femur being ball shaped and adapted to be atleast partly placed inside said
inner surface, being bowl shaped, wherein said at least one extending portion is
mounted according to atleastone of the following altermatives:

a) extending circumferentially discontinuously along said equator line having
enough circumferential distance lacking any extending portion and b) extending
with different distal extension in different extending portions or part of such portion

of said circumferential extension.

47. The method according to claim 44 — 46, wherein said medical device
comprises a locking member for locking an artificial replacement of an
acetabulum in a hip joint to clasp a caput femur or an artificial replacement
therefore, when implanted in a hip joint of a patient, wherein said locking
member is adapted to in situ assist in the fixation of the medical device, said
artificial acetabulum comprising an inner surface comprising an equator line,
being the largest circular circumference of said inner surface, wherein atleast
one extending portion of said inner surface passes beyond said equator line,
such that the end portion of a contacting portion of said inner surface, the most
distal portion of said inner surface adapted to contacta caput femur or artificial
caput femur forms a circular extension line parallel to said equator line having a
smaller circumference than said equator line, when the inner surface is placed
symmetrically onto the prosthetic caput femur, wherein the method comprising
the following steps:
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b)

c)

d)

e)

g)

h)

1)

h)
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cutting the skin in the hip region
dissecting the hip joint
implanting the medical device in a hip joint of a patient,

fixating the artificial replacement of an acetabulum to the pelvic bone of the
patient, comprising an inner and an outer surface, having a contacting portion
of said inner surface being spherical and bowl shaped

facing the inner surface to the center of the hip joint having atleast one
extending portion, extending a contacting portion for contacting the caput femur

or a prosthetic replacement therefor,

placing a caput femur or an artificial replacement therefore having a spherical
portion, such that said extending contacting portion of said inner surface is

clasping said spherical portion of said caput femur, or an artificial replacement

therefore,

placing said locking member such that said caput femur, or artificial

replacement therefor is restrained in said bowl shaped inner surface, and

locking said caput femur or artificial caput femur in said clasped and restrained

position in said inner surface, by

fixating radially atleast the end portion of the atleast one extension portion
within said circular extension line.
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IPC: A61B, A61F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6290727 B1 (OTTO ET AL), 18 Sept 2001 1-25,28-36,
(18.09.2001), column 3, line 38 - column 4, 43,44-46

line 46, figures 1-4

X US 5310408 A (SCHRYVER ET AL), 10 May 1994 1-36,43,
(10.05.1994), column 5, line 21 - column 6, 44-46
line 30, figures 1-3

X US 4044403 A (D'ERRICO), 30 August 1977 1,5-8,28,37,
(30.08.1977), column 6, line 17 - line 48, figures 47
2-4
EI Further documents are listed in the continuation of Box C. m See patent family annex.
*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
?_?rlier d:{)plication or patent but published on or after the international ¥ gocument of particular relevance: the claimed invention cannot be
11ing date . considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other . . . .
special reason (as specified) "Y" docur;xemd of pamclular relevance: the clagned ll;mg:nnon c:irgnot be
ey . : s considered 1o involve an inventive step when the document is
© g:ae:\;gxem referring 10 an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
wpyn . . . . . being obvious 1o a person skilled in the art
P” document published prior to the internationat filing date but later than won :
the priority date claimed &”" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
12 October 2010 2-0-10- 2010
Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM Leif Brander / JA A
Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00
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US 6986792 B2 (MCLEAN ET AL), 17 January 2006
(17.01.2006), column 6, line 49 - column 7, line 9,
figure 1

DE 20011728 Ul (MERETE MANAGEMENT GMBH),
4 January 2001 (04.01.2001), page 2,
line 36 - page 3, line 24, figures 1-3
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International patent classification (IPC)

A61F 2/32 (2006.01)
A61F 2/34 (2006.01)
A61F 2/36 (2006.01)

Download your patent documents at www.prv.se

The cited patent documents can be downloaded:

¢ From "Cited documents" found under our online services at
www.prv.se (English version)

¢ From "Anfdérda dokument” found under "e-tjdnster" at
WWW.prv.se (Swedish version)

Use the application number as username. The password is
DQOLGSWFIW.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85).

Cited literature, if any, will be enclosed in paper form.
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

. X' ClaimsNos.: 44-47

because they relate to subject matter not required to be searched by this Authority, namely:

Claims 44-47 relate to a method for treatment of the human or
animal body by surgery or by therapy, as well as diagnostic
methods, see PCT rule 39.1(iv).

o/
2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

L. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

[ ] No protest accompanied the payment of additional search fees.
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Nevertheless, a search has been made for these claims. The

search has been directed to the technical content of the
claims.
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JpP 4335139 B 30/09/2009
JP 2005538778 T 22/12/2005
US 20040054418 A 18/03/2004
US 20060217814 A 28/09/2006
US 20080015707 A 17/01/2008
WO 2004024036 A 25/03/2004
DE 20011728 Ul  04/01/2001 NONE
EP 0208578 Bl 14/03/1990 DE 3669436 D 19/04/1990
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