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Prosthetic Hip Alignment Device

Field of the Invention

The present invention relates to an alignment device for use in the alignment of the socket or cup

element of a prosthetic hip.

Background of the Invention

Prosthetic hip joints are routinely used to replace a patient's hip joint when that joint is damaged.

Many tens of thousands of such hip replacement operations are performed each year around the world.

The prosthetic hip joint typically comprises an acetabular prosthetic socket or cup, which is

placed in the hip and a femoral head, which fits into the cup.

It has long since been appreciated that the acetabular cup substituting for the acetabulum has to

be inserted into the pelvis in the correct orientation. However, the extent to which the acetabular cup is

often incorrectly oriented has only been established in recent years.

The techniques used by orthopaedic surgeons for orienting the prosthetic acetabular cup range

from the most basic "eyeballing", where the surgeon uses his experience and orients the cup as he thinks

best, with no particular equipment to assist him in establishing that the cup is correctly oriented, to very

complex navigation systems, with basic spirit levels and laser beams mounted on the introducer falling in

between.

Examples of different navigation systems are described in US 5,141,512, US 6,711,431 and US

2009/0171370.

US 5,141,512 describes a navigation system including a light source having an angle adjusting

element, and three foot portions each fixed to a respective point of the pelvis. An angle adjusting

element controls the direction of a light beam emitted from a light source, so that the direction



corresponds to the insertion orientation of the prosthetic acetabular system does not take

account of the any change in position of the patient during surgery.

US 6,711,431 describes a system that defines a patient's pelvic plane with reference to at least

three pelvic points, and traces a pelvic tracking marker, fixable to the pelvic bone, by using a location

tracking device, which tracks the orientation of the pelvic plane in real time. The system can trace the

patient's pelvic plane regardless of variation in the patient's pelvic plane position. However, this system is

physically large and expensive.

US 2009/0171370 describes a navigation system for the fitting of a prosthetic acetabular cup

which includes a mechanism capable of indicating the pelvic plane regardless of variation in the patient's

pelvic position during surgery. The mechanism includes a y-shaped member mounting three probes, each

of which rests on a different point on the pelvis.

Other simpler devices for assisting the surgeon in orienting the acetabular cup comprise

instruments that are mounted on the introducer (the device that is used to force the acetabular cup into

the pelvis).

For example, US 6,743,235 describes an introducer that mounts a lever to which are attached a

one dimensional spirit level and laser, the spirit level being fixed with respect to the lever and the laser

being pivotably mounted on the lever. The spirit level is mounted on the lever such that when the

introducer is positioned with its longitudinal axis aligned at 45 degrees to the horizontal, the spirit level is

horizontal. The surgeon uses the laser to guide him in adjusting the extent of antiversion of the

prosthetic acetabular cup by aligning the laser beam with respect to the acetabulum.

US 6,214,014 describes a system which uses a goniometer to engage with bone portions of the

pelvis measure a reference angle. The system allows the surgeon to adjust the goniometer to a desired

offset. A laser beam aligned with the goniometer is then fired at a wall and a mark made on the wall. The

surgeon then removes the goniometer. The system includes an introducer having a laser mounted

thereon. When the laser beam is aligned with the mark on the wall the introducer is correctly oriented.



None of the known techniques of orienting the prosthetic acetabular cup is satisfactory. The

more complex and hence more accurate devices are physically large, resulting in cramped conditions in

smaller operating theatres, and are expensive.

The more basic instrument aids give the orthopaedic surgeon some guidance beyond simply

lining up the prosthetic acetabular cup by eye. However, they do not provide for the cup to position with

reference to the position of the hip joint in the standing position.

The hip is designed to function with the person in the standing position. However, hip

replacement operations are performed with the patient lying down, usually on his side, with the hip to be

replaced uppermost. The position occupied by the pelvis when the patient is lying down is different to

the position occupied by the pelvis when the person is standing.

It would be desirable to provide an apparatus that would allow the prosthetic acetabular cup to

be oriented as closely as possible to the desired orientation.

The prosthetic acetabular cup must be oriented in two planes. With the patient in the standing

position it is desirable that the face of the cup should be aligned at 45 degrees to the vertical and that the

face of the cup should lie at approximately 15 degrees of antiversion with respect to a vertical plane

extending through the femoral balls.

Summary of the Invention

According to a first aspect of the invention there is provided a medical instrument as specified in

Claim 1.

According to a second aspect of the invention there is provided an apparatus as specified in

Claim 44.

According to a third aspect of the invention there is provided a method of providing a guide for

use in the introduction of a prosthetic acetabular cup as specified in Claim 49.



According to a third aspect of the invention there is provided an alignment device as specified in

Claim 51.

According to a fifth aspect of the invention there is provided a method of fitting a prosthetic

acetabular cup into a pelvis.

Preferred features of the invention are set out in the claims dependent on Claims 1, 44, 49 and

51, in the description and the drawings.

Brief Description of the Drawings

In the drawings, which illustrate preferred embodiments of the invention, and are by way of

example:

Figure l a is a cross-sectional plan view illustrating the datum axis for the measurement of

anteversion;

Figure l b is a side view of a patient illustrating the angle measured during a pre-operation X-ray;

Figure 2a is a plan view of a patient lying on an operating table during a part of a hip replacement

procedure;

Figure 2b is a front view of the patient lying on the operating table during another part of a hip

replacement procedure;

Figure 3a is a cross-sectional side view of a patient alignment instrument;

Figure 3b is a plan view of the alignment instrument illustrated in Figure 3a;

Figure 4a is a front view of a prosthetic acetabular cup alignment instrument according to the

invention;

Figure 4b is a side view of the instrument illustrated in Figure 4a;



Figure 4c is a cross-sectional side view of a component of the instrument illustrated in Figures 4a

and 4b;

Figure 4d is a plan view of the first member of the instrument;

Figure 4e is a side view of the third member of the instrument;

Figure 4f is a plan view of the instrument illustrated in Figures 4a to 4c with the laser set to 0

degrees;

Figure 4g is a plan view of the instrument illustrated in Figures 4a to 4d post alignment of a

marker associated with the instrument with the centre of rotation of the hip;

Figure 4h is a plan view of the instrument illustrated in Figures 4a to 4e with the laser mount

oriented to correspond to the angle X measured during the pre-operation X-ray and the desired angle of

anteversion;

Figure 5 is a schematic representation of an introducer suitable for use with the apparatus of the

invention;

Figure 6 illustrates the operating theatre and instruments being used just prior to insertion of the

prosthetic acetabular cup;

Figure 7a is a side view of a prosthetic acetabular cup alignment instrument according to another

aspect of the invention;

Figure 7b is a front view of the prosthetic acetabular cup alignment instrument according to the

invention illustrated in Figure 7a;

Figure 8a is a front view of a mounting element;

Figure 8b is a side view of the mounting element illustrated in Figure 8a;



Figure 9a is a side view of an alternative embodiment of an alignment instrument; and

Figure 9b is a front view of the alignment instrument illustrated in Figure 9a.

Detailed Description of the Preferred Embodiments

Figure l a illustrates a cross-sectional plan view of a person facing in the direction indicated by

arrow D . An anteversion datum axis is indicated by the broken line a-a lies on a vertical plane passing

through the centre of a person's body, the legs 2 of which are shown. The anteversion datum axis is

shown in order to define the meaning of anteversion in the present application. The line b has +15

degrees of anteversion, whereas the line c has -15 degrees of anterversion.

Referring now to Figure lb, there is illustrated a patient P standing for a pre-operation X-ray.

From this X-ray it is possible to measure the angle of a line passing through the anterior superior iliac

spine (ASIS) 3 and the centre of rotation of the hip 4 .

Hip replacement surgery is performed with the patient P lying on his side. When a person moves

from the standing position in which the pre-operation x-ray is taken to the lying position in which the

operation is performed, there is a change in the position of parts of the patient's skeletal structure. One

of the functions of the apparatus of the invention is to correct for such changes.

A first step in the operation is to orient the patient so that the datum line a-a is oriented

vertically. The patient's position on the operating table is manipulated manually and is measured using

the alignment device illustrated in Figure 3a.

The alignment device 10 comprises a rod 11 and mounted thereon a pair of spacers 14, each

comprising an end plate 15 for engagement with an ASIS of the patient, and each attached to a respective

mounting member 13 by means of a rod 16. The mounting members 13 are slidably mounted on the rod

11 and are each provided with a grub screw 17 which provides for the position of the mounting member

13 to be fixed with respect to the rod 11. The rod 16 may be extendible and retractable with respect to

the mounting member 13. Preferably, where the rod is extendible and retractable with respect to the



mounting member defined positioning means are provided in each rod 16 or mounting member 13, in

order that the end plates are maintained in the same plane and parallel to the rod 11. For example, one of

the rod 16 and mounting member 13 may be provided with a series of spaced apart holes 16', and means

to engage those holes provided, such as a sprung ball that engages one of the holes, or a pin which passes

through one of the holes and a hole in other of the rod 16 and the mounting member 13. Alternatively,

the rods may be provided with markings as shown in Figure 9a, which may be aligned with a wall of the

mounting member 13. It is important that the two ASIS lie in a common vertical plane, therefore the

plates 15 should lie in a common plane. It may however be desirable to provide for adjustment of the

length of the rods 16 so that the alignment device can be used with patients of different size and shape.

A spirit level 12, which may be a two or three dimensional spirit level, is mounted on one end of

the rod. In use, the device 10 is held so that the spirit level 12 indicates that the rod is lying vertically in

all three planes where a three dimensional spirit level is used, and the position of the patient is

manipulated such that each ASIS touches one of the end plates 15.

The patient P is then strapped to the operating table, the aim being to restrict movement of the

patient with respect to the table after being established in the desired position. At this point the

alignment device 10 is removed from the patient.

The next step in a hip replacement procedure where the apparatus of the invention is to be used

involves attaching a bone screw to the ASIS. Typically, the surgeon would drill the hole in a direction

substantially normal to the longitudinal axis of the patient P and the operating table. However, if the hole

is not aligned with the normal it does not matter as the apparatus of the invention can accommodate any

offset to the normal.

Referring now to Figures 4a to 4d or 4h, which illustrate a prosthetic acetabular cup alignment

instrument 20, which is mounted on a bone screw 21. In this embodiment of the invention the bone

screw 21 is hexagonal in cross-section. In fact the bone screw may have any cross-sectional shape,

although a non-circular shape is preferred so that rotation of the instrument about the screw is prevented.



The bone screw could be square or round with a flat for example. The instrument 20 includes a member

22, which is configured to be slidably mounted on the bone screw 21, that is, the member 22 includes a

bore 23, the bore 23 and the bone screw 21 having corresponding cross-sectional shapes.

The instrument 20 includes a means to lock the position of the member 22, and hence the

instrument 20, with respect to the bone screw 21. In the illustrated example, the member includes a

second bore 24, which is threaded and which intersects the first bore 23. A grub screw 25 engages with

the internally threaded second bore 24. When turned in one direction and sufficiently, the free end of the

grub screw 25 engages with the bone screw 21 and locks the position of the member 22, and hence the

instrument 20, with respect to the bone screw 21.

The instrument 20 includes four members, each movable with respect to each other and lockable

with respect to each other when desired alignments therebetween have been reached. The first member

22 includes a socket 26 of a ball and socket joint. The second member 30 includes a ball 31, which sits in

the socket 26, the ball member 30 including a stub shaft 32 for engagement in a correspondingly shaped

housing 41 in the third member 40. The ball member 30 further includes a shoulder element 33, the

reverse side 34 of which presents a flat surface which extends around the shaft 32 and forms a flat face

for abutment with an end face 44' of a wall element 44 of the third member 40.

In the illustrated example, relative rotation between the first and second members is controlled

by the configuration of the body of the member 22. As can be seen in Figure 4a and 4d, the first member

includes a slot 22a. In the member 22 to either side of the slot are threaded bores 22b, 22c, these bores

being aligned axially. A screw 22d engages with the bores 22b, 22c to tighten or slacken the member 22

on to or off the ball 31 of the second member 30.

The wall element 44 of the third member 40 includes a threaded bore 42, which receives a grub

screw 43. The bore 42 extends into the housing 41 so that the end of the grub screw 43 may engage the

outer surface of the stub shaft 32, so as to prevent rotation between the second and third members.



The third member 40 includes a calibration plate 45, which in the illustrated example is sem i

circular, and is in fixed relationship to the wall 44 of said member 40. As can be seen from Figure 4e, the

calibration plate includes a scale 46. The central indication on the scale is of 0 degrees, with up to plus

and minus 45 degrees being to either side of 0 degrees.

The third member 40 also mounts a lever arm 47 in a mounting recess 48. The lever arm 47

comprises two arm sections 47a, 47b joined together at a hinge 47c. One end of the arm section 47a is

configured for mounting in the recess 48 and comprises part of an attachment means for attaching the

arm section 47a to the recess 48. For example, the arm section 47a may include a protrusion 47d to

engage with a detent 49 situated in a wall of the recess 48. Protrusions 47d may be provided on each side

of the arm section 47a for engagement with detents 49 situated in opposing walls of the recess 48. The

recess 48 is so shaped and dimensioned as to permit the arm section 47a to pivot about the axis extending

through the detent(s) and protrusion(s). In conjunction with the hinge 47c, the distance of the free end

of the arm section 47b to the point of attachment of the arm section 47a to the wall 44 may be adjusted.

In the illustrated example, the free end of the arm section 47b mounts an element in the form of

a pin 47e.

The fourth member 60 is mounted on the third member 40 such that the fourth member 60 may

rotate with respect to the third member 40. The third member 40 includes a bore 50 which receives a

boss 62 extending from a body 61 of the fourth member 60. The boss 62 is a push fit into the bore 50.

This provides that when the member 60 is rotated to a particular position with respect to the third

member 40 the member 60 will be held in that position until a rotational force is again exerted on the

fourth member 60.

The fourth member 60 mounts a number of components, in particular a pointer 63, a spirit level

64 and a direction indicator, which in the present example is a laser 65, but may be another form light

beam or another form of electromagnetic radiation capable of indicating direction. The pointer 63 works

in conjunction with the scale 46 to show the angle of orientation of the fourth member 60 with respect to



the third member 40. The spirit level 64 is a three dimensional spirit level and is used to allow the

combination of the second, third and fourth elements 30, 40, 60 to be position such that they lie

vertically.

The laser 65 is mounted in a bore 65a which is formed in the body of the fourth member 60 such

that when the fourth member is oriented vertically, the laser lies at a pre-defined angle of for example 45

degrees to the vertical. The laser 65 emits a laser beam 66.

The instrument may be provided with a number of different fourth members 60, each having the

laser mounted such that it presents a different angle to the vertical. The need for such different fourth

members will become apparent from the description below.

Referring now to Figures 5 and 6, further components of the apparatus of the invention include

an introducer 70 and a flat surface 80. An introducer is the tool used to introduce an acetabular cap into

the socket of a hip joint. The introducer 70 includes a head 71 upon which an acetabular cap may be

mounted, and a shaft 72. The shaft 72 mounts a grip portion 73 and a guide means in the form of a laser

74 for emitting a laser beam 75.

Figure 6 illustrates an operating theatre in which a patient P is situated on an operating table T .

The prosthetic acetabular cup alignment instrument 20 is attached to a patient and has been configured

following the steps described below. The surgeon has placed a prosthetic acetabular cap onto the head 71

of the introducer 70. The laser 65 of the alignment instrument is switched on and emits a beam 66

which is incident on a flat surface 80 formed by a wall of the operating theatre. The laser 74 of the

introducer is also switched on and emits a beam 75. The respective laser beams are aligned, at which

point the surgeon may strike the end 72a of the shaft 72 to introduce the prosthetic acetabular cap into

the socket of the hip joint.

The apparatus of the invention is used to provide the surgeon performing hip replacement

surgery with accurate guidance for introducing a prosthetic acetabular cup.



The method of use of the apparatus of the invention will now be described below:

The first step in the method of the invention for inserting a prosthetic acetabular cup comprises

taking an x-ray of the patient in the standing position side on to the hip upon which surgery is to be

performed and on the x-ray measuring the angle x in Figure l b between the vertical and a line intersecting

the ASSIS and the centre of rotation of the hip.

The second step in the method involves positioning the patient on the surface of the operating

theatre with the hip upon which surgery is to be performed uppermost, and with the aid of the patient

alignment instrument 10 illustrated in Figures 3a and 3b, adjusting the position of the patient until both

ASIS lie in a common vertical plane.

The third step of the method involves drilling a hole in the uppermost ASIS and engaging a bone

screw 21 in the so formed hole. It is preferred that the hole is drilled such that it lies in a substantially

horizontal plane, and hence the bone screw 21 engaged in the hole also lies in a substantially horizontal

plane. By drilling the hole in the horizontal plane, the maximum freedom of movement between the ball

and the socket is preserved.

The fourth step of the method comprises mounting and securing the prosthetic acetabular cup

alignment instrument 20 on the bone screw 21 by tightening the grub screw 25.

The fifth step of the method comprises slackening off screw 22d to release the ball and socket

joint so that the ball 31 may move in the socket 26 and adjusting the orientation of the components

mounted on the ball 31 until the three dimensional spirit level 64 indicates that the an axis passing

through the spirit level 64 and the ball 31 lies vertically in two planes, and tightening the screw 22d to

secure the position of the ball 31 with respect to the socket 26.

The sixth step of the method comprises rotating the member 60 such that marker 63 is aligned

with the 0 degree indication on the scale 46 of the calibration plate 45.



Step seven of the method comprises moving the lever arm 47 such that the pointer 47e points at

the centre of rotation of the acetabular cup. In general this involves rotation of the third member 40 with

respect to the second member 30. When the pointer 47e is in the desired position the grub screw 43,

thereby fixing position of the third member 40 with respect to the second member 30.

Step eight of the method comprises rotating the fourth member 60 with respect to the third

member 40 through the measured angle X plus the desired degree of anteversion of the acetabular cup,

which is typically about 15 degrees. With the first and second members locked together by virtue of the

ball and socket being locked and the second and third members being locked together by virtue of the

grub screw 43, the fourth member 60 may rotate with respect to the third member 40.

Step nine of the method comprises switching on the laser 65 such that the laser beam 66 shines

on a wall of the operating theatre.

Step ten of the method comprises mounting a prosthetic acetabular cup on the head 71 of the

introducer 70, and placing the acetabular cup in close proximity to the socket of the hip joint, and

switching on the laser 74 such that the laser beam 75 shines on the same wall of the operating theatre.

Step eleven of the method comprises aligning the laser beam 66 with the laser beam 75 at the

point on the wall where the two laser beams shine.

Step twelve comprises striking the free end of the shaft 72 of the introducer 70 to introduce the

prosthetic acetabular cap into the socket of the hip joint.

Referring now to Figures 7a to 8b, there is shown an alternative embodiment of the invention.

In this embodiment of the invention the ball of the ball and socket joint is part of the bone screw 2 ,

with the socket part forming part of the instrument 20'.

The bone screw 2T comprises a threaded portion 21a' and a central portion of large cross-

section 21b', the two portions joined together by a chamfered wall 21c'. The bone screw 2 includes a

ball 3 , which is the ball of the ball and socket joint. The ball 3 is connected to the portion 21b' by a



stem 21d'. The ball 3 includes a key 31a' for engagement by a tool, turning the tool causing the

threaded portion to pull into or push out of a pre-drilled hole in the bone, as described above. The

chamfered wall 21c' is advantageous as it provides a datum point. Engagement of the chamfered wall

21c' with the bone is the indication to the surgeon that the bone screw is correctly located in the bone.

Whilst the surgeon could ascertain the depth of insertion of the threaded portion 21a' by eye or with

other instrumentation or indica formed in the bone screw, the chamfered wall 21c' is particularly simple

and effective.

The portion 21b' includes two bores 21e', 21 . The bores 21e', 21f are threaded internally, each

having an opening 21g' in the side wall of the central portion 21b' and another opening 21h' in the

chamfered wall 21c'. A grub screw inserted through the opening 21g' and rotated in one direction will

exit through the opening 21h'. With the threaded portion 21a' screwed into the bone, the end of the grub

screw will also engage the bone. This further secures the bone screw 2 in the bone, for example against

a turning force generated by the weight of the instrument.

Referring specifically to Figures 7a and 7b, the instrument 20' includes five members, four of

which are movable with respect to other members.

The first member 22' includes the socket 26'. The member 22' includes a first part 22b' and a

second part 22c', which second part is mounted on the member 22' by means of a hinge pin 22e'. A grub

screw 22d' extends through a bore in the part 22b' into an aligned and internally threaded bore in the part

22c'. By slackening off or removing the grub screw 22d', the second part pivots about the hinge pin 22e',

opening the socket 26' in order that the ball 3 may be inserted therein. The grub screw 22d' is turned in

the opposite direction to secure the ball 3 in the socket.

The second member is fixed with respect to the first member and the two members may be

formed in the same part.

The second member 30' comprises an upper portion which includes wall elements 35' that form

a housing for receiving a stub shaft 4T of the third member 40. A grub screw 43' extends through bores



in each of the wall elements 35', at least one of the bores being internally threaded in order that the grub

screw may pull the wall elements 35' together to grip the stub shaft 41'.

A three dimensional spirit level 64' is mounted on an upper surface 34' of the upper portion 33'.

The spirit level 64' is a three dimensional spirit level and is used to allow the combination of the second,

third and fourth elements 30, 40, 60 to be position such that they lie vertically.

The third member 40', which is mounted to rotate in the second member 30'. The third member

40' includes a calibration plate 45', which in the illustrated example is semi-circular, and is in fixed

relationship to the wall 44' of said member 40'.

The calibration plate 45' includes the same scale and indicia as described above in relation to

Figure 4e.

Further, the third member 40' also provides a mounting recess 48'for mounting a lever arm in

the same manner as described above in relation to Figure 4b.

The fourth member 60' is mounted on the third 40' such that the fourth member 60' may rotate

with respect to the third member 40'. The third member 40 includes a bore 50' which receives a boss 62'

extending from a body 6T of the fourth member 60'. The boss 62' is a push fit into the bore 50'. This

provides that when the member 60' is rotated to a particular position with respect to the third member

40' the member 60' will be held in that position until a rotational force is again exerted on the fourth

member 60'.

The fourth member 60' mounts a pointer 63'. The pointer 63' works in conjunction with the

scale 46' to show the angle of orientation of the fourth member 60' with respect to the third member 40'.

Looking at Figure 7b, it can be seen that the fourth member 60' is substantially L-shaped in cross-section,

having a side wall 68' and a base wall 69'. The pointed 63' is formed as an integral part of the base wall

69'.



The fifth member 67' is mounted in the L-shaped fourth member as can be seen from both

Figures 7a and 7b. The fifth member 67' is mounted on the fourth member 60' so as to rotate with

respect thereto about an axis extending normal to the side wall 68'. The lower edge of the fifth member

and the upper edge of the base wall 69' are correspondingly curved, and each are provided with indicia

70', 7 . In the present example, the indicia 7T provides markings at one degree intervals from zero

representing vertical to ten degrees either side of vertical. The indica 70' is a single mark.

In the present example, the Figure 2b illustrates a vertical axis b-b. The pelvis may be tilted such

that the axis b-b lies off vertical by up to 10 degrees either side of the vertical.

The fifth member 67' is mounted on the fourth member 60' so that when the fifth member 67' is

rotated from a first position to a second position, it remains in the second position. For example, this

may be due to friction between the adjacent walls of the fourth and fifth members, or the between a stub

shaft of one of the members and a housing of the other.

The fifth member 67' mounts a laser 65', which is mounted in a bore 65a' which is formed in the

body of the fifth member 67' such that when the fourth member is oriented vertically, the laser lies at a

pre-defined angle of for example 45 degrees to the vertical, when the indicia 70' is aligned with the on

vertical indicia 7T, that is the centre most indicia. The laser 65' emits a laser beam 66'.

The additional adjustment provided for by the embodiment illustrated in Figures 7a and 7b by

being able to rotate the part which mounts the laser about a horizontal axis will be described below. The

fourth and fifth members need not be in the form illustrated in Figures 7a and 7b. What is important is

that the fourth member may rotate about a first axis and the fifth member about an axis normal to the

first axis. For example, the fifth member may be a simple as a direction indicator such as a laser mounted

in a body, the body being rotatable about the aforementioned axis.

It should be noted that the fourth member of the embodiment illustrated in Figures 7a and 7b

could be used with the embodiment shown in Figures 1 to 6 . Further, the fourth member of the



embodiment shown in Figured 1 to 6 could be used in place of the fourth member 60' shown in Figurs 7a

and 7b.

Figure 2b illustrates a vertical axis b-b. The pelvis may be tilted such that the axis b-b lies off

vertical by up to 10 degrees either side of the vertical. By mounting the laser 65' in the fifth member 67',

such that it may rotate with respect to the fourth member 60' the degree of pelvic tilt may be

compensated for.

The method of use of the apparatus illustrated in Figures 7 to 9 is essentially the same as the

method of use of the apparatus illustrated in Figures 1 to 6 . However, the step of aligning the alignment

instrument involves aligning the axis a-a to the vertical, which may be achieved using the alignment

instrument illustrated in Figures 9a and 9b. This alignment instrument provides for alignment to the

vertical in only one plane, and is used to align the axis a-a to the vertical.

The method includes the first additional step of measuring the angle at which the axis b-b lies to

the vertical and recording that angle. This step is performed between the second and third steps

described above.

The method includes the second additional step of rotating the fifth member 67' with respect to

the fourth member 60' through an angle corresponding to the angle formed by the axis b-b with the

vertical. This step may be performed at any time between recording the angle of the axis b-b to the

vertical and step 9 described above.

The third step is also modified. The bone screw 2T is rotated until the chamfered wall 21c'

engages the bone. A grub screw is then inserted into one of the bores 21e', 21 , whichever has opening

21h' facing the bone, and that grub screw is tightened.

Clearly, the fourth and fifth steps are modified to reflect that the ball of the ball and socket joint

is part of the bone screw.



The apparatus and method of the invention provide a simple yet accurate means of aligning the

prosthetic acetabular cup correctly prior its introduction into the socket of the hip joint.

Features of one embodiment may replace equivalent features in another embodiment.



Claims

1. A medical instrument comprising a mount attachable to a bone, and first, second, third and

fourth members, wherein adjacent ones of the first, second, third and fourth members are

rotatable with respect to each other about a first axis, and further comprising means permitting

rotation between one of the said members and another about second and third axes, wherein one

of said members mounts a level and wherein one of said members mounts direction indicator.

2 . A medical instrument according to Claim 1, wherein the means permitting rotation between one

of said members and another about second and third axes is situated between the first and

second members.

3 . A medical instrument according to Claim 1 or 2, wherein the means permitting rotation between

one of said members and another comprises a universal joint, one side of the universal joint

being associated with one of said members and another side of the universal joint being

associated with an adjacent one of said members.

4 . A medical instrument according to any preceding claim, wherein the universal joint is a ball and

socket joint, wherein the ball is associated with one of said members and the socket with an

adjacent one of said members.

5 . A medical instrument according to any preceding claim, wherein the first member is part of the

mount attachable to a bone.

6 . A medical instrument according to any of Claims 2 to 5, comprising locking means adapted to

lock the position of the members to each side of the universal joint in a selected position.

7 . A medical instrument according to Claim 6, wherein the locking means includes a screw, and

wherein rotation of the screw in one direction engages the ball and socket together to lock said

ball and socket in a desired position, and wherein rotation of the screw in an opposite direction

disengages the ball and socket thereby permitting movement therebetween.

8. A medical instrument according to Claim 7, wherein the member in which the socket is formed

includes two portions separated by a gap, and aligned bores in each of the two portions

configured to receive the screw, at least one of the bores being internally threaded, wherein



rotation of the screw in one direction closes the gap to lock the position of the ball with respect

to the socket, and wherein rotation of the screw in the other direction permits the gap to open,

to permit movement of the ball with respect to the socket.

9 . A medical instrument according to any preceding claim, comprising means to hold each of the

four members in a selected position post rotation of one member with respect to another.

10. A medical instrument according to Claim 9, wherein the means to hold one of the four members

in a selected position with respect to another comprises an element passing through a part of one

of the members and engaging with a part of an adjacent member, and/or adjacent surfaces of

adjacent parts engaging one another.

11. A medical instrument according to Claim 10, wherein the element is a screw.

12. A medical instrument according to Claim 9, wherein the means to hold one of the four members

in a selected position with respect to another is provided by the fit of a shaft part of one of the

members in a bore part of an adjacent one of the members.

13. A medical instrument according to any preceding claim, wherein one of the members includes a

scale and an adjacent one of the members includes a scale position indicator.

14. A medical instrument according to any preceding claim, further comprising a lever attached to

one of the members.

15. A medical instrument according to Claim 14, wherein the lever is pivotally attached to said

member.

16. A medical instrument according to Claim 14 or 15, wherein the lever is removably attached to the

member.

17. A medical instrument according to any of Claims 14 to 16, wherein the member includes a recess

having walls and an end of the lever fits into the recess.

18. A medical instrument according to Claim 18, wherein one of the lever and the recess includes

protrusions and the other includes indents, wherein the protrusions engage with the indents to

pivotally attach together the lever and the member.

19. A medical instrument according to any of claims 14 to 18, wherein the lever mounts a pointer at

its end distal from the member to which it is attached.



20. A medical instrument according to Claim 19, wherein the pointer is connected to the lever by a

hinge.

21. A medical instrument according to any of Claims 14 to 20, wherein the lever includes at least two

lever arms, wherein the lever arms are joined together by a hinge.

22. A medical instrument according to any preceding claim, wherein the level includes a spirit level.

23. A medical instrument according to Claim 22, wherein the spirit level is a three dimensional spirit

level.

24. A medical instrument according to Claim 22 or 23, wherein the level is mounted on one of the

second, third or fourth.

25. A medical instrument according to any preceding claim, wherein the level and the direction

indicator are mounted on the same one of the four members.

26. A medical instrument according to any preceding claim, wherein the direction indicator is

mounted such that the direction indicated is at a fixed angle relative to the first axis.

27. A medical instrument according to Claim 26, wherein the fixed angle is 45 degrees.

28. A medical instrument according to any preceding claim, wherein the direction indicator is a light

beam emitter.

29. A medical instrument according to Claim 28, wherein the light beam emitter is a laser.

30. A medical device according to any preceding claim, further comprising a fifth member adapted to

rotate about a plane normal to the first axis.

31. A medical instrument according to Claim 30, wherein the fifth member and an adjacent one of

the other members are provided with indicia, configured to indicate the extent of rotation of the

fifth member.

32. A medical instrument according to Claim 30 or 31, wherein the fifth member is mounted on the

fourth member.

33. A medical instrument according to Claim 32, wherein the direction indicator is mounted in the

fifth member.



34. A medical instrument according to Claim 31, wherein the direction indicator is mounted such

that the direction indicated is an angle of 45 degrees with zero rotation of the fifth member about

the plane normal to the first axis.

35. A medical instrument according to any preceding claim, wherein the mount comprises a bone

screw having a threaded portion for engagement with a bone.

36. A medical instrument according to Claim 35, further comprising a shaft for engagement with a

correspondingly shaped bore of one of said members.

37. A medical instrument according to Claim 36, wherein the shaft and the bore are shaped so as to

prevent rotation therebetween.

38. A medical instrument according to Claim 35 when dependent on Claim 2, further comprising one

part of the means permitting rotation between one of said members and another about the

second and third axes.

39. A medical instrument according to Claim 38, wherein the bone screw comprises a ball or socket

of a ball and socket joint.

40. A medical instrument according to any of Claims 35 to 39, wherein the bone screw includes at

least one bore lying at an angle to the longitudinal axis of the bone screw, the bore adapted to

receive a grub screw.

41. A medical instrument according to any of Claims 35 to 40, further including a chamfered wall

adapted to engage the bone.

42. A medical instrument according to Claim 41, wherein the at least one bore includes an opening in

the chamfered wall.

43. A medical instrument according to any of Claims 35 to 42, further comprising locking means to

lock the member in a selected position on the bone screw.

44. Apparatus comprising a medical instrument according to any off Claims 1 to 43 and an

introducer, the introducer having a direction indicator mounted thereon.

45. Apparatus according to Claim 44, wherein the direction indicator is a light emitting beam.

46. Apparatus according to Claim 45, wherein the light emitting beam is a laser.



47. Apparatus according to any of Claims to 44 to 46, wherein the direction indicator is removably

mounted on the introducer.

48. Apparatus according any of Claims 44 to 47, further including a planar surface.

49. A method of providing a guide for use in the introduction of a prosthetic acetabular cup into a

hip socket, the method comprising the steps of:

i) Mounting an instrument according to any of Claims 1 to 32 on a mount attached to the

ASIS of a patient;

ii) Aligning the instrument about a vertical axis and locking the instrument on the vertical

axis;

iii) Rotating one of the four members about the vertical axis to align with centre of rotation

of the hip socket and locking the so rotated member with respect to one of the members

adjacent thereto;

iv) Rotating the member mounting the direction indicator to a desired position;

v) Causing the direction indicator to emit a signal against a planar surface;

vi) Causing the direction indicator of the introducer to emit a signal against a planar surface

and aligning the so emitted signal with the signal emitted by the direction indicator of the

instrument.

50. A method according to Claim 49, wherein the instrument is an instrument according to any of

Claims 30 to 43, comprising the further step of measuring the angle of a second axis to the

vertical and adjusting the fifth member about its axis of rotation by the measured angle.

51. An alignment device comprising a rod and mounted on the rod a spirit level and two spacers,

wherein each spacer is slidably mounted with respect to the rod, and wherein each spacer

element includes an element extending radially of said rod, the free end of each spacer lying in a

common plane, and locking means to lock the spacers in selected positions on the rod.

52. An alignment device according to Claim 51, wherein the spacer is mounted in a mounting

member, the mounting member slidably mounted on the rod.



53. An alignment device according to Claim 51 or 52, including means to prevent rotatioin of the

spacers about the rod.

54. An alignment device according to any of Claims 51 to 53, wherein each spacer comprises a plate

at the end of the spacer distal from the rod.

55. An alignment device according to any of Claims 51 to 54, wherein the spacer rod is movable

radially with respect to the rod between pre-determined positions.

56. A medical instrument substantially as shown in and as described with reference to the drawings.

57. An alignment device substantially as shown in and as described with reference to the drawings.

58. An apparatus comprising a medical instrument and an introducer substantially as shown in and as

described with reference to the drawings.


























	abstract
	description
	claims
	drawings

