
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

75
7 

97
5

B
1

TEPZZ 757975B_T
(11) EP 2 757 975 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
30.12.2015 Bulletin 2015/53

(21) Application number: 12753487.3

(22) Date of filing: 31.08.2012

(51) Int Cl.:
A61B 17/17 (2006.01) A61F 2/46 (2006.01)

(86) International application number: 
PCT/EP2012/067025

(87) International publication number: 
WO 2013/030372 (07.03.2013 Gazette 2013/10)

(54) MODULAR SURGICAL KIT FOR CARTILAGE REPAIR

CHIRURGISCHER BAUKASTENSATZ ZUR KNORPELREPARATUR

NÉCESSAIRE CHIRURGICAL MODULAIRE POUR LA RÉPARATION DU CARTILAGE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 02.09.2011 EP 11179923
02.09.2011 US 201161530497 P

(43) Date of publication of application: 
30.07.2014 Bulletin 2014/31

(73) Proprietor: Episurf IP Management AB
115 42 Stockholm (SE)

(72) Inventors:  
• BAKE, Nina

181 90 Lidingö (SE)
• JOHNSSON, Anette

554 48 Jönköping (SE)

• LUNDIN, Camilla
564 91 Bankeryd (SE)

• JOHANSSON, Niklas
553 23 Jönköping (SE)

• KARLSSON, Dan
554 54 Jönköping (SE)

• COLLNER, Måns
554 48 Jönköping (SE)

• AXELSSON, Robert
563 91 Gränna (SE)

(74) Representative: Kitzler, Michael
IPQ IP Specialists AB 
Docketing 
PO Box 42
683 21 Hagfors (SE)

(56) References cited:  
WO-A1-2008/138137 WO-A1-2011/063257
US-A1- 2002 116 006 US-A1- 2008 243 127



EP 2 757 975 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the invention

[0001] This invention relates in general to the field of
orthopedic surgery and to a method of designing a mod-
ular surgical kit for cartilage repair according to claim 1.

Background

General background

[0002] Pain and overuse disorders of the joints of the
body are a common problem. For instance, one of the
most important joints which are liable to wearing and dis-
ease is the knee. The knee provides support and mobility
and is the largest and strongest joint in the body. Pain in
the knee can be caused by for example injury, arthritis
or infection. The weight-bearing and articulating surfaces
of the knees, and of other joints, are covered with a layer
of soft tissue that typically comprises a significant amount
of hyaline cartilage. The friction between the cartilage
and the surrounding parts of the joint is very low, which
facilitates movement of the joints under high pressure.
The cartilage is however prone to damage due to dis-
ease, injury or chronic wear. Moreover it does not readily
heal after damages, as opposed to other connective tis-
sue, and if healed the durable hyaline cartilage is often
replaced by less durable fibrocartilage. This means that
damages of the cartilage gradually become worse. Along
with injury/disease comes a problem with pain which re-
sults in handicap and loss of function. It is therefore im-
portant to have efficient means and methods for repairing
damaged cartilage in knee joints.
[0003] Today’s knee prostheses are successful in re-
lieving pain but there is a limit in the lifetime of the pros-
theses of 10-15 years. The surgical operation is demand-
ing and the convalescence time is often around 6-12
months. In many cases today, surgery is avoided if train-
ing and painkillers can reduce the pain. Prostheses are
therefore foremost for elderly patients in great pain, at
the end of the disease process; a totally destroyed joint.
There are different kinds of prostheses, such as half pros-
thesis, total prosthesis and revision knee, the latter used
after a prosthesis failure. The materials used in today’s
knee prostheses are often a combination of a metal and
a polymeric material, but other materials such as ceram-
ics have also been used. The size of knee prostheses
makes it necessary to insert them through open surgery.
[0004] Other attempts practiced at various clinics
around the world with the main objective to repair or re-
build cartilage include biological approaches such as mi-
cro fractures, cartilage cell transplantation (ACI), periost
flap, and mosaic plasty surgery. In mosaicplasty surgery
grafts, in the form of plugs or dowels of healthy cartilage
and underlying bone are harvested from nonbearing
parts of the join i.e. areas of low stress in the joint. Such
plugs may be denoted osteochondral plugs. In related

surgical techniques similarly shaped plugs as those of
mosaicplasty, but made of artificial material, may be
used. The plugs or dowels are inserted into drill holes
made at the diseased or damaged site, such that they
form a mosaic pattern of healthy cartilage at the surface
of the joint. Osteochondral autograft transfer (OATS) is
a technique similar to mosaicplasty but during the OATS
procedure the plugs are usually larger, and therefore only
one or two plugs are needed to fill the area of cartilage
damage. A difficulty with both mosaicplasty and OATS
is to make sure that the plugs are inserted such that they
form an even surface. If the plugs are offset from their
intended position, e.g. such that they are tilted or project
over the surrounding cartilage tissue, they may cause
increased wear and load on the joint, resulting in more
pain for the patient. The biological treatments have
shown only limited results this far, with implications such
as high cost, risk of infection, risk of loosening, limited
suitability for patients of different ages and the extent and
location of damage. They do however have many advan-
tages, especially for young patients who still are growing
and who have better abilities for self-repair, if these dif-
ficulties can be overcome.
[0005] The advantages of implants have stimulated a
further development of smaller implants that can be im-
planted with less invasive surgery. In this development
there has also been an effort to achieve small joint im-
plants, suitable for repair of a small cartilage injury that
have a minimal influence on the surrounding parts of the
joint. In the current development, such small implants are
designed with an implant body that may be formed as a
thin plate with a hard surface for facing the articulate side
of the joint and a bone contacting surface for facing the
bone below the damaged part of cartilage. The shape
and the curvature of the articulate surface of the implant
may be designed to be similar to the shape and the cur-
vature of the part of the joint where the implant is inserted.
Such implants are designed as mushrooms with an im-
plant body or head and optionally with a peg or a rod
projecting from the bone contacting side of the implant
body for fastening the implant to the bone.
[0006] In the surgical operation of implanting small im-
plants, including grafted plugs or artificial plugs used for
mosaicplasty or OATS, it is critical that the implant is
positioned in a precise manner. If the implant is offset
from its intended position it may cause increased wear
or load on the joint. For example, if the implant is tilted
this may result in an edge that projects above the carti-
lage surface and causes wear on the opposing cartilage
in the joint. Another example is when the implant is placed
in a position with the surface of the implant projecting
above the surface of the cartilage causing the joint to
articulate in an uneven manner and increasing the load
on an opposing point of the joint. For the patient, also
small misplacements or deviations from an ideal position
may result in pain, longer time for convalescence or even
a surgical operation being done in vain and making it
more difficult to repair the damage in the joint. A large
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burden is therefore placed on the surgeon not to misplace
or misfit the implant. In order to support the surgeon dur-
ing the implant surgery and to improve the positioning of
the implant various tools and guides that support the sur-
gical procedure have been developed.

Specific background

[0007] Some of the surgical tools developed for implant
surgery include guide tools having a channel or similar
through which the surgical tools and/or the implant are
guided throughout the surgery. Often these guide tools
are rather bulky and placed over the damaged site of the
cartilage such that it is difficult for the surgeon to see the
site of implantation during surgery. Also it may be difficult
to remove debris and waste that is generated at the im-
plantation site during surgery. In order for the surgeon to
be able to inspect the implantation site and/or remove
such surgery the guide tool has to be removed from the
surgical site in the joint. There is a need for a surgical kit
for replacement or repair of damaged cartilage at an ar-
ticular surface in a joint that guides the surgeon, improves
the positioning of the implant or the grated or artificial
plugs used for mosaicplasty or OATS, and that facilitates
inspection of the implantation site and removal of debris
during surgery.

Prior art

[0008] Examples of prior art disclosing smaller im-
plants and tools for replacement of damaged cartilage
are shown in:

WO2007/014164 A2 describes a kit comprising a
plurality of small joint implants having different pre-
determined shapes described as circular, oval, L-
shaped and triangular and tools for placing the im-
plants and a method for placing the implant in a joint,
e.g. in the knee or other joints where there is a need
for repair of a cartilage and/or bone damage. In this
piece of prior art each implant shape has a specific
guide tool which corresponds to the shape of the
implant.

[0009] The cartilage damage is repaired by choosing
the most suitable implant from the different shapes men-
tioned above. The corresponding guide tool is selected
and is used for faster reaming of the area where the im-
plant is to be placed. A drill is used for drilling a hole to
accept the post extending from the bone contacting side
of the implant. In the end, the implant is placed on the
area reamed or drilled out for the implant. Although it is
the intention that the guide tool shall be used for the prep-
aration of the placement of the implant it is also said that
the use of the guide tool is optional, see passage sections
[019, 020].
[0010] US20030216669 A1 describes methods and
compositions for producing articular repair material used

for repairing an articular surface. The method for design-
ing an articular implant comprises; taking an image of
the joint, reconstructing dimensions of the diseased car-
tilage surface to correspond to normal cartilage and de-
signing the medical implant accordingly. This prior art
also shows a surgical assistance device or surgical tool
for preparing the joint to receive an implant. The surgical
tool comprises of one or more surfaces or members that
conform to the shape of the articular surfaces of the joint.
It can include apertures, slots and/or holes that can ac-
commodate surgical instruments such as drills and saws.
(see claim 18, [0029], [175] fig 13, 15, 16), and thus may
also be designed and used to control drill alignment,
depth and width, for example when preparing a site to
receive an implant [0179]. The tool may be single-use or
reusable [181]. These surgical tools (devices) can also
be used to remove an area of diseased cartilage and
underlying bone or an area slightly larger than the dis-
eased cartilage and underlying bone [0182].
[0011] EP 1698 307 A1 discloses an instrument for re-
moving cartilage and introducing an implantable nonwo-
wen into cartilage. The instrument may further comprise
a cartilage puncher having a channel through which fur-
ther instruments, such as surgical spoons or curettes,
can be guided to the cartilage defect ([0028-0029]).
[0012] WO2008098061 A2 also describes examples
of small articular surface implants and tools for placement
of the implants. The tools and the implant are used to
repair damaged articular cartilage areas.
[0013] WO2006091686 A2 describes a small implant
for replacing a portion of an articular surface (see the
abstract). The implant is placed using a rotating excision
tool (see page 8 line 25) and the implant is selected from
a set (see page 10 line 22-23).
[0014] WO 2009111626 describes implants for altering
wear patterns of articular surfaces of joints (see [00190])
and a device and a method for repair of articular surfaces,
in for example a knee. The implants and methods may
replace all or a portion of the articular surface and achieve
an anatomic or near anatomic fit with the surrounding
structures and tissues, the techniques described herein
allow for the customization of the implant to suit a partic-
ular subject, the implant is a mirror image of the articular
surface, see[0057]-[0058]. The implants are selected
from predetermined shaped and their location can be op-
timized for the patients wear pattern and the wear pat-
terns are assessed by for example MRI [0061]-[0063],
[0072]. The tools used for placement of the implants are
selected depending on MRI images but not created de-
pending on the images [00211].
[0015] WO2008101090 A2 describes a method for
making a large implant suitable for a joint. The 3D surface
of the joint implant is determined using MRI or CT de-
picting the damaged that is to be repaired.
[0016] US2006/0198877 A1 describes a medical in-
strument for autologous chondrocyte transplantation.
[0017] WO2009/108591 A1 describes s a method and
tools for repairing an articular cartilage defect and also
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an implant.
[0018] US6306142B1 describes a system and tools for
transplanting a bone plug from a donor site to a recipient
site.
[0019] US 2003/0100947 A1 describes a device for re-
pairing articular cartilage defects.
[0020] Document WO2008138137 A1 discloses a de-
sign method for a preoperatively designed guidance tool
for intraoperative use during bone or joint surgery where-
in the guidance tool is specific to the anatomy of the pa-
tient being treated. The guidance tool comprises a body
portion, a mating surface provided on the body portion
for positioning the guidance tool on a corresponding reg-
istration surface of a patient’s anatomy. The guidance
tool further comprises at least one guide mechanism pro-
vided on the body portion for guiding a medical instrument
at one or more preoperatively defined trajectories relative
to a patient’s anatomy. In the event of misalignment, the
at least one guide mechanism is adjustable to alter the
one or more preoperatively defined trajectories if neces-
sary during intraoperative use.

Object of the Invention

General object

[0021] The general object of the invention is to solve
the problem of providing means that aid the implantation
of a cartilage replacement implant, including grafted or
artificial plugs used for mosaicplasty or OATS, into the
articular surface of a joint, aiding and facilitating the work
for the surgeon and improving the positioning of the im-
plant in order to generate optimal repair of damaged tis-
sue and cause minimum damage to the surrounding tis-
sue.

Partial problems

[0022] The invention further seeks to solve the partial
problems of facilitating inspection of the implantation site
and removal of debris during surgery.

Summary of the invention

[0023] The present invention provides a modular sur-
gical kit comprising a guide base and a guide body for
use with a set of tools and a method for replacing a por-
tion, e.g. diseased area and /or area slightly larger than
the diseased area, of a joint, e.g. cartilage and/or bone,
with an implant or with one or more artificial or grafted
bone and cartilage plugs, such as those used for mosa-
icplasty or OATS. The modular surgical kit may also com-
prise the set of tools. The modular surgical kit is arranged
to achieve a near anatomic fit of the implant with the
surrounding structures and tissues as well as facilitating
the surgical procedure.
[0024] A modular surgical kit according to the invention
is adapted for removal of damaged cartilage and bone

and also adapted for insertion of a medical implant 10, a
grafted plug 600 or an artificial plug having an implant
body 27, 627 with a predetermined cross-sectional profile
81 and adapted for guiding insert tools during repair of
diseased cartilage at an articulating surface of a joint,
wherein the modular surgical kit comprising;

an implant, and a medical implant 10, a grafted plug
600 or an artificial plug having an implant body 27,
627 with a predetermined cross-sectional profile 81
a guide base 12 having a positioning body 11 with a
guide hole 53 through said positioning body 11,
wherein:

the modular surgical kit comprises a drill adjust-
ment device 16 being arranged to enable ad-
justment of the drill depth e.g. in certain length
intervals

the positioning body 11 has a cartilage contact sur-
face 50 that is adapted or designed to fit the contour
of cartilage or subchondral bone in the joint of a pa-
tient in a predetermined area surrounding the site of
diseased cartilage

the guide hole 53 has a muzzle 29 on the carti-
lage contact surface 50 at a position correspond-
ing to the site of the diseased cartilage; and

a guide body 13 with a guide channel 54, the guide
channel 54 having a cross-sectional profile that is
designed to correspond to the cross-sectional profile
81 of the implant body 27, 627 and having a muzzle;

wherein
the positioning body 11 comprises means for releasable
connecting 47 to the guide body 13 such that, when con-
nected, the guide channel 54 is positioned in relation to
the positioning body 11 such that its muzzle emanates
at a site corresponding to the site of implantation into the
bone.
[0025] The present invention provides a modular sur-
gical kit for repair of diseased cartilage at an articulating
surface of a joint. It is for use with a medical implant, a
grafted plug, or an artificial plug that has an implant body
with a predetermined cross-sectional profile. The modu-
lar surgical kit comprises a guide base with a positioning
body and a guide hole through the positioning body. The
positioning body has a cartilage contact surface that is
designed to fit the contour of cartilage or subchondral
bone in the joint in a predetermined area surrounding the
site of diseased cartilage. The guide hole has a muzzle
on the cartilage contact surface at a position correspond-
ing to the site of the diseased cartilage.
[0026] The modular surgical kit further comprises a
guide body with a guide channel. The guide channel has
a cross-sectional profile that is designed to correspond
to the cross-sectional profile of the implant body and also
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has a muzzle.
[0027] Furthermore, the guide base, e.g. the position-
ing body comprises means for releasably connecting to
the guide body. When connected, the guide channel is
positioned in relation to the positioning body such that its
muzzle emanates at a site corresponding to the site of
implantation into the bone.
[0028] In one embodiment of the modular surgical kit
the cartilage contact surface is custom designed to fit the
contour of the cartilage or subchondral bone of a specific
patient. In another embodiment the cartilage contact sur-
face is designed to fit the contour of the cartilage or
subchondral bone of an average patient.
[0029] In one embodiment of the modular surgical kit,
for use e.g. in mosaicplasty or OATS surgery, the guide
body comprises at least two guide channels. Each guide
channel has a cross-sectional profile that is designed to
correspond to the respective cross-sectional profile of at
least two implant bodies.
[0030] In a further embodiment of the modular surgical
kit the guide channel, having a cross-sectional profile that
is designed to correspond to the cross-sectional profile
of the implant body, is provided by a guide insert that is
designed to fit in the guide body.
[0031] In still another embodiment the modular surgi-
cal kit further comprises a drill adjustment device that is
arranged to enable adjustment of the drill depth e.g. in
certain length intervals.
[0032] In one embodiment the positioning body is ar-
ranged with at least one breakage means for enabling
easy removal of part of the positioning body by tearing,
fracturing or similar breakage. Such means may for ex-
ample be provided by grooves, slots or perforations or
other weakening of the structure.
[0033] The positioning body may also be arranged with
at least one attachment means for enabling easy attach-
ment of adaptors, pins and other devices used during
surgery, e.g. by snap fit. The modular kit may also further
comprise adaptors that fit the attachment means, for en-
abling flexible attachment of pins and other devices.
[0034] In one embodiment the modular surgical kit fur-
ther comprises an insert tool with a cross-sectional profile
that is designed to correspond to the cross-sectional pro-
file of the guide channel, with a tolerance enabling the
insert tool to slide within the guide channel.
[0035] Such insert tool may be a cartilage cutting tool
that has a cross-sectional profile that is designed to cor-
respond to the cross-sectional profile of the guide chan-
nel, with a tolerance enabling the cartilage cutting tool to
slide within the guide channel. The cartilage cutting tool
comprises a cutting blade with sharp cutting edges that
are able to cut the cartilage in a shape that substantially
corresponds to the cross-section of the implant body.
[0036] The insert tool is in another embodiment a drill
and bone remover having a drill and bone remover body
with a cross-sectional profile that is designed to corre-
spond to the cross-sectional profile of the guide channel,
with a tolerance enabling the drill and bone remover to

slide within the guide channel. The drill and bone remover
may comprise a central drill, for drilling a bore to receive
the extending post of the implant, and a bone remover,
for cutting a recess in the bone to receive the implant
body of the implant.
[0037] The insert tool may further be a mandrel having
a mandrel surface that is designed to fit the articulate
surface of the implant. The mandrel also has a cross-
sectional profile that is designed to correspond to the
cross-sectional profile of the guide channel, with a toler-
ance enabling the mandrel to slide within the guide chan-
nel.
[0038] In one embodiment the surgical kit further com-
prises an implant dummy having an implant element that
is designed to match the implant body and having a lower
surface that is a replica of the bone contact surface of
the implant, but comprising no extending post. The sur-
gical kit may further comprise a dummy reference that is
arranged to fit to, and possibly releasable attach to, the
guide hole of the guide base. It is arranged to receive the
implant dummy, by being provided with a channel.
[0039] In one embodiment the surgical kit according to
the invention, further comprises a positioning body which
has a cartilage contact surface (50) that is designed or
adapted to individually fit the contour of the cartilage or
subchondral bone in the joint of a specific patient in a
predetermined area surrounding the site of diseased car-
tilage The method of designing a modular surgical kit for
cartilage repair in an articulating surface of a joint accord-
ing to the invention comprising the steps of:

I. Determining physical parameters for cartilage
damage in a joint, comprising:

a. obtaining image data representing a three di-
mensional image of a bone member of the joint;
b. identifying in the image data a cartilage dam-
age in an articulate surface of the bone member;
c. determining based on the image data the lo-
cation of the cartilage damage;
d. determining based on the image data the size
and shape of a cartilage damage;
e. determining based on the image data the sur-
face contour curvature of the cartilage and/or
the subchondral bone in the joint in a predeter-
mined area comprising and surrounding the site
of cartilage damage;

II. Generating design parameters for a medical im-
plant (10), a grafted plug (600) or an artificial plug,
comprising the steps a-c in no specific order:

a. generating the contour curvature for an artic-
ulate surface of an implant body (27, 627) de-
pendent on said determined surface curvature
of the cartilage and/or the subchondral bone;
b. generating a cross-section for the implant
body dependent on and substantially corre-
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sponding to said determined size and shape of
the damaged cartilage or corresponding or gen-
erating a cross-section for the implant body (27,
627) together with another cross-section for an-
other other implant (10) or grafted plug (600) or
an artificial plug to said determined size and
shape of the damaged cartilage by forming a
pattern;
c. generating an edge height (14, 710) for the
implant body (27, 627) that substantially corre-
sponds to the thickness of healthy cartilage plus
a selected height of a bone contacting part of
the implant for countersinking the implant (10)),
a grafted plug (600) or an artificial plug into a
recess to be made in the bone to fit and receive
the implant (10)), the grafted plug (600) or the
artificial plug;

III. Generating design parameters of a guide tool for
implanting said implant (10) or, a grafted plug (600)
or an artificial plug comprising:

a. generating the contour curvature for a carti-
lage contact surface (50) of a positioning body
(11) dependent on said determined surface con-
tour curvature of the cartilage and/or the
subchondral bone in the joint in a predetermined
area comprising and surrounding the site of car-
tilage damage, such that said cartilage contact
surface (50) of the positioning body (11) corre-
sponds to and fits to said surface contour of the
cartilage or the subchondral bone in the joint;
b. generating the cross-section profile (82, 122)
for a guide channel (54) in a guide body (13)
extending from the positioning body (11), said
guide channel (54) passing through said posi-
tioning body (11) and said guide body (13),
the cross-section profile (82,122) for the guide
channel (54) being generated dependent on and
substantially corresponding to said determined
size and shape of the damaged cartilage, and
such that the guide channel (54) is designed to
have a cross-sectional profile (82, 122) that cor-
responds to the cross-section (81, 121) the im-
plant body (27, 627) or that corresponds to the
combination of at least two cross-sections (81,
121) the implant body (27, 627),
and such that the guide channel (54) is designed
to have a muzzle (29) on the cartilage contact
surface (50) of the positioning body (11) at a
position corresponding to the site of the dis-
eased cartilage;
c. generating the shape of the guide body (13)
of guide tool, depending on the design of the
positioning body (11) and wherein the guide
body (13) is designed to be releasable attached
to the positioning body (11);
d. generating the cross-section profile (84, 124)

for an insert tool to have a cross-sectional profile
that corresponds to the cross-sectional profile
(82) of the guide channel (54) with a tolerance
enabling the insert tool to slide within the guide
channel (54); and

wherein said steps III c. and III d. of said design method
comprising steps I a-e, II a-c, III a-d. may be in any order,
for example first III c. then III d. or first III d. then IIIc.

Brief description of the figures

[0040] The present invention will be further explained
below with reference to the accompanying drawings, in
which:

Fig. 1 shows a schematic overview of an exemplify-
ing method used for designing a patient specific sur-
gical kit.

Fig. 2 shows a surgical kit according to one embod-
iment of the invention, exemplified by a surgical kit
for a knee, the surgical kit comprising a guide base,
a guide body and a set of tools.

Fig. 3a-b shows an exemplifying embodiment of an
implant to be used with the present invention. Fig.
3c shows exemplifying cross-sectional profiles of
such implant.

Fig. 4a-b shows an exemplifying embodiment of a
grafted plug to be used with the present invention.
Fig. 4c shows exemplifying cross-sectional profiles
of such grafted plug. Fig. 4d-e show such grafted
plugs implanted into bone by use of mosaicplasty
surgery.

Fig. 5a-d show exemplifying embodiments of a guide
base according to the present invention, for use in a
knee joint (a-b) and in a toe joint (c-d) respectively.

Fig. 6 shows an exemplifying embodiment of a mod-
ular surgical kit according to the present invention,
fur use in a knee joint.

Fig. 7 shows an exemplifying embodiment of a mod-
ular surgical kit according to the present invention,
fur use in a toe joint.

Fig. 8 shows an exemplifying embodiment of a guide
body according to the present invention, for use in
mosaicplasty surgery.

Fig. 9 shows an exemplifying embodiment of a car-
tilage cutter according to the invention.

Fig. 10 shows an exemplifying embodiment of a drill
and bone remover according to the present inven-
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tion.

Fig. 11a show exemplifying embodiments of a dum-
my reference according to the present invention.

Fig. 12 shows an exemplifying embodiment of a
mandrel according to the present invention.

Fig. 13 shows exemplifying embodiments of the
cross-sectional profiles of an implant and tools of the
modular surgical kit according to the present inven-
tion.

Fig. 14a-t shows an exemplifying embodiment of a
method for implanting a cartilage implant using the
modular surgical kit of the present invention.

Fig 15 shows an exemplifying embodiment of a drill
and bone remover according to the present inven-
tion.

Detailed description of the invention

Introduction

[0041] This invention concerns a surgical kit for use in
orthopedic surgery. A surgical kit according to the inven-
tion comprises a set of tools for the implantation of an
implant, or one or more grafted plugs or artificial plugs
that replaces damaged cartilage in a joint.
[0042] Figure 2 shows a surgical kit according to one
embodiment of the present invention, for use in repair of
damaged cartilage in a knee joint. The surgical kit com-
prises tools that are adapted to an implant and to a joint;
a guide base 12 with a positioning body 11 and, releas-
ably attached thereto, a guide body 13. A drill adjustment
device 16 fitting to the guide body 13 may also be included
in the kit. Further the surgical kit may comprise insert
tools, for example a cartilage cutting tool 3: a drill 2, in
this exemplifying embodiment equipped also with a bone
remover 26, an implant dummy 36, a dummy reference
37 and/or a mandrel 35. Optionally, the kit may also com-
prise the implant to be implanted by use of the surgical kit.
[0043] The implant and the set of tools according to
the invention are preferably individually designed for a
person’s joint. The implant and the set of tools are also
optionally individually designed for a specific person’s
cartilage individual injury.
[0044] Exemplifying embodiments of the invention are
shown herein which are especially adapted for cartilage
replacement at the femur of a knee joint and at the joint
of a toe. The invention may however, also have other
useful applications, such as for cartilage replacement at
an articulating surface at any other joint in the body, e.g.
elbow, ankle, finger, hip and shoulder.

The surgical kit

[0045] This invention provides a surgical kit where the
successful implant insertion is less depending on the
skills of the surgeon compared to previously known meth-
ods and which facilitates inspection of the surgical pro-
cedure as well as removal of wear and debris during the
surgery. This invention provides preferably individually
designed tools and implant. Due to the design and the
function of both tools and implant the surgical kit gives
improved implantation precision and a precise desired
placement of the implant in the joint every time. The pre-
cision of the surgery is "built in" into the design of the tools.
[0046] The surgical kit of the invention leads to shorter
learning curves for the surgeon since the surgical kit fa-
cilitates for quick, simple and reproducible surgery.
[0047] In one exemplifying embodiment the implant is
intended for replacing damaged cartilage in a knee. The
site where the implant is to be implanted according to the
invention is an articular cartilage surface including, for
example, the lateral femoral chondral (LFC) surfaces,
medial femoral chondral (MFC) surfaces, trochlea sur-
faces, patella surfaces, tibia surfaces (e.g. surfaces of
the tuberosities of the tibia), and combinations and por-
tions thereof. For example implants may be placed on
any one of these surfaces.
[0048] In another exemplifying embodiment the im-
plant is intended for replacing damaged cartilage in a toe,
for example on the cartilage surfaces between the met-
atarsals and the proximal phalanges bones in a toe.
[0049] In a further exemplifying embodiment the im-
plant is intended for replacing damaged cartilage in a
shoulder, for example on the articulation surfaces be-
tween the head of the humerus and the lateral scapula
(specifically-the glenoid fossa of the scapula).
[0050] The implant is inserted through a small open
surgery operation using a tool kit where the tools in the
tool kits are preferably individually designed or tailor/cus-
tom made for the person who suffers from the injury. This
leads to decreased suffering of the patient and is eco-
nomically favorable since it leads to shorter convales-
cence time and less time for the patient at the hospital.
By using this optionally individually designed surgery kit
the implant insertion will be optimal and thus misalign-
ment which is one of the problems associated with the
common methods used today can be avoided.
[0051] Using the surgical kit according to the invention,
small cartilage damages will require small implants and
in this way combined with the design of the guide tool, a
surgical operation with little tissue damage, a small open
surgery, is needed for the person suffering from a knee
injury. This gives the effect that minimal modifications on
the underlying bone and surrounding tissue are required
when preparing for the implant surgery. Using implants
according to the present invention makes it possible to
repair cartilage defects at a much earlier stage than pre-
viously. This early replacement of damaged cartilage
may postpone or prevent osteoarthritis.
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[0052] The object of the invention is to solve the prob-
lem of repairing damaged, injured or diseased cartilage
in knees, toes, elbows or shoulders by providing an im-
plant that will have better placement and thus a seamless
placement in the cartilage.
[0053] The benefits from the implant according to the
invention are relief from pain and swelling in the joint and
also the restoration of a smooth, continuous articulating
surface. The implant and the tool kit of the present inven-
tion also facilitates for the return to normal activity with
rapid recovery time, possibility to postpone or avoid total
knee replacement surgery. A less traumatic surgery pro-
cedure is used and potentially faster recovery after sur-
gery.

Implants for use with the present invention

[0054] The surgical kit of the present invention may be
used for implantation of for example small implants and
of bone and cartilage plugs, such as osteochondral plugs,
or artificial plugs used in mosaicplasty or OATS. Exam-
ples of implants to be used with the surgical kit of the
invention will be given below. The kit may however be
used with any implant having an implant body with a
cross-sectional profile that corresponds to the cross-sec-
tional profile the guide channel of the guide body 13 (see
below).

Small implant

[0055] Fig. 3a- 3b shows an embodiment of a medical
implant 10 that may be used with a surgical kit according
to the present invention. The implant comprises an im-
plant body 27 and an extending post 23. The implant
body 27 has an articulate surface (first surface) 15 con-
figured to face the articulating part of the joint and a bone
contact surface (second surface) 21 configured to face
bone structure in the joint. An extending post 23 extends
from the bone contact surface 21. Between the articulate
surface 15 and the bone contact surface 21 there is a
cartilage contacting surface 19.
[0056] The implant may be specially designed, de-
pending on the appearance of the knee and the shape
of the damage and in order to resemble the body’s own
parts, having a surface which preferably corresponds to
a three dimensional (3D) image of a simulated healthy
cartilage surface. The implant can thus be tailor-made to
fit each patient’s damaged part of the joint. Alternatively,
the implant to be used with the present invention may be
of standard shapes and sizes.

Implant body

[0057] The implant body 27 is in one embodiment sub-
stantially plate shaped, meaning that the shortest dis-
tance (represented by 24 in figure 3a) crossing the sur-
face 15 of the implant body 27 is substantially larger, e.g.
at least 1.5 times larger than the thickness 14 of the im-

plant body 27. By substantially plate shaped is meant
that the implant body 27 may be substantially flat or may
have some curvature, preferably a 3D curvature of the
articulate surface 15. The plate shaped implant body 27
has a cross-section 81 that substantially corresponds to
the area of the damaged cartilage, see figures 3c and
12a-b implant 10, with four exemplifying cross-sectional
views, 81a-d. The articulate surface 15 of the plate
shaped implant body 27 may have a curvature that sub-
stantially corresponds to the curvature of a healthy artic-
ulating surface at the site of diseased cartilage. The cur-
vature may for instance correspond to a simulated
healthy cartilage reconstructed from an image taken with
MRI image or the CT-scanning of the damaged cartilage
surface of the joint. Once the implant 10 is placed in the
joint there will be a surface with no parts of the implant
pointing up from or down below the surrounding cartilage-
the implant is incorporated to give a smooth surface.
[0058] The size and the shape of the implant body 27
may be individually adapted, or may be chosen from a
set of standards, dependent on the size of cartilage dam-
age and location of the cartilage damage. The area and
shape of the implant can be decided by the surgeon him-
self or be chosen from predetermined shapes. For in-
stance the cross-section of the implant body 27 may have
a circular or roughly circular, oval, triangular, square or
irregular shape, preferably a shape without sharp edges
(see e.g. figures 3c and 13a-b, implant 10). The size of
the implant 10 may also vary. The area of the articulate
surface 15 of the implant varies in different realizations
of the invention between 0.5 cm2 and 20 cm, between
0.5 cm2 and 15 cm2, between 0.5 cm2 and 10 cm2, be-
tween 1 cm2 and 5 cm2 or preferably between about
0.5cm2 and 5 cm2.
[0059] In general, small implants are preferred since
they have a smaller impact on the joint at the site of in-
cision and are also more easily implanted using arthros-
copy or smaller open surgical procedures. The primary
factor for determining the size of the implant is however
the nature of the lesion to be repaired.
[0060] The articulate surface 15 of the implant body
27, and the core of the implant body 27, comprises a
biocompatible metal, metal alloy or ceramic. More spe-
cifically it can comprise any metal or metal alloy used for
structural applications in the human or animal body, such
as stainless steel, cobalt-based alloys, chrome-based al-
loys, titanium-based alloys, pure titanium, zirconium-
based alloys, tantalum, niobium and precious metals and
their alloys. If a ceramic is used as the biocompatible
material, it can be a biocompatible ceramic such as alu-
minium oxide, silicon nitride or yttria-stabilized zirconia.
Preferably the articulate surface 15 comprises a cobalt
chrome alloy (CoCr) or stainless steel, diamond-like car-
bon or a ceramic. The articulate surface 15 and the core
of the implant body 27 may comprise the same or different
materials.
[0061] The articulate surface 15 may also be further
surface treated in order to e.g. achieve an even more
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durable surface or a surface with a lower friction coeffi-
cient. Such treatments may include, for example, polish-
ing, heat treatment, precipitation hardening or depositing
a suitable surface coating.

The bone contact surface

[0062] The implant body 27 has a bone contact surface
(bone contact surface) 21, configured to face or contact
the bone structure of the joint. In one embodiment the
bone contact surface 21 comprises a biocompatible met-
al, metal alloy or ceramic, such as any of the metals,
metal alloys or ceramic described above for the articulate
surface 15. Preferably the bone contact surface 21 com-
prises a cobalt chrome alloy (CoCr), a titanium alloy, ti-
tanium or stainless steel.
[0063] In one embodiment the bone contact surface
21 comprises, or in one specific embodiment is coated
with, a bioactive material. In an alternative embodiment
of the invention the bone contact surface does not com-
prise a bioactive material and/or is uncoated.
[0064] The bioactive material of the bone contact sur-
face, if present, preferably stimulates bone to grow into
or onto the implant surface. Several bioactive materials
that have a stimulating effect on bone growth are known
and have been used to promote adherence between im-
plants and bone. Examples of such prior art bioactive
materials include bioactive glass, bioactive ceramics and
biomolecules such as collagens, fibronectin, osteonectin
and various growth factors. A commonly used bioactive
material in the field of implant technology is the bioactive
ceramic hydroxyapatite (HA), chemical formula
Ca10(PO4)6(OH)2. HA is the major mineral constituent of
bone and is able to slowly bond with bone in vivo. HA
coatings have been developed for medical implants to
promote bone attachment. Another bioactive material
commonly used in prior art is bioactive glass. Bioactive
glasses, generally comprising SiO2, CaSiO3, P2O5,
Na2O and/or CaO and possibly other metal oxides or
fluorides, are able to stimulate bone growth faster than
HA.
[0065] The bioactive materials described above have
an anabolic effect on the bone i.e. stimulates bone
growth. The fixation of the implant can also be improved
by decreasing the catabolic processes i.e. decrease the
amount of bone resorption next to the implant. The bone
contact surface 21 and/or the extending post can also be
modified with bisphosphonates. Bisphosphonates are
substances that decrease the catabolic process of bone
and binds readily to HA. One way to bind the bisphos-
phonate to the surface is by coating it with HA, which it
readily binds to. The implant can also simply be immersed
in a bisphosphonate solution or linked with some other
biocompatible molecule e.g. carbodiimides, N-hydroxy-
succinimide (NHS)-esters, fibrinogen, collagen etc.
[0066] In one embodiment the bone contact surface
21 is coated with a double coating. Such double coating
may for instance comprise an inner coating comprising

titanium (Ti). The second, outer coating, that is config-
ured to contact the cartilage and or bone, is preferably a
hydroxyapatite and/or beta tricalcium phosphate (TCP)
coating containing more than 95% hydroxyl apatite or
95-99.5% hydroxyapatite. By this design even more long-
term fixation of the implant is achieved, since bone in- or
on-growth to the implant is further stimulated by the tita-
nium, even if the more brittle hyroxyapatite would even-
tually shed/dissolve.
[0067] The bone contact surface may also be further
modified with fluoro compounds or acid etching to en-
hance the bioactivity and the osseointegration of the sur-
face. Another method to facilitate osseointegration is
blasting of the bone contact surface.

The extending post

[0068] The implant replaces an area of damaged car-
tilage in an articulating surface of a joint. Before the im-
plant is placed in the desired position, the damaged car-
tilage is removed and also a part of the bone beneath.
Furthermore, a hole can be drilled to fit the implant struc-
ture. An extending post or rod-part 23 of the implant 10
(see figure 3), may be used for securing the implant 10
in the drilled hole of the bone. The length 900 of the ex-
tending post 23, extending from the bone contact surface
21, is adjusted to a length needed to secure the implant
10 in the bone. The extending post 23 is intended to give
a primary fixation of the implant 10; it provides mechan-
ical attachment of the implant 10 to the bone in immediate
connection with the surgical operation.
[0069] The position of the extending post 23 on the
bone contact surface 21 can be anywhere on the bone
contact surface 21 or the extending post 23 may have a
central position.
[0070] The extending post 23 has a physical structure
in the form of for example a cylinder or other shapes such
as one or more of a small screw, peg, keel, barb or the like.
[0071] The extending post 23 can in one embodiment
of the invention be coated with a bioactive material, for
example a bone stimulating material with single or double
coatings and/or, a substance inhibiting bone resorption
such as described for the bone contact surface 21 above.
The surface of the extending post can also be further
modified using e.g. fluoro compounds or acid etching or
blasting, to enhance osseointegration of the surface.
[0072] In another embodiment of the invention the ex-
tending post 23 is uncoated and the extending post may
comprise e.g. a metal, metal alloy or ceramic material,
such as the metal, metal alloys or ceramic materials de-
scribed for the articulate surface 15 above.
[0073] In one embodiment, as exemplified in figure 3a-
b, the extending post 23 has a positioning part 25, where
the positioning part 25 is located distal to the plate shaped
implant body 27. The longitudinal symmetry axes of the
first part of the extending post 23 and the positioning part
25 coincide. The diameter of the positioning part 25 is
smaller than the diameter of the first part of the extending
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post 23.

Grafted plug or artificial plug

[0074] In an alternative embodiment the surgical kit of
the present invention may be used for mosaicplasty or
osteochondral autograft transfer (OATS). In such case
the implant to be used with the surgical kit does not have
a plate shaped implant body with extending post, but rath-
er is a grafted plug taken from healthy bone and cartilage,
see figure 4a-b, or an artificial plug, having the same
general shape as a grafted plug but being made of an
artificial material (see below).Figure 4a shows a grafted
plug 600 in the form of a bone and cartilage plug, such
as a osteochondral plug, that has been harvested from
a nonbearing part of a joint. The implant body 627 of the
grafted plug 600 has a cylindrical to a substantially cy-
lindrical form. By cylindrical to a substantially cylindrical
forms meant a form or shape having parallel side walls,
and having a cross-sectional profile 81 that is preferably
circular or roughly circular but that may also have any
other shape, including oval, triangular, square or irregular
shape, preferably a shape without sharp edges, see ex-
emplifying cross-sections 81a-d in figure 4c. At the upper
part of the grafted plug 600 there is healthy cartilage 606
from the site of harvest, while the lower portion of the
grafted plug 600 comprises bone tissue.
[0075] The grafted plug 600 may be further reshaped
after harvesting by using a sharpener tool, see figure 4b.
The sharpener tool may be constructed as a pencil sharp-
ener, with a sharp blade, but which may be used to adjust
the shape and/ or the length of the bone part of the grafted
plug 600, in order to arrange such that several plugs may
fit together in an area of cartilage damage. The implant
body 627, i.e. the upper part of the sharpened grafted
plug 600, still has a cylindrical form, as defined above,
i.e. with parallel side walls and a cross-sectional profile
81 that can have various shapes.
[0076] In another embodiment the plug used for mo-
saicplasty or OATS may be an artificial plug made of an
artificial material such as synthetic polymer scaffolds,
e.g. polylactide-co-glycolid, calcium sulfate, polycar-
bonate polyurethane or polyglycolide fibers or synthetic
calcium. Such artificial plugs have the same geometrical
shapes as the grafted plug 600 described above. Impor-
tantly for the present invention the artificial plug, like graft-
ed plug 600, has an implant body 627 with a cylindrical
form, that is a form or shape with parallel side walls and
with a cross-sectional profile 81 that is preferably circular
or roughly circular, but that may also have any other
shape, including oval, triangular, square or irregular
shape, preferably a shape without sharp edges.
[0077] A grafted plug 600 or an artificial plug, used with
the present invention has a cross-sectional area that is
between 0.5 cm2 and 5 cm2, between 0.5 cm2 and 3 cm2,
or preferably between about 0.5 cm2 and 2 cm2 at its
cylindrical portion. It has a length 710 that is between 1
and 4cm, or between 1.5 and 3 cm. The cross-sectional

diameter at the cylindrical portion may for example be
0.1-1 cm.
[0078] Figures 4d-e show a cartilage damage site re-
paired using mosaic repair technique, figure 4d from a
cross-sectional side view of the joint, and figure 4e from
above. Several grafted plugs 600 have been inserted at
the site of damaged or diseased cartilage, to form a mo-
saic pattern. Figure 4e also shows that grafted plugs 600
have been harvested from the healthy part of the joint
(right hand side of the figure).
[0079] According to an embodiment of the present in-
vention the amounts of plugs and also the size and shape
of the healthy cartilage and bone plugs are selected de-
pending on the shape and size of the injury.

The set of tools

[0080] The set of tools comprises a guide base 12, to
which a guide body 13 with a guide channel 54 is releas-
able attached, see figures 5-7. It may also comprise a
selection of insert tools, for use when mounting an im-
plant 10, a grafted plug 600 or an artificial plug to the
implant site, see figures 2 and 8-11. The insert tools are
in operation inserted in the guide channel 54 of the guide
body 13 and fits in the guide channel 54, with a slight
tolerance to allow a sliding movement of the insert tool
in the guide channel 54. The cross-sectional profile, and
thus the circumferential shape of the insert tools, corre-
sponds to the chosen cross-section 81 of the implant
body 27, 627 of the implant 10, grafted plug 600 or arti-
ficial plug, in size and shape (see figure 13a-b). The insert
tools are in different embodiments of the invention pro-
vided in the form of for example a cartilage cutting tool,
a punch, a drill, a drill guide, a bone cutting tool, a reamer
guide and/or a hammer tool. Some insert tools are used
together with further tools such as a drill bit and/or a ream-
er bit. An exemplifying set of insert tools will be described
herein. The modular surgical kit of the invention may fur-
ther be used with other insert tools, such as insert tools
disclosed in PCT application PCT/EP2011/058473 or
European patent application 11163405.1.

Guide base guide body and guide insert

[0081] Figure 6 shows an exemplifying embodiment of
a modular surgical kit of the invention, for use in a knee
joint. Figure 7 shows an exemplifying embodiment of a
modular surgical kit of the invention, for use in a toe joint.
The modular surgical kit comprises a guide base 12 that
is releasable attached to a guide body 13. Figures 5a-d
show the guide base 12 in more detail.
[0082] Two embodiments of a guide base 12 for use
in a knee joint are shown in figures 5a-b, and one em-
bodiment of a guide base 12 for use in a toe joint is shown
in figures 5c-d. In figures 5b and 5d the guide base 12 is
placed on the femoral bone 141 of the knee joint and a
falangeal joint bone 142 of a toe respectively. The guide
base 12 comprises a positioning body 11 and a guide
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hole 53, which may alternatively be denoted guide recess
or guide opening or similar, through said positioning body
11. The positioning body 11 has a cartilage contact sur-
face 50 that has a shape and contour that is designed to
correspond to and to fit the contour of the cartilage or the
subchondral bone in the joint in a predetermined area
surrounding the site of diseased cartilage. The cartilage
contact surface 50 may be adapted to fit to the joint of
an average patient or may be adapted, i.e. custom made,
for an individual patient. The positioning body 11 also
has a top surface 52 facing the opposite direction com-
pared to the cartilage contacting surface 50.
[0083] The guide hole 53 has a muzzle 29 on the car-
tilage contact surface 50, at a position of the positioning
body 11 that corresponds to the site of the diseased car-
tilage, i.e. the site of implantation. In one embodiment
the guide hole 53 has a cross-sectional profile that is
designed to correspond to the cross-section 81 of the
implant body 27, 627 of the implant 10, grafted plug 600
or artificial plug to be implanted. In another embodiment
the guide hole 53 has a cross-section that is slightly larger
than the cross-section 81 of the implant body 27, 627. In
a further embodiment the cross-sectional profile of the
guide hole 53 need not correspond to the cross-section
81 of the implant body 27, 627. Where the cross-sectional
profile of the guide hole 53 is different from the cross-
section 81 of the implant body 27, 627, correspondence
or matching to the cross-section 81 of the implant body
27, 627 is provided by the cross-sectional profile of the
guide channel 54 of the guide body 13 only (see below).
[0084] An embodiment of a guide body 13 is shown in
figures 6 and 7. The guide body 13 has a guide channel
54 that extends through the guide body 13. The outer
shape and design of the guide body 13 may vary, as is
schematically illustrated by a circular design 13a and a
square design 13b in the top row of figure 13a (implant
10 and guide body 13a, 13b seen from above). The guide
channel 54 of the guide body 13, however, has an inner
cross-sectional profile (see figure 13a-b) that is designed
to correspond to the cross-section 81 of the implant body
27, 627. In other words, the implant body 27, 627 fits the
guide channel 54, with a slight tolerance to allow a sliding
movement of the implant in the guide channel 54.
[0085] In an alternative embodiment the guide body 13
has a guide channel that has a cross-sectional profile
which is larger than the cross-sectional profile 81 of the
implant body 27, 627. In this case the guide channel 54
that is designed to correspond to the cross-section 81 of
the implant body 27, 627 is instead provided by a guide
insert 8 (see figures 6 and 7, and top view in figure 13a-
b). The guide insert 8 is designed to have outer propor-
tions to make it fit into the guide channel of the guide
body 13. Its guide channel 54 is designed to have an
inner cross-sectional profile that corresponds to the
cross-section 81 of the implant body 27, 627. In other
words, the implant body 27, 627 fits the guide channel
54, with a slight tolerance to allow a sliding movement of
the implant in the guide channel 54. In this way the guide

insert 8 works as an adapter, such that a guide body 13
with a guide channel of a certain size might be used for
implantation of implants of various sizes, by use of guide
inserts 8 with varying guide channels 54 that fit implants
of corresponding varying sizes.
[0086] The height 31 of the guide channel 54 must be
sufficiently long to give support to the tools used inside
the guide body 13. The height 31 of the guide channel
54 is preferably also sufficiently high to be easily acces-
sible for the surgeon during surgery. In one embodiment,
the top of the guide channel 54 is designed to project
above the tissue surrounding the surgery cut when the
guide tool is placed on the cartilage in a joint during sur-
gery. The height 31 is preferably higher than the thick-
ness of the surrounding tissue. In this way, the opening
of the guide channel 54 is easy to access for the surgeon.
The height 31 of the guide channel 54 is between 1 and
10 cm, preferably 3-10 cm and always sufficiently high
to ensure stabilization of the tools that are to be inserted
into the guide channel 54.
[0087] Figure 8 shows an embodiment of a guide body
13, for use in mosaicplasty or OATS surgery. The guide
body 13 comprises at least two guide channels 54. Each
of the guide channels 54 is designed to have a cross-
sectional profile that corresponds the cross-section 81
of an implant body 627 of a grafted plug 600 or an artificial
plug. The at least two guide channels 54 may have cross-
sectional profiles that are identical. Alternatively their
cross-sectional profiles may be different in shape and/or
size/area, depending on the cross-sectional profile 81 of
the respective grafted plugs 600 or artificial plugs, that
are to be implanted. Each of the guide channels 54 may
also be arranged in the guide body 13 at different angles,
depending on the angle in which the respective plugs are
to be implanted.
[0088] The guide body 13 may be provided with an
inspection window 39, i.e. a window or hole through the
side of the guide body 13, into the guide channel 54, see
figures 6 and 7. The inspection window 39 facilitates in-
spection of the site of implantation during surgery, also
when the guide body 13 is attached to the guide base
12, see figures 14c-h.
[0089] The guide base 12 comprises means for releas-
able attachment 47 to the guide body 13, see figures 5a
and b-c and figure 6. Such means 47 are arranged such
that when the guide body 13 is attached to the guide base
12 the guide body 13 extends from the top surface 52 of
the guide base 12. Such means for releasable attach-
ment 47 are also arranged such that, when attached, the
guide channel 54 is positioned in relation to the position-
ing body 11 such that its muzzle emanates at a site cor-
responding to the site of implantation into the bone, which
is also at the site of the guide hole 53. The angle of the
guide hole 53 in the positioning body 11 and the arrange-
ment of the releasable attachment means 47 also deter-
mine the angle of the guide channel(s) 54 in relation to
the positioning body 11 and implantation site. The guide
hole 53 and/or the means for releasable attachment 47
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are arranged such that, when the guide body 13 is at-
tached to the guide base 12, the angle of the guide chan-
nel(s) 54 will correspond to the angle in which the implant
10, grafted plug(s) 600 or artificial plug(s) is/are to be
inserted. For small implants 10 the angle of implantation,
and thus of the guide channel 54, is most often perpen-
dicular to a tangential plane of the site of implantation.
For implants 600 used in mosaicplasty or OATS surgery
the angle of implantation of the respective plugs, and
thus of the respective guide channels 54, may vary.
[0090] In one embodiment the cross-sectional profile
of the guide hole 53 and the guide channel 54 correspond
and the guide hole 53 and the guide channel 54 are
aligned. That is, the symmetry axis of the guide hole 53
and the longitudinal symmetry axis of the guide channel
54 approximately coincide. The cross-sectional profile of
the guide hole 53 and of the guide channel 54 may in
another embodiment be different. The cross-section of
the guide hole 53 must however be at least as big as the
cross-section of the guide channel 54, the cross-section
of the guide channel 54 must correspond to the cross-
section 81 of the implant body 27, 627 and the muzzle
of the guide channel 54 must emanate at a site corre-
sponding to the site of implantation, when the guide body
13 is attached to the guide base 12.
[0091] The means for releasable attachment 47 may
be provided by a snap fit function between the guide base
12 and the guide body 13, and/or by the guide hole 53,
or part of the guide hole 53, and the lower part of the
guide body 13 being provided with matching threads
and/or bayonet mount and/or other form fitting mecha-
nisms. Other releasable attachment mechanisms are
however also conceivable.
[0092] The guide base 12 is easy to place due to the
precise fit of the positioning body 11 on the cartilage sur-
face. The guide base 12 is designed to be inserted in a
lesion which is as small as possible to be able to repair
the specific cartilage damage. The size and shape of
cartilage contact surface 50 of the guide base 12 is de-
termined depending on the size and shape of the dam-
aged cartilage and also depending on the position of the
cartilage damage in the joint. The size and shape of the
surface 50 and the positioning body 12 is a consideration
between the following aspects; minimize surgery lesion,
maximize stability for the guide base 12, anatomic limi-
tations on the site of the injury, and that not all cartilage
surfaces in a joint can be used for placement of the guide
tool. A large spread of the cartilage contact surface 50
is to prefer to get good stability of the guide tool, however,
a large surface area of the surface 50 may also lead to
a large surgical intervention and this is undesired. Thus
the size of the cartilage contact surface 50 and of the
positioning body 11 is determined by a balance between
the desire to achieve good positioning stability and small
surgical operations. Also, the cartilage contact surface
50 does not need to have a continuous, regular shape,
but may have an irregular shape, as long as it gives ad-
equate support and stable positioning of the guide base

12.
[0093] When designing the guide tool, the cartilage
contact surface 50 can be designed to cover three points
(see figure 5b, points 40, 42, 44 for an example) distrib-
uted over the cartilage surface of the joint where the im-
plant is to be inserted. The points are chosen to give
maximum support and positional stability for the position-
ing body 11 and thus these points, either decided and
identified by the surgeon or automatically identified by
design software, serve as the ground when designing
the surface 50 of the guide base 12. The cartilage contact
surface 50 can also be formed such that it uses the cur-
vature in the cartilage surface in a joint for stability. For
example, in a knee joint, the condyles are separated from
each other by a shallow depression, the posterior inter-
condyloid fossa, this curvature together with the medial
epicondyle surface can be used to give the cartilage con-
tact surface 50 a stabile attachment to the cartilage sur-
face in a knee joint. The surface is in one embodiment a
continuous surface covering a selected area surrounding
the cartilage damage. In another embodiment the carti-
lage contact surface is distributed over a plurality of
points, preferably three or more of separated contact
points. The cartilage contact surface does not need to
be a continuous, regular surface, but preferably has at
least three points exemplified by 40, 42 and 44 for sta-
bility.
[0094] Optionally the cartilage contacting surface 50
can be further stabilized by attachment with nails, rivets
or similar attachment means 48 to the bone surrounding
the cartilage in a joint (see figure 5b). This additional at-
tachment with rivets or the like gives additional support
and stability and also gives the possibility to keep the
cartilage contact surface as small as possible. The posi-
tion of the rivets may be predetermined and marked out
on the surface 50 by premade drill holes.
[0095] In an alternative embodiment the positioning
body 11 may be arranged with attachment means 9 for
attachment of adaptors 17, pins and possibly other de-
vices to the guide base 12, see figures 5a, c and d, 6, 7
and 14a-b. Such attachment means 9 may for example
connect to the adaptor 17, pin or other device through a
snap fit function, thread function or any other form fitting
function. The adaptors 17 shown in figures 6, 7 and 14b
have holes or bores that can receive pins, nails, rivets or
similar means 48 in order to secure the attachment of
the guide base 12 to the bone as described above. The
elongated form of the adapters 17 allow such pins or
similar means to be inserted into the bone at a distance
from the site of implantation. Adaptors of the embodiment
shown in figure 14b also have a shape, i.e. both bent and
somewhat elongated, such that the pin holes will be both
lifted or elevated from the joint surface and situated at a
distance from the site of implantation. This shape is ad-
vantageous since it will be easier to keep the surface of
the joint free of waste and debris from the implantation
wound and surroundings and since it will be possible to
insert the pins more straight from above. Inserting the
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pins from at an angle from the side often means than the
skin around the site of incision has to be more split open
and thus that the wound will be bigger. This is thus avoid-
ed when using adaptors as seen in figure 14b.
[0096] As stated above, the size and shape of the po-
sitioning body 11 of the guide base 12 is determined in
order to minimize the surgical intervention while also
maximizing the stability of the guide base 12 in the joint.
While designing the guide base 12, e.g. by use of X-ray,
MR or CT images from the patient it is normally desired
to have a positioning body that is as large as possible,
in order to ensure maximum stability and proper position-
ing of the guide base 12 in the joint. However, not all facts
on the patient’s joint may be known through the X-ray,
MR or CT images, and thus the surgeon may want to
adjust the positioning body 11 during surgery. For exam-
ple, osteophytes might have formed in the joint and are
often difficult to identify in the imaging procedures. Also,
the surgeon might find during surgery that the shape of
the guide base 12 requires an unnecessarily large inci-
sion to be able to insert the guide base 12 into the joint.
In order to facilitate adaptation of the size and shape of
the guide base 12 during surgery, the positioning body
may be arranged with breakage means 57 that enable
easy removal of part(s) of the positioning body 11 by
tearing, fracturing or similar ways of breakage, see e.g.
figure 5a. Such breakage means 57 may for example be
provided through grooves, slots or perforations or other
weakening of the structure.
[0097] The guide base 12 with guide body 13 aid with
exact precision removal of a volume of cartilage and
subchondral bone and also guide the placement of the
implant 10, the grafted plug 600 or the artificial plug in
for example a knee. Placement of the guide base 12 on
the cartilage surface of a knee or a toe can be seen in
figures 5b and 5d. The use of the guide base 12 and
guide body 13 is further explained below in connection
to figures 14a-t.
[0098] The guide base 12 and the guide body 13 are
manufactured using suitable materials that are approved
for use in medical procedures, e. g. a ceramic, plastic,
metal, metal alloy or alumina material, or a combination.
The guide base 12, especially the cartilage contact sur-
face 50, is also preferably made of a material that is
smooth, even and/or has low friction, in order to lessen
the risk of wear and damage to the cartilage on which it
is to be placed. Such materials include e.g. metals ce-
ramics and polymers such as acrylonitrile butadiene sty-
rene (ABS). The used materials may further be polished.
In a preferred embodiment the guide base 12 is made of
a plastic material, such as polyamide or epoxy, while the
guide body 13 is made of a metal material or stainless
steel. The plastic material of the guide base 12 is easy
to manufacture, e.g. using selective laser sintering (SLS)
or stereolithography (SLA) technologies, also when
adapted for a specific patient. It is also gentle to the car-
tilage surface of the joint. The metallic material of the
guide body 13 on the other hand, provides a wear resist-

ant material that is to be in contact with the insert tools,
thus minimizing the risk of generating wear debris from
the guide body for example during drilling. It is also auto-
clavable and thus reusable. In one embodiment the guide
base 12 is adapted to a specific patient, by having a car-
tilage contact surface 50 and a positioning body 11 that
are designed to match the cartilage surface and the
shape of the joint of the patient. In one embodiment the
guide body 13 is made in a number of standard shapes
and sizes, matching corresponding shapes and sizes of
a set of standard implants 10, while in another embodi-
ment the guide body 13, as well as the implant 10, is also
adapted to the specific patient.

Drill adjustment device

[0099] In a preferred embodiment the surgical kit fur-
ther comprises a drill adjustment device 16 as for exam-
ple illustrated in figures 2, 6 and 7. The drill adjustment
device 16 of the embodiment shown is arranged for at-
tachment to the top of the guide body 13, e.g. by threads.
The drill adjustment device 16 is further arranged such
that it may be used to adjust the length of the guide chan-
nel 54. The length 31 of the guide channel 54 determines
the depth of drilling and cutting of the bone in the joint,
as will be described further below. Thus, by being able
to adjust the length 31 of the guide channel the surgeon
is also able to adjust the depth of drilling and cutting into
the bone. The length 31 of the guide channel may be
varied since the guide body 13 and the drill adjustment
device 16 are able to move in relation to one another
when attached. This may for example be achieved by
corresponding threading of the guide body 13 and drill
adjustment device. Further, the guide body 13 and/or drill
adjustment device may be arranged such that the length
31 of the guide channel may be varied at certain intervals,
e.g. at 200 mm intervals, or any other desired interval.
This may for instance be achieved by arranging the guide
body 13 and/or the drill adjustment device 16 such that
they are able to move in relation to one another at certain
intervals. For example, the threading may be arranged
such that the guide body 13 and drill adjustment device
16 may be turned in relation to one another at preset
intervals, and that they are locked in relation to each other
or prone to hook each other at those intervals. This is
readily implemented by a snap fit function.
[0100] The drill adjustment device 16 may be used by
the surgeon to adjust the depth of drilling, e.g. by increas-
ing the drill depth in steps at the preset intervals. The drill
adjustment device is advantageously used together with
an implant dummy 36, as described below, to make sure
that the drill depth in the bone matches the height 14 of
the implant body 27. This ensures that the articulate sur-
face 15 of the implant 10 will be in line with the surround-
ing cartilage at the site of implantation once implanted.
For further description of how the drill adjustment device
16 is used during surgery, see below in connection with
figures 14j-p.
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[0101] An alternative embodiment of a drill depth ad-
justment tool that may be used with the invention is dis-
closed in PCT application PCT/EP2011/058473, see e.g.
pages 20-21 of the description and figures 12-14. Anoth-
er way to adjust the drill depth is also to have an adjust-
able depth gauge on the drilling tool, see below.

Cartilage cutting tool

[0102] The cartilage cutting tool 3 is a tool which is
used to cut the cartilage in the joint around the area of
damaged cartilage to prepare for the insertion of the im-
plant. The cartilage cutting tool may for example be a
cartilage cutter 3, as shown in figures 2 and 9, a punch
or a cartilage cut drill. It is used inside the guide channel
54 of the guide body 13 and fits in the guide channel 54,
with a slight tolerance to allow a sliding movement of the
cartilage cutting tool 3 in the guide channel 54 (see figure
13a-b). The cartilage cutting tool 3 preferably cuts the
cartilage so that the cut edges of the cartilage are sharp
and smooth. These sharp and smooth edges are of great
importance when the implant is placed into the prepared
recess in the cartilage and bone. A hole in the cartilage
which is cut (or punched or drilled) with the cartilage cut-
ting tool 3 according to the invention ends up with a pre-
cise fit of the implant into the prepared cartilage since
the cartilage cutting tool allows for an exact, precise cut.
The recess in the cartilage, made by the cartilage cutting
tool 3 always corresponds to the chosen cross-section
81 of the implant body 27 in size and shape.
[0103] In one exemplifying embodiment of the inven-
tion the cartilage cutting tool is a cartilage cutter 3. The
cartilage cutter 3 is used to cut the cartilage in the joint
around the area of damaged cartilage to prepare for the
insertion of the implant with a cutting technique.
[0104] The cartilage cutter 3 has a handle 3a, a carti-
lage cutter body 3b and a cutting blade with sharp cutting
edges 3c. The cartilage cutter body 3b has a cross-sec-
tional profile that is designed to correspond to the inner
cross-sectional profile of the guide channel 54 with a tol-
erance enabling the cartilage cutter body 3b to slide with-
in the guide channel 54 (see figure 13a-b). Also, the
cross-sectional profile is designed to correspond to the
cross-section of the implant. Thus, the cartilage cutter
body 3b fits the inside of the guide channel 54, see figure
13, with a slight tolerance to allow a sliding movement of
the cartilage cutter in the guide channel 54. The fit en-
sures the correct, desired placement of the cartilage cut-
ting edges 3c on the cartilage surface and thus the pre-
cise removal of the damaged cartilage area.
[0105] The cartilage cutter 3 of the embodiment shown
in figure 9 has a cartilage cutter body 3b comprising a
circular cutting blade that has been cut at an angle that
is not perpendicular to the length of the cutter body 3b.
This creates an oval cutting edge 3c with a pointy ap-
pearance, further increasing the sharpness of the carti-
lage cutter 3. The cutting edge 3c is arranged to cut the
cartilage in a shape corresponding to the cross-sectional

profile 81 of the implant body 27.
[0106] The material of the cartilage cutter body 3b is
chosen from materials which can give the cartilage cutter
3 sharp cutting edges 3c. The material also needs to be
stable in order to withstand the pressure when the carti-
lage cutter 3 is pushed into the cartilage. Examples of
such materials are metals such as stainless steel or ce-
ramic material or a plastic material or a hard coated ma-
terial, preferably stainless steel.
[0107] The cutter body 3b may be permanently at-
tached to the handle 3a, or may, more preferably, be
removably attached to the handle 3a, such that the han-
dle 3a is reusable while the cutter body 3b is be ex-
changeable (see figure 9).
[0108] The cartilage cutter 3 may be provided with a
safety stop 4. The safety stop 4 has a cross-sectional
profile that is larger than the gross sectional profile of the
guide channel 54. In case the cutter would risk digging
too deep into the bone the safety stop 4 will be stopped
against the top of the guide body 13 and/or drill adjust-
ment device 16, thus preventing the cartilage cutter 3 to
be pushed deeper into the bone. This could happen e.g.
when the patient suffers from osteoporosis. The distance
between the tip of the cutting edge 3c and the safety stop
4, and the relation between that distance and the length
31 of the guide channel 54, will determine the depth that
the cartilage cutter 3 is allowed to go into the cartilage
and/or bone. The safety stop 4 may be arranged such
that that distance is adjustable.
[0109] In alternative exemplifying embodiments of the
invention the surgical kit may comprise a cartilage cutting
tool in form of a punch, to punch out the cartilage, or in
form of a cartilage cut drill, to cut the cartilage and also
cut/carve/drill the underlying bone, as are disclosed in
PCT application PCT/EP2011/058473, see pages 17-18
and figures 2, 5a-b and 10. The punch may for instance
be advantageous when the implant 10 has a non-circular
shape and/or the extending post 23 is not centrally placed
in relation to the implant body 27.

Drill and bone remover

[0110] In one embodiment of the present invention the
surgical kit comprises a drill and bone remover 2 (see
figures 2 and 10) that is used to drill a hole in the bone
at the site of cartilage damage, for fastening of the ex-
tending post 23 of the implant 10 in the bone tissue, and
simultaneously create a recess in the bone tissue at the
site where the implant body 27 is to be received. The drill
and bone remover 2 comprises a drill and bone remover
body 20, a central drill 22 and a bone remover 26, as
shown in figure 10 the central drill 22 extends from the
center of the drill and bone remover body 20, i.e. corre-
sponding to the position of a centrally placed extending
post 23 on an implant 10 having a circular implant body
27. The diameter of the central drill 22 is the same as, or
slightly smaller than, the diameter of the extending post
23 of the implant 10 that is to be implanted. The bone
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remover 26 has a cutting edge that is placed peripherally
around the central drill 22. The diameter of the bone re-
mover 26 is the same as, or slightly smaller than, the
diameter of the implant body 27 of the implant 10 that is
to be implanted, thus creating a recess that matches the
implant body, in which the implant body can be received.
The cutting edge of the bone remover 26 is hard enough
for cutting or carving bone. It may be made of materials
such as stainless steel.
[0111] The drill and bone remover body 20 is designed
to fit the inside of the guide channel 54 of the guide body
13, with a slight tolerance to allow a sliding movement of
the drill and bone remover 2 in the guide channel 54. In
other words, the cross-sectional profile of the drill and
bone remover body 20 matches the cross-sectional pro-
file of the guide channel 54 as well as the of the implant
10, see figure 13a-b. The fit ensures the correct, desired
placement of the drill and bone remover 2 on the cartilage
surface and thus ensures the precise direction and place-
ment of the drill hole for the extending post 23, as well
as the recess for the implant body 27, in the bone.
[0112] The drill and bone remover 2 is also equipped
with a depth gauge 7. The depth gauge 7 of the drill and
bone remover determines the depth of the created drill
hole as well as the recess for the implant body 27. The
depth gauge 7 has a cross-sectional profile that is larger
than the cross sectional profile of the guide channel 54.
The depth gauge 7 will, during the surgical procedure,
rest against the top of the guide body 13 and/or drill ad-
justment device 16, thus preventing the drill and bone
remover 2 to drill/carve/cut deeper into the bone. The
distance between the tip of the cutting edge of the cutter
2 and the depth gauge 7, and the relation between that
distance and the length 31 of the guide channel 54, will
determine the depth that the is allowed to go into the
cartilage and/or bone. The depth gauge 7 may be ar-
ranged such that that distance is adjustable. In a more
preferred embodiment the distance is fixed and instead
the drill/cut/carve depth is adjusted by adjusting the
length 31 through the drill adjustment device 16.
[0113] See figure 14g-p for a demonstration of how the
drill and bone remover 2 is used and how the drill depth
is adjusted using the drill adjustment device 16.
[0114] Another exemplified embodiment of the drill and
bone remover 2 according to the invention is shown in
figure 15. In the exemplified embodiment of the drill and
bone remover in figure 15, the bone remover 26 part fur-
ther comprises flanges 28 which is designed to corre-
spond to, at least a rotational volume of the bone remover
part 26 corresponds to the shape of an implant compris-
ing a protruding rim on the implant body 27. The rotational
volume is a fictive volume achieved by the drill and bone
remover when it is rotated around its longitudinal axis.
[0115] In alternative exemplifying embodiments of the
invention the surgical kit may, instead of an integrated
drill and bone remover, comprise a drill bit for drilling the
hole for the extending post and a reamer for removing
bone where the implant body is to be received in the

bone. Such embodiments may also comprise a drill guide
and/or a reamer guide. Examples have been disclosed
in PCT application PCT/EP2011/058473, see pages
18-20 and 21 of the description and figures 6-7. Such
tools may for instance be used when the implant 10 has
a non-circular shape and/or the extending post 23 is not
centrally placed in relation to the implant body 27.

Implant dummy and dummy reference

[0116] The implant dummy 36 and dummy reference
37, see figures 2, 11a, 14k, 14l and 14p, are used to
make sure that the cut, carved or drilled recess in the
bone that is to receive the implant body 27, is deep
enough to fit the implant. This is very important, since
the articulate surface 15 of the implant 10 must not project
over the surface of the surrounding cartilage tissue. If it
would it could cause a lot of damage to the surrounding
cartilage and to the cartilage on the opposite side of the
joint. Preferably the articulate surface 15 should form a
continuous surface with the surrounding cartilage, nei-
ther projecting above nor being sunken below the surface
of the surrounding cartilage. The checking of the recess
depth is difficult or impossible to do with the implant 10
itself, since the implant 10, e.g. with its extending post
23, is designed to be fixed in the bone once inserted, and
thus is difficult or impossible to remove. The implant dum-
my, on the other hand, is designed for easy removal from
the recess once the recess depth has been checked.
[0117] The implant dummy 36, see figures 14k, 14l and
14p, has an implant element 41 that is designed to match
the implant body 27. The lower surface of the implant
element 41 is a replica of the bone contact surface 21 of
the implant that is to be implanted. That is, if the implant
10 and bone contact surface 21 is custom made for the
specific patient, the implant element 41 and its lower sur-
face will also be custom made and the lower surface be
a replica of the bone contact surface 21. The cross-sec-
tional profile of the implant element 41 corresponds to
the cross-sectional surface 82 of the implant body, or is
slightly smaller in order to ensure easy removal of the
implant dummy from the recess.
[0118] The implant dummy 36 also has a top surface
43. The distance between the lower surface of the implant
element 41 and the top surface 43 corresponds to the
distance that you get when adding the thickness or height
14 of the implant body 27 (corresponding to the depth of
the recess in the bone plus the thickness of the corre-
sponding cartilage), the height of the guide hole 53 and/or
the length 51a of the dummy reference 37, taking regard
to any overlap between the guide hole 53 and the dummy
reference 37 when they are attached. For a demonstra-
tion on how the recess depth is checked using the implant
dummy 36 together with the dummy reference 37, see
below in connection with figures 14j-p. In one embodi-
ment the thickness of the implant element 41 is the same
as the thickness 14 of the implant body 10, such that the
recess depth can also be checked directly using the im-
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plant element 41 only, i.e. without the dummy reference
37 and top surface 43.
[0119] The dummy reference 37, see figure 11a, is ar-
ranged to fit to, and possibly releasably attach to, the
guide hole 53 of the guide base 12, see figure 14j-k. It is
also arranged to receive the implant dummy 36, by being
provided with a channel 58. The cross-sectional profile
of channel 58 corresponds to the cross-sectional profile
of the guide channel 54. Thus the channel 58 is able to
receive the implant dummy 36, and also the implant 10,
with a slight tolerance that allows a sliding movement of
the implant dummy 36 in the channel 58, see figure 13a-
b, bottom row to the right. The dummy reference 37 and
channel 58 has a length 51a.
[0120] To ensure that the implant dummy 36 is placed
in a correct orientation in the recess of the bone, i.e. in
an orientation that corresponds to the orientation that the
implant 10 is to be inserted in, the top surface 43 and/or
the implant element 41 may be provided with some kind
of marking or shape fit element 43a. A corresponding
marking or shape fit element 51b is then provided also
on the dummy reference 37 and/or the guide base 12.

Mandrel

[0121] The mandrel 35 (see figure 2 and 12) consists
of a solid body and has a mandrel surface 35a that is
designed to fit the articulate surface 15 of the implant 10,
i.e. it has a corresponding cross-sectional profile and
preferably also a corresponding, although inverted, cur-
vature. The mandrel may also be designed to fit the inside
of the guide channel 54, with a slight tolerance to allow
a sliding movement of the hammer tool 35 in the guide
channel 54. The mandrel 35 is preferably used inside the
guide channel 54 to hammer the implant in place, for
support and to get the proper angle, or may alternatively
be used without the support from the guide channel 54,
se figure 14r-s. The height 68 of the mandrel 35 is in one
embodiment the same height 31 as of the guide channel
54. For such embodiment, once the mandrel 35 is ham-
mered in the same level as the top of the guide channel,
the hammering and thus the placement of the implant is
finished.
[0122] The hammer tool 35 may also be accompanied
by a hammer tool adapter 34, see figure 12, for facilitating
the use of the hammer tool and minimizing the absorption
of the shock caused by the hammer tool and/or minimize
the risk of scratching the surface of the implant 10 while
hammering. It is made from a soft material that is gentle
to the implant surface, e.g. a rubber or plastic material.

Design method for designing a surgery kit, kits of 
tools and medical implant, a grafted plug (600) or an 
artificial plug

[0123] The design method describing the design of the
surgical kit and set of tools and the implant disclosed
herein will now be further explained.

[0124] The method of designing a modular surgical kit
for cartilage repair in an articulating surface of a joint
according to the invention comprising the steps of:

I. Determining physical parameters for cartilage
damage in a joint, comprising:

a. obtaining image data representing a three di-
mensional image of a bone member of the joint;
b. identifying in the image data a cartilage dam-
age in an articulate surface of the bone member;
c. determining based on the image data the lo-
cation of the cartilage damage;
d. determining based on the image data the size
and shape of a cartilage damage;
e. determining based on the image data the sur-
face contour curvature of the cartilage and/or
the subchondral bone in the joint in a predeter-
mined area comprising and surrounding the site
of cartilage damage;

II. Generating design parameters for a medical im-
plant (10), a grafted plug (600) or an artificial plug,
comprising:

a. generating the contour curvature for an artic-
ulate surface of an implant body (27, 627) de-
pendent on said determined surface curvature
of the cartilage and/or the subchondral bone;
b. generating a cross-section for the implant
body dependent on and substantially corre-
sponding to said determined size and shape of
the damaged cartilage or corresponding or gen-
erating a cross-section for the implant body (27,
627) together with another cross-section for an-
other other implant (10) or grafted plug (600) or
an artificial plug to said determined size and
shape of the damaged cartilage by forming a
pattern;
c. generating an edge height (14, 710) for the
implant body (27, 627) that substantially corre-
sponds to the thickness of healthy cartilage plus
a selected height of a bone contacting part of
the implant for countersinking the implant (10),
a grafted plug (600) or an artificial plug into a
recess to be made in the bone to fit and receive
the implant (10), the grafted plug (600) or the
artificial plug;

III. Generating design parameters of a guide tool for
implanting said implant (10) or, a grafted plug (600)
or an artificial plug comprising:

a. generating the contour curvature for a carti-
lage contact surface (50) of a positioning body
(11) dependent on said determined surface con-
tour curvature of the cartilage and/or the
subchondral bone in the joint in a predetermined
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area comprising and surrounding the site of car-
tilage damage, such that said cartilage contact
surface (50) of the positioning body (11) corre-
sponds to and fits to said surface contour of the
cartilage or the subchondral bone in the joint;
b. generating the cross-section profile (82, 122)
for a guide channel (54) in a guide body (13)
extending from the positioning body (11), said
guide channel (54) passing through said posi-
tioning body (11) and said guide body (13),
the cross-section profile (82, 122) for the guide
channel (54) being generated dependent on and
substantially corresponding to said determined
size and shape of the damaged cartilage, and
such that the guide channel (54) is designed to
have a cross-sectional profile (82, 122) that cor-
responds to the cross-section (81, 121) the im-
plant body (27, 627) or that corresponds to the
combination of at least two cross-sections (81,
121) of the implant body (27, 627),
and such that the guide channel (54) is designed
to have a muzzle (29) on the cartilage contact
surface (50) of the positioning body (11) at a
position corresponding to the site of the dis-
eased cartilage;
c. generating the shape of the guide body (13)
of guide tool, depending on the design of the
positioning body (11) and wherein the guide
body (13) is designed to be releasable attached
to the positioning body (11);
d. generating the cross-section profile (84, 124)
for an insert tool to have a cross-sectional profile
that corresponds to the cross-sectional profile
(82) of the guide channel (54) with a tolerance
enabling the insert tool to slide within the guide
channel (54).

The design method above wherein the order of the said
steps k. and 1. may be in any order, for example first k.
then 1. or first 1. then k..
[0125] The design method according to the invention
further comprising generating design parameters for a
drill guide to have a cross-sectional profile that corre-
sponds to the cross-sectional profile of the guide channel
(54) with a tolerance enabling the drill guide to slide within
the guide channel (54),
[0126] The design method according to the invention
wherein the guide body 13 is a standard component and
the positioning body 11 is an individually designed com-
ponent and wherein the guide body 13 and the positioning
body 11 are designed to fit to each other.

Detailed description of a method for implanting the 
implant using the set of

tools

[0127] Use of the surgical kit and set of tools disclosed

herein will now be further explained in connection with
an exemplifying embodiment shown in figures 14a-t. The
example concerns a surgical kit for implantation of a small
implant 10 into a knee joint. The same principles do how-
ever apply also for other joints as well as for mosaicplasty
surgery. For the latter a guide body 13 with more than
one guide channel 54 may be used, and the grafted plug
600 may be a selection of bone and cartilage plugs from
a healthy part of the joint, or a selection of artificial implant
plugs of various sizes.

1. Localize the area of the injury and determine the
desired size and shape of the implant, see figure 1.
The position and size of the cartilage damage can
be identified by a combination of MRI or CT images
or by dGEMRIC technique. The images may then be
handled in special surgical planning tool software.
All of the parts in the surgical kit may be individual
adjusted depending on size of cartilage damage, lo-
cation of the cartilage damage and also depending
on a simulation of the individual surface appearance
without damage. Alternatively an implant from a set
of predetermined implants may be selected and the
set of tools designed or selected thereafter.

2. The implant 10 and set of tools of the invention
are manufactured depending on; the size of the im-
plant needed, the localization of the injury, the ap-
pearance of the cartilage surface intended to be re-
placed. The designs may be based on the MR im-
ages /CT-scanning images from the joint of the per-
son having the cartilage damage, using the surgical
planning software. The surgical planning software is
connected to manufacturing devices, for example a
laser printer, a lathe and/or a reamer, and the parts
of the kit are manufactured using e.g. additive man-
ufacturing, laser sintering techniques, turnery or
reaming.

3. A surgical opening is made in the leg tissue de-
pending on the localization of the injury and the size
of the implant and also depending on the size and
conformation of the guide tool.

4. The guide base 12 is placed on the surface of the
knee cartilage, see figure 14a. The guide base 12
fits due to the fact that it is custom made to be placed
in that particular position. This allows the surgical
procedure (cartilage and bone removal and insertion
of the implant) to be performed with good accuracy
and precision. If necessary the guide tool can be
further stabilized with rivets or pins on a part of the
guide tool that is in contact with parts of the joint that
have no cartilage tissue. The rivets or pins may also
be attached by additional use of adapters 17 that are
first attached to the guide base 12 via attachment
means 9, see figure 14b.
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5. The guide body 13 is attached to the guide base
12 via the releasable attachment means 47, see fig-
ures 14c-d. The guide body 13 may further be pro-
vided with a drill adjustment device 16 and/or a drill
insert 8 that provides a guide channel 54 of the right
shape and size, i.e having a cross-sectional profile
that corresponds to the cross-sectional profile 81 of
the implant that is to be implanted.

6. When the guide body 13 has been attached to the
guide base 12, the cartilage cutting tool, here a car-
tilage cutter 3, is used to cut out a piece of the car-
tilage that corresponds to the cross-section 81 of the
implant 10 that is to be implanted (see figures 14e-
f). The cartilage cutter body 3b fits exactly into the
guide channel 54 and thus by turning can make a
hole in the cartilage of the desired size and with pre-
cision to fit the implant size and at the desired posi-
tion. A depth gauge 4 on the cartilage cutter 3 can
be used in order to help make sure that the cutting
is not made too deep.

7. After the piece of cartilage has been removed, the
drill and bone remover 2 is then inserted in the guide
channel 54, see figures 14g-h. When the drill and
bone remover 2 is turned/drilled the central drill 22
will give an exact, desired placement of a bore in the
bone where the extending post 23 of the implant 10
is to be inserted. The bore is preferably made with
a central drill 22 having a slightly smaller diameter
than the diameter 18 of the extending post 23 of the
implant 10 so that when the implant 10 is hammered
in place it will be firmly attached in the bone. When
the drill and bone remover 2 is turned/drilled the cut-
ting edge of the bone remover 26 will at the same
time create a recess in the bone at the exact desired
place and of the desired shape to fit the implant body
27 of the implant 10. Such recess will have a cross-
sectional profile that is the same as the cross-sec-
tional profile of the drill and bone remover 2, i.e. the
same as the cross-sectional profile of the implant 10.

8. After the drilling and cutting the drill and bone re-
mover 2, as well as the guide body 12 are removed,
see figure 13i. The site of implantation can now read-
ily be cleaned from wear and waste from the drilling
and cutting, and inspected to see whether the de-
sired result has been achieved.

9. Now, the implant dummy 36 and dummy reference
37 are used to check whether the recess in the bone
is deep enough to receive the implant 10, without
the implant 10 projecting over the surface of the sur-
rounding cartilage. The dummy reference 37 is first
placed and possibly attached to the guide hole 53 of
the guide base 12, see figures 14j-k. The implant
dummy 36 is then inserted to the channel 58 of the
dummy reference 37, such that the implant element

41 is in an orientation corresponding to the orienta-
tion in which the implant 10 is to be implanted. This
can be ensured e.g. by a marking or shape fit element
43a on the implant dummy and a corresponding
marking or shape fit element 51b on the dummy ref-
erence 37 and/or the guide base 12.

[0128] The implant dummy 36 and dummy reference
37 are arranged such that when the depth of the recess
in the bone that is to receive the implant body 27 is deep
enough the top surface 43 of the implant dummy 36 and
the top edge of the dummy reference should lie flush or
in line with each other, see arrow in figures 14l and 14p.
This is achieved by arranging the implant dummy 36 and
the dummy reference 37 such that the distance between
the lower surface of the implant element 41 and the top
surface 43 corresponds to the distance that you get when
adding the thickness 14 of the implant body 27 (corre-
sponding to the depth of the recess in the bone plus the
thickness of the corresponding cartilage), the height of
the guide hole 53 and/or the length 51a of the dummy
reference 37, taking regard to any overlap between the
guide hole 53 and the dummy reference 37 when they
are attached (see also above).
[0129] As is seen by the arrow in figure 14l the top
surface 43 of the implant dummy 36 and the top edge of
the implant reference do not lie flush, i.e. not in line, with
each other. Thus, some more drilling/cutting into the bone
should be made. The implant dummy 36 and dummy
reference 37 are removed from the guide base 12 and
the guide body 13 with drill adjustment device 16 attached
again to the guide hole 53, see figure 14m. The drill ad-
justment device 16 is then adjusted such that the length
31 of the guide channel 54 is shortened. This may for
instance be done by turning the drill adjustment device
16 at a number of preset intervals, e.g. one, two or three
times 200 mm, or any other number times any other pre-
set interval, see also above, and figure 14n.
[0130] The drilling and cutting procedure is then re-
peated; see points 7-8 and figure 14o, and the implant
dummy 36 and dummy reference 37 used to check the
drill depth again, see figure 14p. In figure 14p the top
surface 43 and the top edge of the dummy reference lie
flush with each other, see arrow. The recess in the bone
then is of suitable depth and is ready to receive the im-
plant 10.

10. The implant 10 may be guided to the exact match-
ing recess at the site of implantation through the
guide channel 54 of the guide body 13, or alterna-
tively be placed at the site of implantation without
the guide. The later alternative is shown in figure 14q
for illustrative purposes.

11. The mandrel 35 is then used, also either with or
without support from the guide channel 54 of the
guide body 13, to hammer the implant in position and
firmly attach it to the bone. The mandrel 35 is placed
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on top of the implant 10 and then a hammer or similar
tool is used to hammer or push the mandrel 35 (as
shown symbolically by the arrow) such that the im-
plant is forced in place, see figure 14s.

12. Lastly, the hammer tool 35 and the guide base
12 are removed, the implant 10 is implanted at the
site of cartilage damage, see figure 14t, and the in-
cision wound can be stitched.

Claims

1. A method of designing a modular surgical kit adapted
for removal of damaged cartilage and bone and also
adapted for insertion of a medical implant (10), a
grafted plug (600) or an artificial plug having an im-
plant body (27, 627) with a predetermined cross-sec-
tional profile (81) and adapted for guiding insert tools
during repair of diseased cartilage at an articulating
surface of a joint, the modular surgical kit comprising;
an implant, and a medical implant (10), a grafted plug
(600) or an artificial plug having an implant body (27,
627) with a predetermined cross-sectional profile
(81) a guide base (12) having a positioning body (11)
with a guide hole (53) through said positioning body
(11), wherein: the modular surgical kit comprises a
drill adjustment device (16) being arranged to enable
adjustment of the drill depth e.g. in certain length
intervals the positioning body (11) has a cartilage
contact surface (50) that is designed or adapted to
fit the contour of cartilage or subchondral bone in the
joint in a predetermined area surrounding the site of
diseased cartilage the guide hole (53) has a first muz-
zle (29) on the cartilage contact surface (50) at a
position corresponding to the site of the diseased
cartilage; and a guide body (13) with a guide channel
(54), the guide channel (54) having a cross sectional
profile that is designed to correspond to the cross-
sectional profile (81) of the implant body (27, 627)
and having a second muzzle; wherein the positioning
body (11) comprises means for releasable connect-
ing (47) to the guide body (13) such that, when con-
nected, the guide channel (54) is positioned in rela-
tion to the positioning body (11) such that its muzzle
emanates at a site corresponding to the site of im-
plantation into the bone, wherein the method of de-
signing the modular surgical kit comprises the steps
of:

I. Determining physical parameters for cartilage
damage in a joint, comprising:

a. obtaining image data representing a
three dimensional image of a bone of the
joint;
b. identifying in the image data a cartilage
damage in an articulate surface of the bone

member;
c. determining based on the image data the
location of the cartilage damage;
d. determining based on the image data the
size and shape of a cartilage damage;
e. determining based on the image data the
surface contour curvature of the cartilage
and/ or the subchondral bon e in the joint in
a predetermined area comprising and sur-
rounding the site of cartilage damage;

II. Generating design parameters for the medical
implant (10), the grafted plug (600) or the artifi-
cial plug having an implant body (27, 627) with
a predetermined cross sectional profile (81)
comprising the steps a-c in no specific order:

a. generating the contour curvature for an
articulate surface of the implant body (27,
627) dependent on said determined surface
curvature of the cartilage and for the
subchondral bone;
b. generating a cross-section for the implant
body dependent on and substantially corre-
sponding to said determined size and shape
of the damaged cartilage or corresponding
or generating a cross-section for the implant
body (27, 627) together with another cross-
section for another other implant (10) or
grafted plug (600) or an artificial plug to said
determined size and shape of the damaged
cartilage by forming a pattern;
c. generating an edge height (14, 710) for
the implant body (27, 627) that substantially
corresponds to the thickness of healthy car-
tilage plus a selected height of a bone con-
tacting part of the implant for countersinking
the implant (10), the grafted plug (600) or
the artificial plug into a recess to be made
in the bone to fit and receive the implant
(10), the grafted plug (600) or the artificial
plug;

III. Generating design parameters of the guide
tool comprising both a guide base (12) and a
guide body (13) for implanting said implant (10)
or, said grafted plug (600) or said artificial plug
comprising:

a. generating the contour curvature for the
cartilage contact surface (50) of the posi-
tioning body (11) dependent on said deter-
mined surface contour curvature of the car-
tilage and for the subchondral bone in the
joint in a predetermined area comprising
and surrounding the site of cartilage dam-
age, such that said cartilage contact surface
(so) of the positioning body (11) corre-
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sponds to and fits to said surface contour
of the cartilage or the subchondral bone in
the joint;
b. generating the cross-section profile (82,
122) for the guide channel (54) in the guide
body (13) extending from the positioning
body (11), said guide channel (54) passing
through said positioning body (11) and said
guide body (13), the cross-section profile
(82, 122) for the guide channel (54) being
generated dependent on and substantially
corresponding to said determined size and
shape of the damaged cartilage, and such
that the guide channel (54) is designed to
have a cross-sectional profile (82, 122) that
corresponds to the cross-section (81, 121)
for the implant body (27, 627) or that corre-
sponds to the combination of at least two
cross-sections (81, 121) for the implant
body (27, 627), and such that the guide
channel (54) is designed to have the first
muzzle (29) on the cartilage contact surface
(50) of the positioning body (11) at a position
corresponding to the site of the diseased
cartilage;
c. generating the shape of the guide body
(13) of guide tool, depending on the design
of the positioning body (11) and wherein the
guide body (13) is designed to be releasably
attached to the positioning body (11);
d. generating the cross-section profile (84,
124) for the insert tool to have a cross sec-
tional profile that corresponds to the cross-
sectional profile (82) of the guide channel
(54) with a tolerance enabling the insert tool
to slide within the guide channel (54); and

wherein said steps III c. and III d. of said design
method comprising steps I a-e, II a-c, III a-d may
be in any order, for example first III c. then III d.
or first III d. then III c.

Patentansprüche

1. Verfahren zum Auslegen eines modularen chirurgi-
schen Bausatzes, der angepasst ist zur Entfernung
von schadhaftem Knorpel und Knochen und eben-
falls angepasst ist zur Einführung eines medizini-
schen Implantats (10), eines gepfropften Stöpsels
(600) oder eines künstlichen Stöpsels mit einem Im-
plantatkörper (27, 627) mit einem vorbestimmten
Querschnittsprofil (81) und angepasst zum Führen
von Einsatzwerkzeugen während der Reparatur von
krankem Knorpel an einer Gelenkfläche eines Ge-
lenks, wobei der modulare chirurgische Bausatz auf-
weist: ein Implantat, und ein medizinisches Implantat
(10), einen gepfropften Stöpsel (600) oder einen

künstlichen Stöpsel mit einem Implantatkörper (27,
627) mit einem vorbestimmten Querschnittsprofil
(81), eine Führungsbasis (12) mit einem Positionier-
körper (11) mit einem Führungsloch (53) durch den
Positionierkörper (11), wobei der modulare chirurgi-
sche Bausatz eine Bohreinstellvorrichtung (16) auf-
weist, die angepasst ist, um die Einstellung der Bohr-
tiefe zu ermöglichen, zum Beispiel in gewissen Län-
genintervallen, in denen der Positionierkörper (11)
eine Knorpel-Kontaktfläche (50) aufweist, die aus-
gelegt oder angepasst ist, um zu der Kontur des
Knorpels oder des subchondralen Knochens in dem
Gelenk in einem vorbestimmten Gebiet zu passen,
dass den Ort des krankhaften Knorpels umgibt, wo-
bei das Führungsloch (53) einen ersten Schnabel
(29) auf der Knorpel-Kontaktfläche (50) an einer Po-
sition hat, die dem Ort des krankhaften Knorpels ent-
spricht; und einen Führungskörper (13) mit einem
Führungskanal (54), wobei der Führungskanal (54)
ein Querschnittsprofil hat, das ausgelegt ist, dem
Querschnittsprofil (81) des Implantatkörpers (27,
627) zu entsprechen, und mit einem zweiten Schna-
bel; wobei der Positionierkörper (11) eine Einrich-
tung zum lösbaren Verbinden (47) mit dem Füh-
rungskörper (13) aufweist, sodass, wenn er verbun-
den ist, der Führungskanal (54) in Relation zu dem
Positionierkörper (11) so positioniert ist, dass sein
Schnabel an einem dem Ort der Implantation in dem
Körper entsprechenden Ort auslässt, wobei das Ver-
fahren des Auslegens des modularen chirurgischen
Bausatzes die Schritte aufweist:

I. Bestimmen von physikalischen Parametern
für Knorpelschaden in einem Gelenk, aufwei-
send:

a. Erhalten von Bilddaten, die ein dreidi-
mensionales Bild eines Knochenelements
des Gelenks darstellt;
b. Identifizieren eines Knorpelschadens in
einer Gelenkfläche des Knochenelements
in den Bilddaten;
c. Bestimmen, den Ort des Knorpelscha-
dens, basierend auf den Bilddaten,
d. Bestimmen, basierend auf den Bilddaten,
der Größe und Form eines Knorpelscha-
dens,
e. Bestimmen, basierend auf den Bilddaten,
die Oberflächenkonturkrümmung des Knor-
pels und/oder subchondralen Knochens in
dem Gelenk in einem vorbestimmten Ge-
biet, dass den Ort des Knorpelschadens
aufweist und umgibt;

II. Erzeugen von Auslegungsparametern für das
medizinische Implantat (10), den gepfropften
Stöpsel (600) oder den künstlichen Stöpsel mit
einem Implantatkörper (27, 627) mit einem vor-
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bestimmten Querschnittsprofil (81), dass die
Schritte a-c in keiner besonderen Ordnung auf-
weist:

a. Erzeugen der Konturkrümmung für eine
Gelenkfläche des Implantatkörpers (27,
627) abhängig von der vorbestimmten
Oberflächenkrümmung des Knorpels
und/oder des subchondralen Knochens;
b. Erzeugen eines Querschnitts für den Im-
plantatkörper abhängig von und im Wesent-
lichen entsprechend der vorbestimmten
Größe und Form des schadhaften Knorpels
oder entsprechend oder erzeugend eines
Querschnitts für den Implantatkörper
(27,627) zusammen mit einem weiteren
Querschnitt für ein weiteres Implantat (10)
oder gepfropften Stöpsel (600) oder einen
künstlichen Stöpsel zu der vorbestimmten
Größe und Form des schadhaften Knorpels
durch das Bilden eines Musters;
c. Erzeugen einer Kantenhöhe (14,710) für
den Implantatkörper (27, 627) der im We-
sentlichen der Dicke des gesunden Knor-
pels plus einer ausgewählten Höhe eines
Knochens entspricht, der einen Teil des Im-
plantats zum Senken bzw. Einlassen des
Implantats (10), gepfropften Stöpsels (600)
oder künstlichen Stöpsels in einen in dem
Knochen zu schaffenden Rezess kontak-
tiert, um das Implantat (10), den gepfropften
Stöpsel (600) oder den künstlichen Stöpsel
passend aufzunehmen;

III. Erzeugen von Auslegungsparametern des
Führungswerkzeugs, das sowohl eine Füh-
rungsbasis (12) als auch einen Führungskörper
(13) aufweist zum implantieren des Implantats
(10) oder gepfropften Stöpsels (600) oder des
künstlichen Stöpsels, aufweisen:

a. Erzeugen der Konturkrümmung für die
Knorpel-Kontaktfläche (50) des Positionier-
körpers (11) abhängig von der bestimmten
Oberflächenkonturkrümmung des Knor-
pels und/oder des subchondralen Kno-
chens in dem Gelenk in einem vorbestimm-
ten Gebiet, dass den Ort des Knorpelscha-
dens aufweist und umgibt, sodass die Knor-
pel-Kontaktfläche (50) des Positionierkör-
pers (11) der Oberflächenkontur des Knor-
pels oder subchondralem Knochens in dem
Gelenk entspricht und dazu passt;
b. Erzeugen des Querschnittsprofils (82,
122) für den Führungskanal (54) in dem
Führungskörper (13), der sich von dem Po-
sitionierkörper (11) erstreckt, wobei der
Führungskanal (54) durch den Positionier-

körper (11) und den Führungskörper (13)
hindurch tritt, wobei das Querschnittsprofil
(82,122) für den Führungskanal (54) er-
zeugt wird abhängig von und im Wesentli-
chen entsprechend der vorbestimmten
Größe und Form des schadhaften Knor-
pels, sodass der Führungskanal (54) aus-
gelegt ist, ein Querschnittsprofil (82, 122)
zu haben, dass dem Querschnitt (81, 121)
des Implantatkörpers (27, 627) entspricht
oder der Kombination von wenigstens zwei
Querschnitten (81, 121) des Implantatkör-
pers (27, 627) entspricht, sodass der Füh-
rungskanal (54) ausgelegt ist, um den ers-
ten Schnabel (29) auf der Knorpel-Kontakt-
fläche (50) des Positionierkörpers (11) an
einer Position entsprechend dem Ort des
krankhaften Knorpels zu haben;
c. Erzeugen der Form des Führungskörpers
(13) des Führungswerkzeugs, abhängig
von der Auslegung des Positionierkörpers
(11) und wobei der Führungskörper (13)
ausgelegt ist, um lösbar an dem Positionier-
körper (11) angebracht zu sein;
d. Erzeugen des Querschnittsprofils (84,
124) für das Einsatzwerkzeug, um ein Quer-
schnittsprofil zu haben, dass dem Quer-
schnittsprofil (82) des Führungskanals (54)
entspricht, mit einer Toleranz, die dem Ein-
satzwerkzeug ermöglicht, in den Führungs-
kanal (54) zu gleiten; und

wobei die Schritte III c. und III d. des Ausle-
gungsverfahrens die Schritte I a-e, II a-c, III a-d
in irgendeiner Ordnung aufweisen, beispiels-
weise zuerst III c. dann III d. oder zuerst III d.
und dann III c.

Revendications

1. Un procédé de conception d’un nécessaire chirurgi-
cal modulaire adapté pour le retrait d’os et de car-
tilage endommagé et également adapté pour l’inser-
tion d’un implant médical (10), d’un greffon insérable
(600) ou un insert artificiel, ayant un corps d’implant
(27, 627) avec un profil (81) de section transversale
prédéterminée, et adapté pour guider des outils d’in-
sertion durant la réparation d’un cartilage malade au
niveau d’une surface articulaire d’une articulation, le
nécessaire chirurgical modulaire comprenant : un
implant, et un implant médical (10), un greffon insé-
rable (600) ou un insert artificiel ayant un corps d’im-
plant (27, 627) avec un profil (81) de section trans-
versale prédéterminée, une embase de guidage (12)
ayant un corps de positionnement (11) avec un trou
de guidage (53) aménagé à travers ledit corps de
positionnement (11) ; le nécessaire chirurgical mo-
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dulaire comprend un dispositif (16) de réglage de
tige de perçage agencé pour permettre le réglage
de la profondeur de perçage, par exemple selon cer-
tains intervalles de longueur, le corps de positionne-
ment (11) présentant une surface (50) de contact du
cartilage qui est conçue ou adaptée pour épouser le
contour du cartilage ou de l’os sous-chondral dans
l’articulation en une zone prédéterminée entourant
le site de cartilage malade, le trou de guidage (53)
présentant une première portion de mise en place
(29) sur la surface (50) de contact avec le cartilage
en une position correspondant à l’emplacement du
cartilage malade ; et un corps de guidage (13) avec
un conduit de guidage (54), le conduit de guidage
(54) ayant un profil en section transversale qui est
conçu pour correspondre au profil en section trans-
versale (81) du corps d’implant (27, 627) et ayant
une deuxième portion de mise en place ; le corps de
positionnement (11) comprend des moyens (47) de
liaison amovible au corps de guidage (13), de telle
sorte que, lorsqu’il est relié, le conduit de guidage
(54) soit positionné par rapport au corps de position-
nement (11) afin que sa portion de mise en place
soit placée en un emplacement correspondant au
site d’implantation dans l’os, le procédé de concep-
tion du nécessaire chirurgical modulaire comprenant
les étapes consistant à :

I. déterminer des paramètres physiques des lé-
sions du cartilage dans une articulation,
comprenant :

a. le fait d’obtenir des données d’image re-
présentant une image tridimensionnelle
d’un élément d’os de l’articulation ;
b. le fait d’identifier dans les données d’ima-
ge une lésion du cartilage dans une surface
articulaire de l’élément d’os ;
c. le fait de déterminer, sur la base des don-
nées d’image, la localisation de la lésion du
cartilage ;
d. le fait de déterminer, sur la base des don-
nées d’image, la taille et la forme des lé-
sions du cartilage ;
e. le fait de déterminer, sur la base des don-
nées d’image, la courbure du contour de la
surface du cartilage et / ou de l’os sous-
chondral dans l’articulation, dans une zone
prédéterminée comprenant le site des lé-
sions du cartilage et entourant ce site ;

II. générer des paramètres de conception pour
l’implant médical (10), le greffon insérable (600)
ou l’insert artificiel ayant un corps d’implant (27,
627) avec un profil (81) prédéterminé en section
transversale, comprenant les étapes a à c, sans
ordre particulier :

a. le fait de générer la courbure du contour
d’une surface articulaire du corps d’implant
(27, 627) en fonction de ladite courbure de
surface déterminée du cartilage et / ou de
l’os sous-chondral ;
b. le fait de générer une section transversale
pour le corps de l’implant en fonction de la-
dite taille et forme déterminée du cartilage
endommagé, et correspondant sensible-
ment à ces taille et forme, ou le fait de faire
correspondre ou de générer une section
transversale du corps d’implant (27, 627)
avec une autre section transversale pour un
autre implant (10) ou un greffon insérable
(600) ou un insert artificiel, à ladite taille et
forme du cartilage endommagé déterminés
en formant un motif ;
c. le fait de générer une hauteur de bordure
(14, 710) pour le corps d’implant (27, 627)
qui correspond sensiblement à l’épaisseur
du cartilage sain, plus une hauteur sélec-
tionnée d’une partie de l’implant en contact
avec l’os pour le fraisage de l’implant (10),
du greffon insérable (600) ou de l’insert ar-
tificiel dans un évidement devant être amé-
nagé dans l’os, pour recevoir de façon ajus-
tée l’implant (10), le greffon insérable (600)
ou l’insert artificiel ;

III. générer des paramètres de conception de
l’outil de guidage comprenant à la fois une em-
base de guidage (12) et un corps de guidage
(13) pour l’implantation dudit implant (10) ou du-
dit greffon insérable (600) ou dudit insert artificiel
comprenant :

a. le fait de générer la courbure du contour
pour la surface (50) de contact avec le car-
tilage que comprend le corps de position-
nement (11) en fonction de ladite courbure
déterminée du contour de surface du car-
tilage et / ou de l’os sous-chondral dans l’ar-
ticulation, en une zone prédéterminée com-
prenant et entourant le site des lésions du
cartilage, de telle sorte que ladite surface
de contact du cartilage (50) que comprend
le corps de positionnement (11) correspon-
de et s’adapte audit contour de surface du
cartilage ou de l’os sous-chondral dans
l’articulation ;
b. le fait de générer le profil (82, 122) en
section transversale pour le conduit de gui-
dage (54) dans le corps de guidage (13)
s’étendant depuis le corps de positionne-
ment (11), le conduit de guidage (54) pas-
sant au travers du corps de positionnement
(11) et du corps de guidage (13), le profil
(82, 122) en section transversale pour le
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conduit de guidage (54) étant généré en
fonction desdites taille et forme détermi-
nées du cartilage endommagé, et corres-
pondant sensiblement à ces taille et forme,
et de telle sorte que le conduit de guidage
(54) soit conçu de façon à avoir un profil
(82, 122) en section transversale qui cor-
responde à la section transversale (81, 121)
du corps d’implant (27, 627), ou qui corres-
ponde à la combinaison d’au moins deux
sections transversales (81, 121) du corps
d’implant (27, 627),
et de telle sorte que le conduit de guidage
(54) est conçu pour avoir la première portion
de prise d’appui (29) sur la surface (50) de
contact avec le cartilage que comprend le
corps de positionnement (11) en une posi-
tion correspondant à l’emplacement du car-
tilage malade ;
c. le fait de générer la forme du corps de
guidage (13) de l’outil de guidage, en fonc-
tion de la conception du corps de position-
nement (11), le corps de guidage (13) étant
conçu pour être apte à être relié de façon
amovible au corps de positionnement (11) ;
d. le fait de générer le profil (84, 124) en
section transversale pour l’outil d’insertion
de façon à ce qu’il ait un profil en section
transversale qui corresponde au profil (82)
en section transversale du conduit de gui-
dage (54) avec une tolérance permettant à
l’outil d’insertion de coulisser à l’intérieur du
conduit de guidage (54) ;

lesdites étapes IIIc. et IIId. dudit procédé de concep-
tion comprenant les étapes Ia à le, IIa à IIc, IIIa à
IIId, possiblement dans un ordre quelconque, par
exemple d’abord IIIc. puis IIId. ou en premier IIId.
puis IIIc.
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