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(57) ABSTRACT

A method for treating a non-weight bearing arthritic joint 
involves resecting at least one of the opposed joint surfaces 
to expose a cancellous bone surface. A bioresorbable 
implant is mounted to one of the joint surfaces so that the 
resected joint surface rubs against the surface of the implant. 
This causes the fibroblast to change into fibrocartilage at the 
resected bone surface as the implant is resorbed thereby 
effectively replacing the implant with fibrocartilage during 
such resorption.

9 Claims, 6 Drawing Sheets 
(4 of 6 Drawing Sheet(s) Filed in Color)
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JOINT TREATING METHOD

This is a Continuation of application Ser. No. 08/452,227 
filed May 26, 1995, now abandoned.

BACKGROUND OF THE INVENTION

This invention is related to the pathological condition of 
arthritis. Arthritis is the wear and tear of the articular surface 
of the joint. “Arthro” means joint; “Itis” is inflammation. 
Normally the bone ends at the joint surfaces are covered 
with articular cartilage. This type of articular cartilage with 
which we are born is called hyaline cartilage and is smooth, 
is lubricated by synovial fluid, and in some people will wear 
more than a hundred years. In others, depending upon the 
quality of the cartilage which they have inherited, it will 
wear down exposing bone surface which then rubs against 
bone surface producing inflammation of the joint and thus 
the arthritis.

The most common form of arthritis is osteoarthritis which 
is the result of wear and tear of the cartilage with time and 
use. The cartilage may also be destroyed by a systemic 
disease such as rheumatoid arthritis or gout. The smooth, 
matching congruous articular surface may also be disrupted 
by trauma, either a fracture that goes through the joint 
surface, or an infection wearing away the cartilage. Never
theless, the end result is the exposure of bone against bone 
which is painful, disabling and limits function.

Once the original hyaline cartilage with which we are 
bom is destroyed, the joint is incapable of stimulating the 
regrowth of hyaline cartilage or growing any other type of 
articular cartilage. Therefore, various operative procedures 
are used to alleviate the pain and dysfunction associated 
with arthritis; these include fusion of the joint, thereby 
relieving the pain by completely stopping motion at the 
joint, and some type of arthroplasty reconstmction of the 
joint. This may be done by inserting some prosthetic mate
rial between the joint surfaces; a biological tissue, such as 
tendon graft or a strip of fascia, which is the tissue covering 
the muscle sleeve, may also be placed between the joint 
surfaces. There are obviously disadvantages to each of these 
alternatives as well as advantages. A fusion will result in 
permanent loss of motion. The biological tissue which is 
inserted will often degenerate into scar tissue and often will 
not wear well with stress. Various types of prosthetic 
implants are used, some more advantageous than others.

The carpometacarpal joint of the thumb, also called the 
basal joint of the thumb, is the only joint of the hand that we 
rotate. The joint is essentially saddle shaped, having not 
progressed in evolution as quickly as man has. Man is the 
only primate on earth that does rotate the thumb into 
opposition against the fingertips; therefore, we are con
stantly turning in the saddle. Depending upon the quality of 
cartilage, which is inherited, the stress to which it is often 
subjected will often cause the articular cartilage to wear 
down producing painful, grinding arthritis. Almost 10% of 
the population will be subject to this particular pathological 
entity.

Over 25 years ago, Dr. Charles R. Ashworth and I 
developed an arthroplasty for this joint in which we would 
use a wafer or disc-like implant made of a silicone mbber 
sold by Dow Corning as Silastic. Silastic has proven to be 
one of the most durable and best tolerated implant materials 
in the upper extremity and is often utilized for major joint 
replacements at the knuckle joints, the joints in the middle 
of the fingers, at times between the small ball-bearing or 
carpal bones of the wrist, and as stated, at the base of the
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thumb. We have used this Silastic interposition arthroplasty 
quite successfully for over 25 years. FIGS. 1A 1C illustrate 
treatment of arthritis at the scapho-trapezial-trapezoidal 
joint 2. FIG. 1A illustrates a line of resection 4 of the convex 
dome of the scaphoid. FIG. IB shows the status following 
resection of the arthritic surface, including the preparation of 
a cylindrical recess 6 formed in the center of resected surface
8 for receipt of a stem 10 of an implant 12 made of Silastic. 
FIG. 1C illustrates the implant 12 in place. FIGS. 1D-1F 
illustrate a conventional treatment of an arthritic car
pometacarpal joint 3 of the thumb. FIG. ID shows the 
amount of the saddle or convex portion 5 to be resected from 
the trapezium 7. FIG. IE shows the resected trapezium 7 
prepared for accepting a hat-shaped implant 9; implant 9 is 
typically made of Silastic material. FIG. IF shows implant
9 in place between the resected trapezium 7 and the base of 
the metacarpal 11.

While these procedures have been quite successful and 
have improved the quality of life for numerous people over 
the last 25 years, there have been some recent questions 
regarding the efficacy of continued use of any implant made 
of silicone rubber. Therefore, I gave thought and consider
ation as to what other type of material might be used as an 
interpositional implant.

As background to the development of the present inven
tion, I conducted a review of reported cases of patients who 
have broken or worn away their Silastic implants. The joints 
of these patients, based on re-exploration conducted from a 
period of nine months to several years postoperatively, have 
been covered by a smooth, white, moistened, glistening 
surface in the area where there had previously been raw 
resected bone. Therefore, my postulation is that the original 
surgery, removing the arthritic spurs and the uneven joint 
surface, left a raw bony surface normally covered by a blood 
clot or hematoma which then came in contact with the inert, 
smooth Silastic disc. The gradual fibroplasia of the blood 
clot appears to progress to fibrocartilage. At times the 
surgical exploration of this surface tissue has been biopsied 
and has microscopically proven to be fibrocartilage.

Another important concept is the body’s attempt to repair 
the joint surface with normal scar tissue. The basic cell of 
healing is called the fibroblast and will develop at any site 
of injury and is the transformation of a normal blood clot. 
The fibroblast will go through a series of histological 
microscopic changes called fibroplasia. The fibroblast on a 
surface where there is constant motion will change and 
develop into an entity known as fibrocartilage. This is white, 
smooth and looks very much like cartilage. It does not, 
however, have a basic property of hyaline cartilage, that is 
the ability to withstand impact stress. Therefore, fibrocarti
lage has been known to not survive the weight bearing stress 
of lower extremity joints, including the hip, the knee or the 
ankle. There have apparently been no studies of the com
petence or resilience of fibrocartilage as a joint surface for 
non-weight bearing, upper extremity joints.

SUMMARY OF THE INVENTION

The present invention is based on the recognition that an 
implant that would stimulate and promote the formation of 
fibrocartilage could be used at a resected arthritic joint. The 
fibrocartilage would be a durable and competent joint sur
face for relief of pain, maintaining motion and adequate 
functional performance in the non-weight bearing, typically 
upper extremity, joints. A bioresorbable implant is prefer
ably inserted in the same fashion as the conventional Silastic 
wafer disc. The bioresorbable implant is placed between the
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resected joint surfaces and stimulates the formation of 
fibrocartilage as the bioresorbable implant is gradually dis
sipated and safely biologically resorbed by the body. These 
materials have been in use for many years as synthetic 
bioresorbable suture material, and are made of different 
polymers, such as PLA (polylactic acid) and other polymers 
in various combinations. This same material has also been 
utilized as a bioresorbable staple in certain types of shoulder 
reconstructions as well as knee ligament reconstruction.

The biological process of the resorption, called hydroly
sis, is as follows: the bioresorbable material will dissipate to 
water and carbon dioxide and is eventually eliminated by the 
body primarily through the respiratory system. Depending 
upon the type of material, its duration and durability is 
altered. Many of the copolymers utilized in the resorbable 
sutures will disappear in anywhere from two to six weeks, 
although a pure polymer of rigid material could last for 
several years.

For the investigative studies the pure polymer of PLA was 
chosen. The concept was to resect the joint, place the 
implant of PLA against the surface, allow the joint to move 
and study whether the development of fibrocartilage would 
gradually fill the joint as the implant is resorbed, eventually 
yielding ideally a resurfaced, smooth, clean joint with no 
remaining implant material.

The investigative studies have proven that the use of 
bioresorbable PLA interpositional implants appears to 
stimulate fibrous metaplasia from an organized hematoma, 
to sophisticated fibrocartilage, to an almost “hyaline” matrix 
for non-weight bearing joints. The procedures employed are 
substantially the same as those employed with the wafer or 
disk-like implants made of silicone rubber used with various 
joints in the hand; however, the potential problems which 
can occur in some circumstances using silicone rubber 
interpositional implant materials are avoided.

Other features and advantages of the invention will appear 
from the following description in which the preferred 
embodiment and method have been set forth in detail in 
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The file of this patent contains at least one drawing 
executed in color. Copies of this patent with color drawing 
(s) will be provided by the Patent and Trademark Office 
upon request and payment of the necessary fee.

FIG. 1A illustrates an arthritic scapho-trapezial-trapezoi- 
dal joint of the hand with a line of resection indicated in 
dashed lines;

FIG. IB illustrates the joint of FIG. 1A with a resected 
arthritic surface prepared for placement of a prior art non- 
resorbable, silicone rubber implant;

FIG. 1C shows the joint of FIG. IB with the implant in 
place;

FIGS. 1D-1F show views similar to those of FIGS. 
1A 1C but for an arthritic carpometacarpal joint;

FIG. 2 is a side view of a bioresorbable implant made 
according to the invention;

FIG. 3A illustrates the humoral head of a rabbit fore-limb 
shoulder joint with a sagittal saw removing a portion of the 
dome surface of the joint;

FIG. 3B illustrates a resected surface, with raw cancellous 
bone exposed, after the procedure of FIG. 3A;

FIG. 3C shows the use of a power burr to form a cavity 
in the resected surface;

3
FIG. 3D shows the act of inserting the implant of FIG. 2 

into the cavity formed in the medullary canal of the humoral 
head created in the step shown in FIG. 3C;

FIG. 3E shows the humoral head of FIG. 3D after the 
insert has been fully mounted thereto;

FIG. 3F shows a portion of the shoulder joint with the 
humoral head of FIG. 3E adjacent the glenoid fossa with a 
power burr used to create a concave resected surface for 
engagement with the convex head of the implant mounted to 
the humoral head of FIG. 3E; all articular cartilage is thus 
removed;

FIG. 4 shows, in cross-section, a normal glenoid articular 
surface;

FIG. 5 is a photomicrograph, in cross-section, illustrating 
a glenoid articular surface after resection with all the carti
lage removed;

FIGS. 6 and 6A are cross-sectional and scanning photo
micrographs of a glenoid articular surface of a rabbit sac
rificed 12 months after the procedure of FIGS. 3A-3F 
showing some evidence of synovitis and only patchy areas 
of fibroplasia in FIG. 6A with patchy areas shown in FIG. 6 
which suggest fibroblastic activity with early metaplasia to 
immature fibrocartilage;

FIGS. 7 and 7A are similar to FIGS. 6 and 6A but taken 
at 18 months post-operatively with FIG. 7A showing diffuse 
fibroplasia and FIG. 7 showing more organized columnar 
orientation of fibroblasts and a more sophisticated fibrocar
tilage than in FIG. 6; and

FIGS. 8 and 8A are similar to FIGS. 7 and 7A but taken 
24 months post-operatively with FIG. 8A illustrating com
plete resurfacing of the raw bone of the glenoid and FIG. 8 
showing organized chondrocytes and hyaline-like fibrocar
tilage.

DESCRIPTION OF THE PREFERRED 
EMBODIMENT

Referring to FIGS. 2 and 3A-3F, the present invention is 
directed to a method for treating a joint surface, typically an 
arthritic joint surface, which uses a bioresorbable implant, 
such as implant 23, configured for positioning between 
articulated joint surfaces such as the opposing surfaces of a 
hand (finger) joint or a shoulder joint, e.g. between a surface 
20 and a resected surface 34. At least one of the joint 
surfaces, e.g. resected surface 34, is an exposed cancellous 
joint surface.

The method of the present invention is therefore for 
treating at least one of two opposing, first and second, 
relatively movable joint surfaces by initially resecting the 
bone to form a cancellous bone surface. A bioresorbable 
implant, such as implant 23, is placed between the first and 
second surfaces to space them apart. The implant has at least 
one face which is opposite and shaped complementary to the 
opposing bone surface so that the implant can slidably move 
relative to the at least one of the first and second surfaces. 
By allowing the face of the implant to slidably move relative 
to the resected surface while promoting the growth of 
fibroblast on the cancellous surface for a sufficient time to 
allow the fibroblast to convert into fibrocartilage, the fibro
cartilage generates a fresh, sliding joint surface. The implant 
maintains a spacing between the joint defining surfaces, and 
after the implant has resorbed, the fibrocartilage defines the 
joint surface.

The invention has been tested through an animal study, 
described below.

The New Zealand white rabbit was chosen for the 
research project, utilizing the fore-limb shoulder joint which
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is almost non-weight bearing. The rabbits were operated 
upon and studied in accordance with all guidelines of animal 
research experimental techniques. The shoulder joint was 
approached surgically, after the rabbit was anesthetized and 
under sterile conditions, and the head 14 of the humerus or 
round ball of the ball and socket shoulder joint was exposed. 
The distal convex, dome surface 16 of humeral head 14 was 
removed by a sagittal saw 18, as illustrated in FIG. 3A, to 
create a flat resected surface 20 with exposed raw or 
cancellous bone exposed; see FIG. 3B. A cavity 21 was then 
formed at about the center of resected surface 20 and into the 
medullary canal with a power burr 22 as shown in FIG. 3C. 
The PLA implant 23, having a head 24 and a stem 26 
extending from a backside of the implant, as mounted to 
resected head 14 of the humerus with the round, domed head 
24 of implant 23 with a face reconstituting the rounded 
surface of the humeral head, and stem 26 of implant 23 
locking into cavity 21 formed in the medullary canal of the 
humerus. See FIGS. 3D and 3E.

Attention is now directed to FIG. 3D and to the concave 
surface 30 of the shoulder joint 32 (see FIG. 3F) called the 
glenoid fossa (this being the other surface of the ball and 
socket joint, that is, the socket portion). Again using power 
driven burr 22, the normal articular cartilage on joint surface 
30 was removed down to raw subchondral or cancellous 
bone to create a concave resected joint surface 34. The 
dislocated shoulder joint was then reduced, that is, brought 
back together with head 24 of implant 23 abutting resected 
surface 34. The wound was then closed. Implant 23 brought 
into direct contact with this raw socket surface 34 simulated 
an arthritis. Therefore, head 24 of implant 23 would move 
against this raw bony surface 34 and the rabbits would then 
be studied at varying intervals.

A total of eighteen rabbits were operated upon, main
tained and studied over the next two years. The post
operative findings were that there were no infections, the 
rabbits maintained joint mobility and no altered gait was 
observed for any of the rabbits. The rabbits were retrieved 
and sacrificed at varying periods postoperatively: these 
being one year, a year and a half and two years. The shoulder 
joints were retrieved and studied by gross examination. 
Microscopic evaluation of the altered joint surface was also 
made. On gross examination, there was noted to be a 
smooth, white surface where there had been raw cancellous 
or subchondral bone at the time of the original surgery. The 
PLA implant had gradually resorbed at varying degrees, 
depending upon the time postoperatively.

In the one-year rabbit studies there was still noted to be a 
small amount of sterile synovitis about the margins of the 
joint, but at 18 months and 24 months there was no evidence 
of this synovitis. The smooth surface of the joint had 
progressed to gross inspection.

Of even greater significance are the microscopic findings 
after the glenoid joints 36, 38, 40 of FIGS. 6, 7 and 8 were 
fixed, stained and prepared on microscopic slides. These 
were stained with FI and E stain. A control glenoid joint 42, 
see FIG. 4, was also removed to permit the normal, unaltered 
cartilage to be studied and stained with microscopic slides 
prepared; these of course revealed normal hyaline cartilage 
on the joint surface. A second control joint 48, see FIG. 5, 
was also removed in which the cartilage was removed with 
power burr 22 creating the original state prior to the oppo
sition of surface 20 against bioresorbable implant 23. Slides 
of the surface tissue of control joint 48 showed complete 
absence of all cartilage with just subchondral bone 50 
appearing on the slides.

5
Examination of the slides of the experimental joint studies 

at one year revealed evidence of definite fibrocartilage 52. 
See FIGS. 6 and 6A. The blood clot that had formed on the 
raw bony surface 20 had gradually formed a fibroblast scar 
which had undergone fibroplasia. There was evidence of 
fibrocartilage 52, although there was still a significant 
amount of fibroplasia 54. At 12 months, implant 23 was 
about 50% absorbed.

At 18 months, see FIG. 7A, there was a definite progres
sion of this fibroplasia and early fibrocartilage into fibro
cartilage 52. At this point implant 23 was about 75% 
absorbed. FIG. 7, also at 18 months, shows a fibrocartilage 
joint surface in which the cartilage cell called the chondro
cyte 56 now appeared to be developing in a more normal 
columnar pattern (see FIG. 4) with definite more sophisti
cated appearance of the joint surface.

At two years the most remarkable finding was that this 
advanced form of fibrocartilage 58 now appeared to be 
progressing to what was determined by microscopic study to 
have the appearance of actual hyaline cartilage; compare 
FIGS. 4 and 8. This had never been achieved experimentally 
before and is a most remarkable finding. FIG. 8A illustrates 
the complete resurfacing of joint 40 with this advanced, 
hyaline-like cartilage 58. By this time, implant 23 was 
effectively entirely absorbed.

The rabbit studies provide experimental support for the 
concept that a resected joint surface with a bioresorbable 
inert implant allowed to move against resected surface 20 
will stimulate the normal healing process of fibroplasia to 
fibrocartilage. It is believed that the movement of the 
resected surface against the implant encourages formation of 
fibrocartilage. This type of suigical procedure has enormous 
application in the upper extremity joints, such as at the small 
joint surfaces of the fingers and the thumb; between the 
small ball bearing bones of the wrist, the carpal bones; for 
the distal surface of the radius, the primary wrist joint; and 
the elbow joint and even the shoulder joint. It is also noted 
that there are certain joint surfaces in the lower extremity 
that are non-weight bearing, such as the underside of the 
knee cap or patella, which can also be resurfaced by a 
resorbable implant stimulating formation of the fibrocarti
lage.

While the fibrocartilage 58 created at the resected joint 
has the appearance of hyaline cartilage, and thus may be 
suitable for weight-bearing joints, more investigation is 
needed into this aspect of the invention. Thus, the invention 
appears especially well suited for substantially non-weight- 
bearing joints, and may be suited for weight-bearing joints 
also.

The size and material from which implant 23 is made will 
be determined by the size and shape of the joint to be treated 
and the desired speed at which the implant is to be absorbed 
into the body. Much of this information will necessarily be 
the result of experimental studies as well as the condition of 
the particular joint in question. Implant 23 used with the 
rabbit studies had a smooth head 24 with a diameter of about 
9 mm, a maximum thickness of about 1.5 mm and stem 
length of about 9.5 mm. Stem 26 had a nominal diameter of 
about 5 mm while the three locking rings 62 formed on stem 
26 each had a diameter of about 6 mm. It was desired that 
resected surface 20 be about the same diameter as head 24. 
Implant 23 can also be made from bioabsorbable materials 
other than pure non-porous PLA such as a lactic acid 
copolymer PLA or PGA.

In the rabbit test both of the ball and socket surfaces were 
resected. This may not always be necessary. Flowever, what 
appears to be necessary is that a resected surface must rub
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against the bioabsorbable implant to create the fibrocarti- 
lage. While in the rabbit test the insert was made to fit on 
humoral head 14, it could also have been configured with a 
concave outer surface and mounted to resected surface 34 of 
the socket portion of the ball and socket joint. The preferred 
embodiment uses an implant having a stem to secure the 
implant to the joint. In some cases a central stem may not be 
necessary. For example, a series of small projections might 
be suitable to ensure that the implant remains in place 
between the articulated joint surfaces. Stem 26 is designed 
to be held within cavity 21 through a friction fit. Other 
designs for holding implant 23 to the joint member, such as 
through the use of adhesives or barbed projections, could 
also be used.

Other modifications and variation can be made to the 
disclosed embodiment and method without departing from 
the subject of the invention as defined in the following 
claims.

What is claimed is:
1. Amethod for treating a joint formed by opposing bones 

having first and second mating joint surfaces so that relative 
slidable joint motion between the bones is permanently 
maintained comprising the following steps:

removing at least a portion of the first joint surface to 
expose a cancellous bone surface covered by a layer 
selected from the group consisting of at least one of 
blood clot and hematoma;

selecting an implant made of bioresorbable material only 
and having a face adapted to face the cancellous bone 
surface;

placing the bioresorbable implant between the second 
joint surface and the cancellous bone surface so that the 
face is in slidable contact with the layer covering the 
cancellous bone surface and the implant initially keeps 
said exposed cancellous bone surface spaced apart from 
the second joint surface while permitting unrestricted 
relative slidable motion between the face and the 
cancellous bone surface including the layer covering it;

using the joint while allowing resorption of the implant 
and causing unrestricted slidable motions between the 
face and the layer covering the cancellous bone surface 
to stimulate the formation of fibroblast from the layer 
covering the cancellous bone surface so that the fibro
blast can progress into fibrocartilage as the implant is 
resorbed, the fibrocartilage replaces the implant during 
such resorption, and thereafter relative slidable motion 
between the bones along the fibrocartilage occurs when 
using the joint.

2. The method of claim 1 further comprising the step of 
selecting the bioresorbable implant made of a polymer of 
lactic acid.

3. The method of claim 2 wherein the selecting step is 
carried out by selecting a lactic acid copolymer.

4. The method of claim 1 further comprising the steps of:
estimating the period time it will take for the fibroblast to

progress into fibrocartilage; and
selecting the bioresorbable implant of a size, shape and 

material according to said period of time.
5. The method of claim 1 further comprising the step of 

ensuring the exposed cancellous bone surface and the face of 
the bioresorbable implant placed against said cancellous 
bone surface have complementary surface shapes.

6. The method of claim 5 wherein the ensuring step 
includes the step of selecting curved surface shapes as said 
complementary surface shapes.

7. A method for treating at least one degenerated surface 
on a cancellous bone, the cancellous surface being one of

7
first and second relatively slidably movable surfaces defin
ing a non-weight bearing body joint, so that slidable joint 
motion between the bones is permanently maintained, the 
method comprising the steps of resecting the bone to form 
the at least one degenerated cancellous bone surface to 
expose a layer selected from the group consisting of at least 
one of blood clot and hematoma thereon, placing an implant 
made of bioresorbable material only between the at least one 
degenerated cancellous bone surface and the second surface 
to thereby space the surfaces apart, providing the implant 
with at least one face which is opposite and shaped comple
mentary to at least one degenerated cancellous bone surface 
so that the implant can slidably move without restriction 
relative to the at least one degenerated cancellous bone 
surface, allowing the face to slidably move relative to the at 
least one degenerated cancellous bone surface and the layer 
selected from the group consisting of at least one of blood 
clot and hematoma without restriction to thereby stimulate 
the growth of fibroblast from the layer selected from the 
group consisting of at least one of blood clot and hematoma 
on the at least one cancellous surface and the conversion of 
the fibroblast into fibrocartilage during the allowing step, 
and gradually resorbing the implant during the allowing step 
so that, upon resorption of the implant, the fibrocartilage 
forms at least one of the body joint defining surfaces.

8. Amethod for treating a non-weight bearing joint having 
first and second mating joint surfaces so that slidable joint 
motion between the bones is permanently maintained com
prising the following steps:

removing at least a portion of the first joint surface to 
generate an exposed cancellous bone surface covered 
by a layer selected from the group consisting of at least 
one of blood clot and hematoma; 

placing an implant made of bioresorbable material only 
between and in contact with the exposed cancellous 
bone surface and the second joint surface so the implant 
initially keeps said exposed cancellous bone surface 
spaced apart from the second joint surface; 

providing the implant with a face which is opposite the 
exposed cancellous bone surface; 

permitting unrestricted relative slidable motion between 
the face and the exposed cancellous bone surface; 

using the joint and slidably moving the face relative to the 
exposed cancellous bone surface and the layer without 
restriction caused by the implant; 

allowing formation of fibroblast from the layer and of 
fibrocartilage from the fibroblast while using the joint 
as the implant is resorbed and continuing to slidably 
move the face relative to the exposed cancellous bone 
surface;

following the complete resorption of the implant continu
ing to slidably move the second surface along the 
formed fibrocartilage;

estimating the period of time it will take for the fibroblast 
to progress into fibrocartilage; and 

selecting the bioresorbable implant of a size, shape and 
material according to said period of time.

9. A method for treating a joint having first and second 
mating joint surfaces carried by cancellous bone so that 
slidable joint motion between the bones is permanently 
maintained comprising:

removing at least a portion of the first joint surface to 
expose a cancellous bone surface covered by a layer 
selected from the group consisting of at least one of 
blood clot and hematoma thereon; 

forming a cavity into the medullary canal of the cancel
lous bone carrying the second joint surface;
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9

selecting an implant made of bioresorbable material only 
and configured to fit between the cancellous bone 
surface and the second joint surface, the implant having 
a face, a backside and a stem portion extending from 
the backside and configured to fit within said cavity; 5 

inserting the stem portion into the cavity and placing the 
bioresorbable implant between the cancellous bone 
surface and the second joint surface so the implant 
initially keeps said surfaces spaced apart and the face is 
freely slidably movable relative to the cancellous bone to 
surface and the layer;

10
using the joint while allowing complete resorption of the 

implant and permitting unrestricted relative slidable 
motion between the face and the cancellous bone 
surface and the layer; and

allowing formation of fibroblast from the layer and of 
fibrocartilage from the fibroblast while using the joint 
as the implant is completely resorbed to replace the 
implant and maintain relative slidable motion between 
the bones along the formed fibrocartilage.


