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iOrthopedics, Inc. 
Patent Portfolio Overview 

R. Thomas Grotz, M.D., is the surgeon inventor responsible for the patent documents in this portfolio.  

The content of these inventions intends to outline improvements warranted in treatment pathways for 

orthopedic patients based on his several decades experience treating 25,000 patients through 100,000 

injuries performing 10,000 surgeries, including limb repairs, reconstructions, and total joint replacements 

of the shoulder, elbow, wrist, thumb, finger, hip, knee, and ankle.   Dr. Grotz focused on saving joints 

rather than ablating and replacing them, developing medical devices and minimally invasive methods of 

surgery to halt and reverse arthritis in arms and legs.   His microsurgical subspecialty generated an 

attention to detail allowing living bone and muscle transfer and refurbishment. This work has resulted in 

the RAD (Resilient Arthroplasty Device) patent portfolio wherein polymer custom fitting joint surfaces are 

used to renew function and alleviate pain of arthritis by padding damaged cartilage, restoring cushioning 

and by delivering pharmacologics and stems cells, so that patients can “grow new joints’ rather than 

succumb to morbid archaic prostheses.   In the spine, the UEC (Universally Expanding Cage) has captured 

technologies to maximally adjust the axial skeleton with disc fusions horizontally and deformity 

corrections longitudinally as of scoliosis and kyphosis — with novel disruptive treatment approaches.   

These patents are the IP protection sector of plans to Heal Mankind based on experience with prototypes, 

510k FDA clearances, and successful human trials. 
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Patent Portfolio Overview 

RAD - Knee and iKnee
iOI has patents and applications covering 
the knee arthroplasty implant in the US, 
China and Europe (Germany, France and 
Great Brittan)  

RAD HIP and Generic 
iOI has patents and patent applications in 
the US and China covering an 
arthroplasty implant for use in the hip 
joint as well as patents and patent 
applications covering arthroplasty 
implants for generalized use in any joint 
in the US and Europe  

UEC - spine cage 
iOI has patents and patent applications in 
the US, Europe and China covering a 
universally expanding spine cage 

STABILIZER FOR HUMAN JOINTS 

Stabilizers are medical devices for 
securing bodily tissues to bone and are 
designed specifically as triangular shaped 
toothed bone anchors that are forcibly 
spread into bone. 
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Issued Patents and Applications 

Grouped by Technology 

 

 

 
 

 

 

 

RAD Knee 

Applications  Patents 

US Application  15/807901 
US Application  16/033050 
US Application 15/939480 
US Application  62/796559 

Patent US9,757,241 
Patent US8,771,363 
Patent US9,662,218 
Patent US10,004,605 
Patent US10,045,851 
Patent USD833613S1 
Granted EP Pat  2750629 (Granted in 
DE, FR, GB) 
CN Patent ZL201180015087.4  
   

RAD Hip and 
Generic 

Applications  Patents 

US Application   16/132458    Patent US9,808,345 
Patent US10,092,405 
EP Pat 2344083 B1 (Granted in DE, FR, 
GB) 
CN Patent ZL201180015073.2    

UEC 

Applications  Patents 

US Application  16/122534   
US Application  16/251014   
EP Application 15858213.0 
CN CN2015800725935  

Patent US9,622,878 
Patent US9,861,494 
Patent US9,872,778 
Patent US9,999,515 
Patent US10,085,846   

Stabilizer 

To be filed  Patent US5782865   
Patent US5968078 
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Patent Portfolio Details RAD‐Knee 

RADs are custom fitting robust polymer joint caps 

intended to resurface and create realignment of the 

knee joint by padding damaged cartilage, restoring 

cushioning, and ultimately delivering pharmaceutical 

agents to halt and reverse arthritis.   Their implant 

design resembles that of the natural joint and will allow 

for the most natural movement possible. 

 

The RAD patents cover the device itself as well as 

methods of using the device and methods of treating 

arthritis in particular.  

The most recently allowed application contains claims 

directed to an implant configured for deployment 

between a femur and a tibia of a knee joint, an implant 

configured for deployment between a femur and a 

patella of a knee joint, and an implant configured for 

deployment between a tibia and a patella of a knee 

joint. 

 

 

 

Patents 

Patent US8,771,363 
Patent US9,662,218 
Patent  US9,757,241 
Patent 
US10,004,605 
Patent 
US10,045,851 
Patent 
USD833613S1 
Granted EP Pat  
2750629 (Granted 
in DE, FR, GB) 
CN Patent  
CN102834073 
 

Applications 

US Application  
15/807901 
US Application  
16/033050 
US Application 
15/939480 
US Application  

62/796559 
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Patent Portfolio Details 

 

RAD‐Hip and Generic 

In addition to the issued Chinese patent on the RAD‐Hip, 

iOrthopedics has two pending US Applications covering a 

contiguous polymeric inflatable implant for deployment 

between a femur head and an acetabulum of a hip joint, 

one of which has been indicated as allowable.

 

The recently granted EP application contains claims 

directed to arthroplasty implants and procedures for a 

wide variety of joints such as, for example, hips, knees, 

shoulders, ankles, elbows, wrists, fingers, toes, 

temporomandibular joints and the like. 

Claims similar to those granted in Europe are expected 

to be issued in our US Application.  

 

 

Patents 

Patent US9,808,345 
Patent 
US10,092,405 
 
EP Pat 2344083 B1 

(Granted in DE, FR, 

GB) 

CN Patent 

CN102821715 

Applications 

US Application   

16/132458   
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Patent Portfolio Details 

UEC 

The UEC or Universally Expanding Cage is a medical 

device for stabilizing the vertebral motion segment or 

other bone segments. iOrthopedics patents are directed 

to the UEC device and method of use for providing 

controlled spinal correction or other bond segment 

spacing and/or alignment.  

 

The UEC provides advantages over currently existing 

technology that include correction of coronal plane 

deformity; introduction of interbody lordosis and early 

stabilization of the interbody space with rigidity that is 

greater than present spacer devices. This early stability 

may improve post‐operative pain, preclude the need for 

posterior implants including pedicle screws, and improve 

the rate of successful arthrodesis. 

 

 

 

 

Patents 

Patent US9,622,878 
Patent US9,861,494 
Patent US9,872,778 
Patent US9,999,515 
Patent 

US10,085,846  

Applications 

US Application  
16/122534   
US Application  
16/251014   
EP Application 
15858213.0 
CN 

CN2015800725935 
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Patent Portfolio Details 

Stabilizers 

Ongoing development of stabilizers and surgical anchors 

is expected to result in additional patents. iOI is 

currently drafting applications directed at new and 

improved surgical anchoring systems for use in the RAD 

products as well as in any suitable orthopedic. 

Although expired, iOI’s initial patents on the stabilizers 

are directed to a bone anchor design with increased 

pull‐out strength relative to currently available joint 

stabilizers, and a device which affords the capacity to 

use multiple sutures for gathering up a maximum 

amount of soft tissue for rejoining with bone. This 

technology is currently very applicable in the field of 

arthroplasty. 

 

 

 

Patents 

US5782865   

US5968078  
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COPIES OF PATENT DOCUMENTS 

ON FOLLOWING PAGES 
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STABILIZER non HUMAN JOINTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. provi 
sional application Ser. No. 60/O02.794. filed Aug. 25. 1995. 

FIELD OF THE INVENTION 

This invention pertains to an improved medical device for 
securing soft body tissues to bone. and more particularly to 
a joint stabilizer comprising toothed bone anchors that are 
forcibly spread into the bone by a central plug. The speci?c 
improvements include the ability of the invention to gather 
soft tissue. to retain the tissue by multiple sutures. and to 
secure itself to bone by distal penetration of its moveable 
legs. 

BACKGROUND 

Currently there are various staples and anchor devices for 
attaching soft tissue to bone. None of the tissue stabilizing 
devices known to the inventor provide multiple sutures to be 
anchored. distally expand in contrast to proximal expansion 
or an equal expansion along their long axis. and collect soft 
tissue into the receiving hole of the bone. Alternative devices 
also suffer from low pull-out strength. a lack of adequate 
suture attachment sites. a failure to assist the surgeon in 
positioning soft tissue into contact with bone prior to sutur 
ing to maximize bonding of the soft tissue to bone (tissue 
gathering capabilities). and an overall di?iculty in physically 
handling the devices during surgery. 

Generally. injury to joints such as the shoulder and knee 
involve the tearing or separation of ligaments from their 
natural position on the bone. The injury leads to a chronic 
instability in the joint which requires surgical intervention. 
Modernly. the surgery involves use of one or more arthro 
scopic devices. These devices include surgical cannulas 
through which a camera or surgical device are passed. The 
arthroscopic methods involve less iatrogenic trauma to the 
patient than previous methods and predict a fastm recovery. 

In brief. the surgical procedures involve visualization and 
localization of the damage. preparation of the bone surface. 
implantation of a soft tissue anchor. and suturing of the 
tissue to the bone to tighten up the joint and restabilize it. By 
tightly contacting the ligament or other soft tissue to a 
properly prepared bone surface. the two materials bond 
during the healing process. 

SUMMARY OF THE INVENTION 

It is an objective of this invention to provide a device with 
an increased pull-out strength relative to currently available 
joint stabilizers. and to provide a device which affords the 
capacity to use multiple sutures for gathering up a maximum 
amount of soft tissue for rejoining with bone. This invention 
further provides for sharp bone anchors and ligament combs 
that direct and draw ligaments. tendons. or other soft tissues 
to the bone to better facilitate and maximize the amount of 
soft tissue that is placed in contact with the bone during the 
reparative steps. 
The present invention is generally characterized by ?rst 

and second parts wherein the ?rst part is a central body 
forming a hollow core or opening which de?nes a longitu 
dinal axis. said body having laterally positioned (horizontal) 
proximal and distal faces. with bone anchors extending 
along the long axis from the distal face. said anchors 
symmetrically positioned about the face and in a ?rst 
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2 
position that is internally angled from the vertical to form a 
triangular shape (toward the center of the horizontal). each 
anchor having at least one bone engaging tooth and sharp 
ends to penetrate or gather soft tissue: and. wherein the 
second part of said system comprises a central plug posi 
tioned within the hollow core of the central body. and said 
plug having a generally elongate shape forming a head. a 
shank and a distal portion where the head forms a receptor 
for receiving a complementary driver device. the shank 
connects the head to the distal portion of the peg. and where 
the core is threaded. the central peg has an optionally 
threaded shank wherein the shank diameter and thread 
complement and engage threads of the central core. and the 
distal portion of the plug has a diametm that permits it to 
contact the bone anchors when the anchors are in the ?rst 
internal lateral (unexpanded) position. said distal portion 
placing an increasing lateral force on the anchors as the 
central peg is driven by impact force along its elongate axis 
or is threaded by torque force through the threaded hollow 
core whereby the lateral force moves the bone anchors into 
a second external lateral (expanded) position in which the 
teeth penetrate into bone that is about equal to or outside of 
the diameter of the central body. 

Preferred embodiments of the central body include 
devices as described above where the distal face of the 
central body further comprises ligament combs that are rigid 
projections that extend laterally (distally) from the face and 
where the combs are symmetrically positioned about the 
face. The central body is preferably circular as in the form 
of a washer. and preferably includes suture fasteners that are 
optionally hollow passages cut through the central body. 

Preferred embodiments of the central plug include 
embodiments where the head of the central plug sits nearly 
?ush with or is internal to the proximal face of the central 
body. A preferred head shape includes a receptacle for 
receiving a driver that is capable of n'ansmitting impact 
along the elongate (vertical) axis or torque force in instances 
when the shank and core are complementarily threaded. 

The invention further includes a system having as one of 
its components the above-described stabilizer and further 
includes a driver that is generally an elongate rod having a 
head. a shank and a distal portion. The head is formed to 
receive impact force. The shank is of a diameter that ?ts 
within an arthroscopic cannula and is of a length that permits 
the head and distal portion to be delivered through the 
cannula. The distal portion can be designed to mate with the 
receptor formed by the head of the central plug. The driver 
is optionally modi?ed to include a snap fitting that comple 
ments the head of the peg to prevent accidental separation 
during surgery. The snap ?tting may be based on a detent 
and dimple connection or wire and groove connection. 

Alternatively. the driver can be contained within a holder 
that is designed to prevent slippage of the driver from the 
central plug. By controlling the distance the driver is per 
mitted to travel. one can prevent over-striking or impacting 
of the central peg. The driver/holder assembly would 
resemble a hollow cylinder which would function as the 
holder where the driver is internal to the cylinder and has a 
safety stop or projection to control its extension upon 
impact. This assembly can also be used as an inserter/suture 
organizer which can be used to direct the stabilizer to its 
target site. 
The invention further includes a system having as one of 

its components the above-described stabilizer and further 
including a trocar or drill bit for penetrating bone. The trocar 
or drill bit having a generally elongate or rod shape com 
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prising a head. a shank and a distal portion. The head of the 
trocar is shaped to receive an axial impact force and transfer 
said force evenly along the length of the trochar device to the 
distal portion. In the case of a drill bit. the head is formed to 
be connected to a drill chuck. The shank is of a diameter that 
?ts within an arthroscopic cannula and has a length that 
permits the head and distal porrions to extend beyond the 
cannula. The distal portion of the trocar comprises a sharp 
ened end having multiple cutting edges that match the 
number of bone anchors of the central body and having size 
that will create a concavity that complements the external 
shape of the stabilizer when its bone anchors are in the ?rst 
position. 

BRIEF DESCRJPTION OF THE DRAWINGS 

FIG. 1. is a side view of a trocar that matches a joint 
stabilizer having three bone anchors. 

FIG. 2 is side view of the stabilizer made according to this 
invention and a driver. 

FIG. 3 is a view of the distal end of the stabilizer. 

FIG. 4A is a side view of the stabilizer of FIG. 2 with the 
bone anchors in the ?rst position. FIG. 4B is a side view of 
the stabilizer of FIG. 2 with the bone anchors in the second 
position. 

FIG. 5 is a cross-sectional view of the central body along 
line 5—5 of FIG. 4A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A soft tissue stabilizer 1 in accordance with this invention 
is described in FIGS. 2-5. The stabilizer is preferably made 
of biocompatible or physiologically inert materials. Such 
materials include titanium and its alloys. stainless steel. and 
cobalt based alloys. Bioabsorbable materials can also be 
used and include aliphatic polyesters of alpha-hydroxy acid 
derivatives as described in Rokkanen. P. V. (1991) “Absorb 
able Materials in Orthopedic Surgery." Annals of Med. 
23 : 109-1 15. 

The precise dimensions of the stabilizer can vary with its 
intended use and the patient size. The following overall 
dimensions are suited for the shoulder and knee joints of an 
adult human of average size. and can be modi?ed for 
speci?c patients or uses. Along the axis de?ned by the core 
15 of the cenn'al body 3. reaching from the proximal face of 
the body 3 to the distal ends of the bone anchors 6. the 
device is from 2 to 20 mm. The width of the stabilizer is 
from 2 to 15 mm. The thickness of the central body 3 
between the distal and proximal faces is preferably from 0.8 
to 4.0 mm. 

The central body 3 can be circular. or a polygon of three 
or more sides. The central core 15 can be circular or a 
polygon. Circular forms are preferred. The proximal surface 
of body 3 is preferably ?at or concave to any 
surface extending above the cortex of the bone in situations 
where such surface might interfere with function. as in 
joints. 
The distal surface of the body 3 in FIG. 2 has three bone 

anchors 6 as shown in side view in FIG. 4A. It is preferred 
that the body 3 have from 2-4 anchors. The bone anchors 6 
are attached to the central body 3 by a variety of conven 
tional means. including welding. casting from a single mold. 
screwing. riveting. or pressure-?tted together by means of a 
tapered insert into a hole. The anchors are tapered to a sharp 
point and have at least one bone engaging tooth 5. and 
preferably several teeth 5. The teeth are attached to the outer 
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4 
surface of the anchors to be directed into bone when the 
anchors are expanded. The teeth 5 act as barbs to increase 
the pull-out strength of the stabilizer. Where multiple teeth 
5 are present. they may increase in size as they are posi 
tioned more distal from the central body 3. The teeth 5 are 
preferably tapered to sharpened points that are able to 
penetrate the interior matrix (cancellous portion) of the 
bone. specially prepared with the matching lcit drill. 
The anchors 6 are preferably symmetrically positioned 

about the central body 3. When the distal ends 22 of anchors 
6 are in the ?rst internal lateral position. see FIG. 4A. they 
are parallel to or angled internal to the longitudinal axis. the 
preferred internal angle being 8 to 15 degrees. When in the 
internal lateral position. the teeth 5 are at or within the 
cylindrical. axially extending region de?ned by the body 3. 
As the distal ends 22 of the anchors 6 are moved to their 
second or external. more lateral position. the distance 
between the ends 22 and the long axis of the stabilizer 1 will 
increase to place the teeth 5 at or just beyond the cylindrical 
axially extending region de?ned by the body 3. see FIG. 4B. 

In addition to having bone anchors 6. the body 3 may 
optionally bear ligament combs 8. which are elongate pins 
that are positioned between the anchors 6. preferably sym 
metrically about the anchors 6. As shown in FIG. 4A. the 
combs 8 are approximately the same length as the anchors 
6. The combs are rigid and tapered to a sharp end for 
gathering ligament and other soft tissue. and for penetrating 
the bone. 
The central body 3 may optionally comprise suture fas 

teners 9 which are depicted in FIGS. 4 and 5 as internal. 
laterally directed passages cut or drilled out of the central 
body 3. Alternatively. the fasteners could be holes drilled 
along the longitudinal axis through the distal and proximal 
faces of the central body 3. or loop-like means or hook-like 
means which could be cut into or mounted to the central 
body 3. Prior to implantation of the stabilizer 1. the suture 
threads can be attached or threaded through the central body 
3. Alternatively. the suture fasteners might be located on the 
central plug 2 or bone anchors 6. 

Positioned within the central core 15 is a central plug 2. 
The central plug 2 is an elongate structure comprising a head 
7 that is designed to receive a driver device—termed a 
central plug driver 10. If the plug 2 is pressure ?tted into the 
hollow core 15. the head7 has a generally symmetric surface 
for receiving impact force and transmitting the force equally 
down the length of the plug 2. The head 7 can be ?at or 
slightly concave to prevent slippage of the driver 10 during 
use. When the cenn‘al plug 2 is threaded. as in FIG. 4A. and 
positioned by torque force. the head 7 can be single or 
multiply slotted. or cut out to form a socket such as a 
hexagonal socket for receiving a complementary central 
plug connector 13. 
The shank 21 of the central plug 2 is either smooth or 

threaded The nature of the thread is not critical and 8-36 
inch thread is useful and provides suitable control. As the 
central plug 2 is moved from a ?rst upper position to a 
second lower position. the distal end of the central plug 16 
is designed to spread or force the bone anchors 6 from a ?rst 
internal lateral position. as depicted in FIG. 4A. to a second 
external lateral position. as depicted in FIG. 4B. 
The diameter of the head 7 is not critical. The diameter 

can be larger or smaller or equal to the diameter of the shank 
21. To facilitate assembly. the head 7 may preferably be of 
su?icient size to pass through the opening 15 or the central 
body 3. In a similar vein. and although the diameter of the 
distal end 16 of the central plug 2 of FIG. 4A is larger than 
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the central opening 15. it would be apparent to those of skill 
that the diameter of end 16 is not critical and could be equal 
or slightly smaller than the opening 15 to accommodate 
assembly. 
The bone surface is optionally prepared with a trocar 17 

that has a cutting surface that matches the stabilizer 1 (see 
FIG. 1). More particularly. the trochar 17 is comprised of a 
head 20 connected to an elongate shank 23 which is con 
nected to distal end 19 having cutting edges 18. This distal 
end 19 has an external size and con?guration to create a 
concavity in bone that complements the external con?gu 
ration of the central body 3 when its bone anchors 6 are in 
the ?rst position. The concavity created by the trochar 17 
should be the same size or just slightly smaller than the 
external size of the stabilizer 1 when in the position of FIG. 
4A. The trochar 17 can be made of any material that can be 
sterilized. be formed into a cutting edge 18. and withstand 
the impact force needed to penetrate bone. Metal alloys such 
as stainless steel are preferred The overall diameters of the 
trochar are not critical and need only be long enough to 
reach into the joint and extend outside a suitable distance for 
receiving the impact force. or for drill attachment to a chuck. 
An overall length of eight to twelve inches with an outside 
diameter of 0.5 to 1.5 cm is suitable for the anticipated uses. 

Alternatively. the bone surface may be prepared with a 
drill bit that creates a hole in the bone large enough to 
receive the tissue stabilizer. The cut hole can be either 
straight or angled to walls to form a Morse taper. 
The central plug driver 10 is illustrated in FIG. 2 and is 

designed to transfer either axillary impact force or torque 
force to the central plug head 7 to move the central plug 2 
from its ?rst to its second position. If impact force is used 
to move the central plug 2. the central plug connector 13 is 
a blunt tapered end or a ?at end. If torque force is used to 
move the central plug 2. the central plug connector 13 can 
be ?at or be formed into a socket or a hex shape or a cut to 
shape that will fit into a slot or Phillip’s type of head. The 
handle 11 comprises an elongate shank and a head that is 
shaped to either receive impact force and transfer that force 
equally down the shank to the connector 13 such as a ?at 
surface. or shaped to facilitate frictional grasping for appli 
cation of torque force such as a ?attened surface for twisting 
between the thumb and fore?nger or a spherical ball. The 
overall dimensions of the driver are the same as those 
provided above for the trochar 17. 
The central plug driver 10 may be used to position the 

stabilizer 1 into the concavity created by the trochar 17. To 
facilitate the positioning of the stabilizer through tissue to 
bone. the driver and device can be held together by the 
sutures or the driver 10 can be snap ?tted to the stabilizer 1. 
The means for snap ?tting is not critical. Typical examples 
include tension wire and groove ?ttings or dimple. detent 
?ttings. The strength of the ?tting should be such that 
accidental separations are minimized while deliberate sepa 
rations are possible after insertion into bone without inad 
vertent pull-outs. Pull-out strengths can be measured accord 
ing to Shall. et al.. “Soft Tissue Reconstruction in the 
Shoulder: Comparison of Suture Anchors. Absorbable 
Staples and Absorbable Tacks. Amer. J. Sports Med., 
22:715-718 (1994) or Hecker. et al.. “Pull-Out Strength of 
Suture Anchors for Rotator Cuff and Bankart Lesion 
Repairs.” Amen J. of Sports Med, 21:874-879 (1993). The 
FDA has also issued recent guidelines. 

It should be noted that the claimed stabilizer expands at its 
distal end. This is in contrast to other expanding anchors that 
expand equally along their longimdinal axis or at their 
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6 
proximal end as an arrowhead shape. Distal expansion 
provides improved pullout strength by maximizing overly 
ing bone contact 

Multicomponent lcits are also a part of this invention. The 
kits will include at a minimum the tissue stabilizing device 
as described herein as a ?rst component. Other components 
include the drill. sutures and the inserter/suture organizer. 
The surgical procedures for which the device is particu 

larly suited are repairs to the shoulder and knee joints such 
as reconstructing anterior cruciate ligament (ACL) de?cien 
cies and for repairing dislocating shoulders and torn rotator 
cu?‘s. However. the stabilizer is universally applicable to 
most efforts which warrant reattachment of soft tissue to 
bone. The following. brief description of surgical procedures 
are not intended to be the only way the inventions described 
herein could be used and are presented for illustration 
purposes and not by way of limitation. 

For repairing shoulder injuries. the patient is prepared for 
surgery and within a sterile ?eld two or three incisions are 
made. The ?rst incision is anterior superior on the shoulder 
1 cm lateral to the anterior glenohumeral joint line. and 1 cm 
beneath the inferior acromion‘s palpable cortex. This inci 
sion is 1.0 cm in length and vertically positioned. The next 
two incisions are 0.5 cm in length and horizontal to the body 
axis. The second incision is posterior superior. 1 cm lateral 
to the posterior glenohumeral joint line. 1 cm beneath the 
acromion palpable cortex. The third incision is lateral to the 
acromion just posterior to the greater tuberosity of the 
humerus and supraspinatus attachment. 1 cm beneath the 
inferior acromion palpable cortex. All incisions are made 
just to the depth of super?cial subcutaneous tissue. The 
newer arthroscopic devices allow the posterior incision to be 
omitted. 
The arthroscopic camera equipment is positioned by 

driving a sharp trocar inside a cannula to the synovium. and 
then a blunt trocar through the synovium. A scope cannula 
is positioned through either the lateral or posterior incision. 
A pressure pump cannula is then posteriorly or laterally 
positioned and the stabilizer cannula containing a smooth 
trocar is placed into the anterior glenohumeral joint. The 
joint is examined to study the elfusion and synoviurn before 
arthroscopic ?uid enters (unless pre-infusion is needed for 
instrument insertion). One next Washes out the joint with 
Ringer’s lactate and checks the labrum for tears and/or 
detachment Good practice includes looking at the biceps 
tendon and inferior cu?’ from the posterior or lateral posi 
tion. This process allows one to identify any Bankatt lesion 
or other antm'ior inferior glenohumeral ligament maladies. 
or any capsular laxity. 
The joint repair is conceptualized to locate the point of 

stabilizer placement that will maximize joint stability. 
Selecting a stabilizer with a threaded or smooth cylindrical 
central plug. one assembles. if not already assembled. the 
two parts of the stabilizer so that the central plug is approxi 
mately 50% of the way into the central body and just 
contacting the bone anchors. The stabilizer is then snap ?tted 
on the central plug driver. or ?xed by the inserterlsuture 
organizer. The tissue to be captured and re-attached is 
revisualized with usual attention paid to the anterior inferior 
shoulder and inside the joint. The surgeon then probes the 
pathology with a smooth trocar through the cannula. 

The glenoid rim is prepared either by using a sharp. 
pointed trocar. by pre-drilling to expose bone. by burring. or 
by use of the star-tipped trocar as in FIG. 1. The stabilizer 
is placed into the anterior shoulder through an accommo 
dating cannula. The stabilizer is then used to pierce the tissue 
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inside the joint. “teasing it” onto the anchors and optimal 
combs. and the stabilizer is then driven into bone While the 
assistant surgeon holds the arm up against the glenoid. Next. 
the central plug is tightened clown to expand the bone 
anchors into their second position for extra ?xation security. 

In cases where sutures are required. the sutures are 
attached to the suture fasteners prior to insertion and used in 
conventional ways to tie additional soft tissue to the bone. A 
suture-passing device can be used here. 

In the ?nal step. the surgeon checks the joint motion. 
implant and joint stability. and rules out any impingement of 
the implant against mobile surfaces. 

For repairs to the knee. one follows an analogous proto 
col. Two or three incisions are made to a patient’s knee after 
appropriate external site preparation steps are completed 
The ?rst incision is at the femorotibial joint line 1 cm above 
the tibial plateau palpable surface just medial to the patella 
tendon. 1 cm in length. and horizontal. The second incision 
is horizontal. 0.5 cm in length. and along the joint line just 
lateral to the patella tendon. The third incision is about 3 cm 
above the top of the patella superolaterally. The incision 
depths are to subcutaneous tissue. The third incision can 
usually now be omitted with newer arthroscopic equipment. 
The arthroscopic equipment is positioned inferolaterally 

using the sharp trocar to the synovium and blunt trocar 
through the synovium. The surgeon then places a stabilizer 
cannula along the inferior medial 1 cm incision through the 
skin. and then vertically into the intercondylar notch along 
the medial parapatellar tendon with a smooth tipped trocar 
inside a cannula. A pressure pump cannula is then placed 
above and lateral to the patella. about 3 cm superior to the 
upper patella border. or attached to new scope equipment. 
Good practice mandates that all. four compartments of the 
knee joint are then examined to study the effusion and 
synovium before arthroscopic ?uids enter. Care is taken to 
avoid iatrogenic cartilage injury. 
The joint is then washed out with Ringer’s lactate. check 

ing the anterior cruciate ligament for location of tear. degree 
of strand compromise. concomitant ligament conduit 
attenuation. and remnant attachment tissue qualities. 
To place the stabilizer in its optimal position. one must 

?rst conceptualize the goals of repair to identify the location 
on the condyle where the stabilizer will provide maximum 
security and adequate (isometric) function. The stabilizer is 
then prepared as above for the shoulder. The pathology is 
then reprobed to locate tissue to be captured Most common 
is damage to the femoral ACL remnant. in repair cases. The 
stabilizer also provides for secure ?xation in reconstruction 
cases. wherein autografts or allografts are used 
The surgeon then prepares the concavity for implanting 

the stabilizer by a limited synovectomy. burr notchplasty. 
and then by exposing bone inside the notch at the inner 
lateral femoral condyle. A pointed tipped trocar may be used 
if the upper ligamentous remnant is sui?cient. or otherwise 
the bone can be prepared with the trocar of FIG. 1 used by 
impact or by drill. 
The surgeon then places the joint stabilizer into the 

anteromedial knee wound through an accommodating can 
nula. One pierces the anterior cruciate ligament ?bers 
toward the mid and upper section of the remaining attenu 
ated or torn conduit for distal to proximal ACL ?xation. 
teasing as many strands and ?bers onto the implant device 
as can be gathered. The ligament combs are designed to help 
organize the strands. and the combination of toothed bone 
anchors and ligament combs or pins will comb. or align. the 
remaining anterior cruciate ?bers before bringing them up to 
and into bone. 
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The stabilizer is then driven into the prepared concavity. 

while the knee is ?exed at about 30 degrees. and the assistant 
surgeon holds the tibia up towards the femur. The cenn'al 
plug is then impacted down. thus expanding the prongs 
inside the bone. locking the stabilizer into place. The 
optional use of sutures completes the repair. The surgeon ties 
the knots if pre-secured using bioabsorbable (#1) PDS 
suture. or with the suture of choice. and checks the joint 
clinically for stability and impingement. 

All publications and patent applications cited in this 
speci?cation are herein incorporated by reference as if each 
individual publication or patent application were speci?cally 
and individually indicated to be incorporated by reference. 

Although the foregoing invention has been described in 
some detail by way of illustration and example for purposes 
of clarity of understanding. it will be readily apparent to 
those of ordinary skill in the art in light of the teachings of 
this invention that certain changes and modi?cations may be 
made thereto without departing from the spirit or scope of 
the appended claims. 
What is claimed is: 
1. A soft tissue stabilizing device for securing soft tissue 

to bone which comprises ?rst and second parts: 
(i) wherein the ?rst part comprises a central body de?ning 

an opening. the opening de?ning an axis. said body 
having proximal and distal faces that extend in a lateral 
direction with the distal face having bone anchors 
having distal ends. said ends being movable between a 
?rst internal and a second external lateral position. each 
anchor having a plurality of bone engaging teeth. the 
teeth increasing in size as they are positioned more 
distally from the distal face of the central body; and. 

(ii) wherein the second part of said device comprises a 
central plug positioned within the opening of the cen 
tral body and said plug has a generally elongate shape 
forming a head. a shank and a distal portion. wherein 
the shank is movable through the opening of the cenn'al 
body so that the distal portion of the plug is position 
able between a ?rst upper and second lower axial 
position. and wherein the distal portion of the plug is 
sized to contact the bone anchors so that when the distal 
portion of the plug is moved into the second axial 
position. the distal ends of the bone anchors are moved 
towards the second lateral position. 

2. The device of claim 1 wherein the distal face of the 
central body further comprises ligament combs that are rigid 
pins that extend axially from the distal face. 

3. The device of claim 1 wherein the bone anchors have 
sharp distal ends. 

4. The device of claim 1 wherein the central body is 
circular. 

5. The device of claim 1 wherein said body de?nes a 
cylindrical axially extending region. said bone anchors lying 
substantially completely within the region when the distal 
ends of the anchors are in the ?rst lateral position with 
substantial portions of the teeth lying outside the cylindrical 
region when said distal ends of the anchors are in the second 
lateral position. 

6. The device of claim 1 wherein the central body 
comprises at least one suture fastener. 

7. The device of claim 1 wherein the suture fasteners are 
more than one and include hollow passages formed in the 
central body. 

8. The device of claim 1 having more than one suture 
anchor. 

9. ‘The device of claim 1 wherein the number of bone 
anchors is three. 
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10. The device of claim 1 wherein the opening of the 
central body and the shank of the central peg are frictionally 
mated without threads using smooth surfaces to position the 
central peg along the axis defined by the opening. 

11. The device of claim 1 wherein the head of the central 
plug sits ?ush with or is internal to the proximal face of the 
central core when in the second position. 

12. The device of claim 10 wherein the head forms a 
receptor for receiving a driving tool. 

13. The device of claim 1 wherein the device is made of 
a bioabsorbable material. 

14. The device of claim 1 wherein the device is made of 
a stainless steel. 

15. The device of claim 1 wherein the device is made of 
an alloy of titanium. 

16. A system for stabilizing soft tissue to bone compris 
ing: (a) a soft tissue stabilizing device for securing soft tissue 
to bone which comprises a ?rst and second part: 

(i) wherein the ?rst part is a circular central body forming 
a ring with an opening de?ning along axis and further 
forming three hollow passages that symmetrically 
traverse the lateral or vertical plane of the central body 
to serve as suture securing anchors. said body having 
lateral proximal and distal planar faces with the distal 
face comprising three bone anchors extending axially 
from the face said bone anchors symmetrically posi 
tioned about the face and having distal ends that are 
movable from a ?rst internal. lateral position to a 
second external lateral position. each bone anchor 
having at least one bone engaging tooth and where said 
distal face further comprises ligament combs. 

(ii) wherein the second part of said system comprises a 
generally elongate central plug positioned within the 
opening so that it is movable from a ?rst upper axial 
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position to a lower axial position and said plug having 
a head. a shank and a distal portion. the shank connects 
the head and the distal portion. and the distal portion of 
the plug is sized to contact the bone anchors when the 
anchors are moved from the ?rst to second lateral 
positions and move the bone anchors into a second 
position in which the teeth penetrate into bone; and. 
(b) a driver that is generally elongate having a head. 

shank and distal portion wherein the head is formed 
into a handle for applying torque force. the shank is 
of a diameter that ?ts within a arthroscopic cannula 
and of a length that permits the head and proximal 
portion to extend outside the cannula wherein the 
distal portion contacts the head of the central plug. 

17. A system of claim 16 wherein the distal portion of the 
driver and the head of the central plug are held in contact by 
the sutures to prevent separation. 

18. A system of claim 17 wherein the distal portion of the 
driver bears a detent. 

19. A system of claim 16 wherein the bone anchors have 
sharp distal ends. 

20. A system of claim 16 which further comprises a 
trochar for penetrating bone said trochar having a generally 
elongate shape having a head. shank and distal portion 
wherein the head is generally planar or concave to accept an 
axial force and transfer said force evenly along the length of 
the shank to the distal portion. the distal portion comprising 
a sharpened end having multiple cutting edges that have an 
external size and con?guration to create a concavity in bone 
that complements the external con?guration of the central 
body when its bone anchors are in the ?rst position. 

* * * * * 
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STABILIZER FOR HUMAN JOINTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of Us. patent applica 
tion Ser. No. 08/712,635, ?led Aug. 21, 1996, noW U.S. Pat. 
No. 5,782,865, Which is a continuation-in-part of US. 
provisional application No. 60/002,794, ?led Aug. 25, 1995. 

FIELD OF THE INVENTION 

This invention pertains to an improved medical device for 
securing soft body tissues to bone, and more particularly to 
a joint stabilizer comprising toothed bone anchors that are 
forcibly spread into the bone by a central plug. The speci?c 
improvements include the ability of the invention to gather 
soft tissue, to retain the tissue by multiple sutures, and to 
secure itself to bone by distal penetration of its moveable 
legs. 

BACKGROUND 

Currently there are various staples and anchor devices for 
attaching soft tissue to bone. None of the tissue stabilizing 
devices knoWn to the inventor provide multiple sutures to be 
anchored, distally expand in contrast to proximal expansion 
or an equal expansion along their long axis, and collect soft 
tissue into the receiving hole of the bone. Alternative devices 
also suffer from loW pull-out strength, a lack of adequate 
suture attachment sites, a failure to assist the surgeon in 
positioning soft tissue into contact With bone prior to sutur 
ing to maximize bonding of the soft tissue to bone (tissue 
gathering capabilities), and an overall dif?culty in physically 
handling the devices during surgery. 

Generally, injury to joints such as the shoulder and knee 
involve the tearing or separation of ligaments from their 
natural position on the bone. The injury leads to a chronic 
instability in the joint Which requires surgical intervention. 
Modernly, the surgery involves use of one or more arthro 
scopic devices. These devices include surgical cannulas 
through Which a camera or surgical device are passed. The 
arthroscopic methods involve less iatrogenic trauma to the 
patient than previous methods and predict a faster recovery. 

In brief, the surgical procedures involve visualization and 
localization of the damage, preparation of the bone surface, 
implantation of a soft tissue anchor, and suturing of the 
tissue to the bone to tighten up the joint and restabilize it. By 
tightly contacting the ligament or other soft tissue to a 
properly prepared bone surface, the tWo materials bond 
during the healing process. 

SUMMARY OF THE INVENTION 

It is an objective of this invention to provide a device With 
an increased pull-out strength relative to currently available 
joint stabilizers, and to provide a device Which affords the 
capacity to use multiple sutures for gathering up a maximum 
amount of soft tissue for rejoining With bone. This invention 
further provides for sharp bone anchors and ligament combs 
that direct and draW ligaments, tendons, or other soft tissues 
to the bone to better facilitate and maximize the amount of 
soft tissue that is placed in contact With the bone during the 
reparative steps. 

The present invention is generally characterized by ?rst 
and second parts Wherein the ?rst part is a central body 
forming a holloW core or opening Which de?nes a longitu 
dinal axis, said body having laterally positioned (horizontal) 
proximal and distal faces, With bone anchors extending 
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2 
along the long axis from the distal face, said anchors 
symmetrically positioned about the face and in a ?rst 
position that is internally angled from the vertical to form a 
triangular shape (toWard the center of the horizontal), each 
anchor having at least one bone engaging tooth and sharp 
ends to penetrate or gather soft tissue; and, Wherein the 
second part of said system comprises a central plug posi 
tioned Within the holloW core of the central body, and said 
plug having a generally elongate shape forming a head, a 
shank and a distal portion Where the head forms a receptor 
for receiving a complementary driver device, the shank 
connects the head to the distal portion of the peg, and Where 
the core is threaded, the central peg has an optionally 
threaded shank Wherein the shank diameter and thread 
complement and engage threads of the central core, and the 
distal portion of the plug has a diameter that permits it to 
contact the bone anchors When the anchors are in the ?rst 
internal lateral (unexpanded) position, said distal portion 
placing an increasing lateral force on the anchors as the 
central peg is driven by impact force along its elongate axis 
or is threaded by torque force through the threaded holloW 
core Whereby the lateral force moves the bone anchors into 
a second external lateral (expanded) position in Which the 
teeth penetrate into bone that is about equal to or outside of 
the diameter of the central body. 

Preferred embodiments of the central body include 
devices as described above Where the distal face of the 
central body further comprises ligament combs that are rigid 
projections that extend laterally (distally) from the face and 
Where the combs are symmetrically positioned about the 
face. The central body is preferably circular as in the form 
of a Washer, and preferably includes suture fasteners that are 
optionally holloW passages cut through the central body. 

Preferred embodiments of the central plug include 
embodiments Where the head of the central plug sits nearly 
?ush With or is internal to the proximal face of the central 
body. A preferred head shape includes a receptacle for 
receiving a driver that is capable of transmitting impact 
along the elongate (vertical) axis or torque force in instances 
When the shank and core are complementarily threaded. 

The invention further includes a system having as one of 
its components the above-described stabilizer and further 
includes a driver that is generally an elongate rod having a 
head, a shank and a distal portion. The head is formed to 
receive impact force. The shank is of a diameter that ?ts 
Within an arthroscopic cannula and is of a length that permits 
the head and distal portion to be delivered through the 
cannula. The distal portion can be designed to mate With the 
receptor formed by the head of the central plug. The driver 
is optionally modi?ed to include a snap ?tting that comple 
ments the head of the peg to prevent accidental separation 
during surgery. The snap ?tting may be based on a detent 
and dimple connection or Wire and groove connection. 

Alternatively, the driver can be contained Within a holder 
that is designed to prevent slippage of the driver from the 
central plug. By controlling the distance the driver is per 
mitted to travel, one can prevent over-striking or impacting 
of the central peg. The driver/holder assembly Would 
resemble a holloW cylinder Which Would function as the 
holder Where the driver is internal to the cylinder and has a 
safety stop or projection to control its extension upon 
impact. This assembly can also be used as an inserter/suture 
organizer Which can be used to direct the stabilizer to its 
target site. 
The invention further includes a system having as one of 

its components the above-described stabilizer and further 
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including a trocar or drill bit for penetrating bone. The trocar 
or drill bit having a generally elongate or rod shape com 
prising a head, a shank and a distal portion. The head of the 
trocar is shaped to receive an axial impact force and transfer 
said force evenly along the length of the trochar device to the 
distal portion. In the case of a drill bit, the head is formed to 
be connected to a drill chuck. The shank is of a diameter that 
?ts Within an arthroscopic cannula and has a length that 
permits the head and distal portions to extend beyond the 
cannula. The distal portion of the trocar comprises a sharp 
ened end having multiple cutting edges that match the 
number of bone anchors of the central body and having siZe 
that Will create a concavity that complements the external 
shape of the stabiliZer When its bone anchors are in the ?rst 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1. is a side vieW of a trocar that matches a joint 
stabiliZer having three bone anchors. 

FIG. 2 is side vieW of the stabiliZer made according to this 
invention and a driver. 

FIG. 3 is a vieW of the distal end of the stabiliZer. 

FIG. 4A is a side vieW of the stabiliZer of FIG. 2 With the 
bone anchors in the ?rst position. FIG. 4B is a side vieW of 
the stabiliZer of FIG. 2 With the bone anchors in the second 
position. 

FIG. 5 is a cross-sectional vieW of the central body along 
line 5—5 of FIG. 4A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Asoft tissue stabiliZer 1 in accordance With this invention 
is described in FIGS. 2—5. The stabiliZer is preferably made 
of biocompatible or physiologically inert materials. Such 
materials include titanium and its alloys, stainless steel, and 
cobalt based alloys. Bioabsorbable materials can also be 
used and include aliphatic polyesters of alpha-hydroxy acid 
derivatives as described in Rokkanen, P.V. (1991) “Absorb 
able Materials in Orthopedic Surgery,” Annals of Med. 
23:109—115. 

The precise dimensions of the stabiliZer can vary With its 
intended use and the patient siZe. The folloWing overall 
dimensions are suited for the shoulder and knee joints of an 
adult human of average siZe, and can be modi?ed for 
speci?c patients or uses. Along the axis de?ned by the core 
15 of the central body 3, reaching from the proximal face of 
the body 3 to the distal ends of the bone anchors 6, the 
device is from 2 to 20 mm. The Width of the stabiliZer is 
from 2 to 15 mm. The thickness of the central body 3 
betWeen the distal and proximal faces is preferably from 0.8 
to 4.0 mm. 

The central body 3 can be circular, or a polygon of three 
or more sides. The central core 15 can be circular or a 

polygon. Circular forms are preferred. The proximal surface 
of body 3 is preferably ?at or concave to minimiZe any 
surface extending above the cortex of the bone in situations 
Where such surface might interfere With function, as in 
joints. 

The distal surface of the body 3 in FIG. 2 has three bone 
anchors 6 as shoWn in side vieW in FIG. 4A. It is preferred 
that the body 3 have from 2—4 anchors. The bone anchors 6 
are attached to the central body 3 by a variety of conven 
tional means, including Welding, casting from a single mold, 
screWing, riveting, or pressure-?tted together by means of a 
tapered insert into a hole. The anchors are tapered to a sharp 
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point and have at least one bone engaging tooth 5, and 
preferably several teeth 5. The teeth are attached to the outer 
surface of the anchors to be directed into bone When the 
anchors are expanded. The teeth 5 act as barbs to increase 
the pull-out strength of the stabiliZer. Where multiple teeth 
5 are present, they may increase in siZe as they are posi 
tioned more distal from the central body 3. The teeth 5 are 
preferably tapered to sharpened points that are able to 
penetrate the interior matrix (cancellous portion) of the 
bone, specially prepared With the matching kit drill. 

The anchors 6 are preferably symmetrically positioned 
about the central body 3. When the distal ends 22 of anchors 
6 are in the ?rst internal lateral position, see FIG. 4A, they 
are parallel to or angled internal to the longitudinal axis, the 
preferred internal angle being 8 to 15 degrees. When in the 
internal lateral position, the teeth 5 are at or Within the 
cylindrical, axially extending region de?ned by the body 3. 
As the distal ends 22 of the anchors 6 are moved to their 
second or external, more lateral position, the distance 
betWeen the ends 22 and the long axis of the stabiliZer 1 Will 
increase to place the teeth 5 at or just beyond the cylindrical 
axially extending region de?ned by the body 3, see FIG. 4B. 

In addition to having bone anchors 6, the body 3 may 
optionally bear ligament combs 8, Which are elongate pins 
that are positioned betWeen the anchors 6, preferably sym 
metrically about the anchors 6. As shoWn in FIG. 4A, the 
combs 8 are approximately the same length as the anchors 
6. The combs are rigid and tapered to a sharp end for 
gathering ligament and other soft tissue, and for penetrating 
the bone. 
The central body 3 may optionally comprise suture fas 

teners 9 Which are depicted in FIGS. 4 and 5 as internal, 
laterally directed passages cut or drilled out of the central 
body 3. Alternatively, the fasteners could be holes drilled 
along the longitudinal axis through the distal and proximal 
faces of the central body 3, or loop-like means or hook-like 
means Which could be cut into or mounted to the central 
body 3. Prior to implantation of the stabiliZer 1, the suture 
threads can be attached or threaded through the central body 
3. Alternatively, the suture fasteners might be located on the 
central plug 2 or bone anchors 6. 

Positioned Within the central core 15 is a central plug 2. 
The central plug 2 is an elongate structure comprising a head 
7 that is designed to receive a driver device—termed a 
central plug driver 10. If the plug 2 is pressure ?tted into the 
holloW core 15, the head 7 has a generally symmetric surface 
for receiving impact force and transmitting the force equally 
doWn the length of the plug 2. The head 7 can be ?at or 
slightly concave to prevent slippage of the driver 10 during 
use. When the central plug 2 is threaded, as in FIG. 4A, and 
positioned by torque force, the head 7 can be single or 
multiply slotted, or cut out to form a socket such as a 
hexagonal socket for receiving a complementary central 
plug connector 13. 

The shank 21 of the central plug 2 is either smooth or 
threaded. The nature of the thread is not critical and 8-36 
inch thread is useful and provides suitable control. As the 
central plug 2 is moved from a ?rst upper position to a 
second loWer position, the distal end of the central plug 16 
is designed to spread or force the bone anchors 6 from a ?rst 
internal lateral position, as depicted in FIG. 4A, to a second 
external lateral position, as depicted in FIG. 4B. 
The diameter of the head 7 is not critical. The diameter 

can be larger or smaller or equal to the diameter of the shank 
21. To facilitate assembly, the head 7 may preferably be of 
suf?cient siZe to pass through the opening 15 or the central 
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body 3. In a similar vein, and although the diameter of the 
distal end 16 of the central plug 2 of FIG. 4A is larger than 
the central opening 15, it Would be apparent to those of skill 
that the diameter of end 16 is not critical and could be equal 
or slightly smaller than the opening 15 to accommodate 
assembly. 

The bone surface is optionally prepared With a trocar 17 
that has a cutting surface that matches the stabiliZer 1 (see 
FIG. 1). More particularly, the trochar 17 is comprised of a 
head 20 connected to an elongate shank 23 Which is con 
nected to distal end 19 having cutting edges 18. This distal 
end 19 has an external siZe and con?guration to create a 
concavity in bone that complements the external con?gu 
ration of the central body 3 When its bone anchors 6 are in 
the ?rst position. The concavity created by the trochar 17 
should be the same siZe or just slightly smaller than the 
external siZe of the stabiliZer 1 When in the position of FIG. 
4A. The trochar 17 can be made of any material that can be 
steriliZed, be formed into a cutting edge 18, and Withstand 
the impact force needed to penetrate bone. Metal alloys such 
as stainless steel are preferred. The overall diameters of the 
trochar are not critical and need only be long enough to 
reach into the joint and extend outside a suitable distance for 
receiving the impact force, or for drill attachment to a chuck. 
An overall length of eight to tWelve inches With an outside 
diameter of 0.5 to 1.5 cm is suitable for the anticipated uses. 

Alternatively, the bone surface may be prepared With a 
drill bit that creates a hole in the bone large enough to 
receive the tissue stabiliZer. The cut hole can be either 
straight or angled to Walls to form a Morse taper. 

The central plug driver 10 is illustrated in FIG. 2 and is 
designed to transfer either axillary impact force or torque 
force to the central plug head 7 to move the central plug 2 
from its ?rst to its second position. If impact force is used 
to move the central plug 2, the central plug connector 13 is 
a blunt tapered end or a ?at end. If torque force is used to 
move the central plug 2, the central plug connector 13 can 
be ?at or be formed into a socket or a hex shape or a cut to 
shape that Will ?t into a slot or Phillip’s type of head. The 
handle 11 comprises an elongate shank and a head that is 
shaped to either receive impact force and transfer that force 
equally doWn the shank to the connector 13 such as a ?at 
surface, or shaped to facilitate frictional grasping for appli 
cation of torque force such as a ?attened surface for tWisting 
betWeen the thumb and fore?nger or a spherical ball. The 
overall dimensions of the driver are the same as those 
provided above for the trochar 17. 

The central plug driver 10 may be used to position the 
stabiliZer 1 into the concavity created by the trochar 17. To 
facilitate the positioning of the stabiliZer through tissue to 
bone, the driver and device can be held together by the 
sutures or the driver 10 can be snap ?tted to the stabiliZer 1. 
The means for snap ?tting is not critical. Typical examples 
include tension Wire and groove ?ttings or dimple, detent 
?ttings. The strength of the ?tting should be such that 
accidental separations are minimiZed While deliberate sepa 
rations are possible after insertion into bone Without inad 
vertent pull-outs. Pull-out strengths can be measured accord 
ing to Shall, et al., “Soft Tissue Reconstruction in the 
Shoulder: Comparison of Suture Anchors, Absorbable 
Staples and Absorbable Tacks, Amer. J. Sports Med, 
22:715—718 (1994) or Hecker, et al., “Pull-Out Strength of 
Suture Anchors for Rotator Cuff and Bankart Lesion 
Repairs,” Amer. J. ofSports Med, 21:874—879 (1993). The 
FDA has also issued recent guidelines. 

It should be noted that the claimed stabiliZer expands at its 
distal end. This is in contrast to other expanding anchors that 
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6 
expand equally along their longitudinal axis or at their 
proximal end as an arroWhead shape. Distal expansion 
provides improved pullout strength by maximiZing overly 
ing bone contact. 

Multicomponent kits are also a part of this invention. The 
kits Will include at a minimum the tissue stabiliZing device 
as described herein as a ?rst component. Other components 
include the drill, sutures and the inserter/suture organiZer. 
The surgical procedures for Which the device is particu 

larly suited are repairs to the shoulder and knee joints such 
as reconstructing anterior cruciate ligament (ACL) de?cien 
cies and for repairing dislocating shoulders and torn rotator 
cuffs. HoWever, the stabiliZer is universally applicable to 
most efforts Which Warrant reattachment of soft tissue to 
bone. The folloWing, brief description of surgical procedures 
are not intended to be the only Way the inventions described 
herein could be used and are presented for illustration 
purposes and not by Way of limitation. 

For repairing shoulder injuries, the patient is prepared for 
surgery and Within a sterile ?eld tWo or three incisions are 
made. The ?rst incision is anterior superior on the shoulder 
1 cm lateral to the anterior glenohumeral joint line, and 1 cm 
beneath the inferior acromion’s palpable cortex. This inci 
sion is 1.0 cm in length and vertically positioned. The next 
tWo incisions are 0.5 cm in length and horiZontal to the body 
axis. The second incision is posterior superior, 1 cm lateral 
to the posterior glenohumeral joint line, 1 cm beneath the 
acromion palpable cortex. The third incision is lateral to the 
acromion just posterior to the greater tuberosity of the 
humerus and supraspinatus attachment, 1 cm beneath the 
inferior acromion palpable cortex. All incisions are made 
just to the depth of super?cial subcutaneous tissue. The 
neWer arthroscopic devices alloW the posterior incision to be 
omitted. 
The arthroscopic camera equipment is positioned by 

driving a sharp trocar inside a cannula to the synovium, and 
then a blunt trocar through the synovium. A scope cannula 
is positioned through either the lateral or posterior incision. 
A pressure pump cannula is then posteriorly or laterally 
positioned and the stabiliZer cannula containing a smooth 
trocar is placed into the anterior glenohumeral joint. The 
joint is examined to study the effusion and synovium before 
arthroscopic ?uid enters (unless pre-infusion is needed for 
instrument insertion). One next Washes out the joint With 
Ringer’s lactate and checks the labrum for tears and/or 
detachment. Good practice includes looking at the biceps 
tendon and inferior cuff from the posterior or lateral posi 
tion. This process alloWs one to identify any Bankart lesion 
or other anterior inferior glenohumeral ligament maladies, 
or any capsular laxity. 
The joint repair is conceptualiZed to locate the point of 

stabiliZer placement that Will maximiZe joint stability. 
Selecting a stabiliZer With a threaded or smooth cylindrical 
central plug, one assembles, if not already assembled, the 
tWo parts of the stabiliZer so that the central plug is approxi 
mately 50% of the Way into the central body and just 
contacting the bone anchors. The stabiliZer is then snap ?tted 
on the central plug driver, or ?xed by the inserter/suture 
organiZer. The tissue to be captured and re-attached is 
revisualiZed With usual attention paid to the anterior inferior 
shoulder and inside the joint. The surgeon then probes the 
pathology With a smooth trocar through the cannula. 

The glenoid rim is prepared either by using a sharp, 
pointed trocar, by pre-drilling to expose bone, by burring, or 
by use of the star-tipped trocar as in FIG. 1. The stabiliZer 
is placed into the anterior shoulder through an accommo 
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dating cannula. The stabilizer is then used to pierce the tissue 
inside the joint, “teasing it” onto the anchors and optimal 
combs, and the stabiliZer is then driven into bone While the 
assistant surgeon holds the arm up against the glenoid. Next, 
the central plug is tightened doWn to expand the bone 
anchors into their second position for extra ?xation security. 

In cases Where sutures are required, the sutures are 
attached to the suture fasteners prior to insertion and used in 
conventional Ways to tie additional soft tissue to the bone. A 
suture-passing device can be used here. 

In the ?nal step, the surgeon checks the joint motion, 
implant and joint stability, and rules out any impingement of 
the implant against mobile surfaces. 

For repairs to the knee, one folloWs an analogous proto 
col. TWo or three incisions are made to a patient’s knee after 
appropriate external site preparation steps are completed. 
The ?rst incision is at the femorotibial joint line 1 cm above 
the tibial plateau palpable surface just medial to the patella 
tendon, 1 cm in length, and horiZontal. The second incision 
is horiZontal, 0.5 cm in length, and along the joint line just 
lateral to the patella tendon. The third incision is about 3 cm 
above the top of the patella superolaterally. The incision 
depths are to subcutaneous tissue. The third incision can 
usually noW be omitted With neWer arthroscopic equipment. 

The arthroscopic equipment is positioned inferolaterally 
using the sharp trocar to the synovium and blunt trocar 
through the synovium. The surgeon then places a stabiliZer 
cannula along the inferior medial 1 cm incision through the 
skin, and then vertically into the intercondylar notch along 
the medial parapatellar tendon With a smooth tipped trocar 
inside a cannula. A pressure pump cannula is then placed 
above and lateral to the patella, about 3 cm superior to the 
upper patella border, or attached to neW scope equipment. 
Good practice mandates that all four compartments of the 
knee joint are then examined to study the effusion and 
synovium before arthroscopic ?uids enter. Care is taken to 
avoid iatrogenic cartilage injury. 

The joint is then Washed out With Ringer’s lactate, check 
ing the anterior cruciate ligament for location of tear, degree 
of strand compromise, concomitant ligament conduit 
attenuation, and remnant attachment tissue qualities. 

To place the stabiliZer in its optimal position, one must 
?rst conceptualiZe the goals of repair to identify the location 
on the condyle Where the stabiliZer Will provide maximum 
security and adequate (isometric) function. The stabiliZer is 
then prepared as above for the shoulder. The pathology is 
then reprobed to locate tissue to be captured. Most common 
is damage to the femoral ACL remnant, in repair cases. The 
stabiliZer also provides for secure ?xation in reconstruction 
cases, Wherein autografts or allografts are used. 

The surgeon then prepares the concavity for implanting 
the stabiliZer by a limited synovectomy, burr notchplasty, 
and then by exposing bone inside the notch at the inner 
lateral femoral condyle. Apointed tipped trocar may be used 
if the upper ligamentous remnant is suf?cient, or otherWise 
the bone can be prepared With the trocar of FIG. 1 used by 
impact or by drill. 

The surgeon then places the joint stabiliZer into the 
anteromedial knee Wound through an accommodating can 
nula. One pierces the anterior cruciate ligament ?bers 
toWard the mid and upper section of the remaining attenu 
ated or torn conduit for distal to proximal ACL ?xation, 
teasing as many strands and ?bers onto the implant device 
as can be gathered. The ligament combs are designed to help 
organiZe the strands, and the combination of toothed bone 
anchors and ligament combs or pins Will comb, or align, the 
remaining anterior cruciate ?bers before bringing them up to 
and into bone. 
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8 
The stabiliZer is then driven into the prepared concavity, 

While the knee is ?exed at about 30 degrees, and the assistant 
surgeon holds the tibia up toWards the femur. The central 
plug is then impacted doWn, thus expanding the prongs 
inside the bone, locking the stabiliZer into place. The 
optional use of sutures completes the repair. The surgeon ties 
the knots if pre-secured using bioabsorbable (#1) PDS 
suture, or With the suture of choice, and checks the joint 
clinically for stability and impingement. 

All publications and patent applications cited in this 
speci?cation are herein incorporated by reference as if each 
individual publication or patent application Were speci?cally 
and individually indicated to be incorporated by reference. 
Although the foregoing invention has been described in 

some detail by Way of illustration and example for purposes 
of clarity of understanding, it Will be readily apparent to 
those of ordinary skill in the art in light of the teachings of 
this invention that certain changes and modi?cations may be 
made thereto Without departing from the spirit or scope of 
the appended claims. 
What is claimed is: 
1. A soft tissue anchor device for securing soft tissue to 

bone, the device comprising: 
a central body de?ning an opening, the body having 

proximal and distal faces that extend in a lateral direc 
tion; 

at least tWo bone anchors extending from the distal face 
and having distal ends, the distal ends being movable 
betWeen a ?rst internal and a second external lateral 
position, each anchor having at least one bone engaging 
tooth; 

means for engaging and gathering soft tissue; and, 
a central plug positioned Within the opening of the central 
body and including a head, a shank and a distal portion; 
Wherein the shank is movable through the opening of 

the central body so that the distal portion of the plug 
is positionable betWeen a ?rst upper and second 
loWer axial position; and, 

Wherein the distal portion of the plug is siZed to contact 
the bone anchors so that When the distal portion of 
the plug is moved into the second axial position, the 
distal ends of the bone anchors are moved toWards 
the second lateral position. 

2. The device of claim 1 Wherein the means for engaging 
and gathering soft tissue comprises ligament combs that are 
rigid pins that extend axially from the distal face. 

3. The device of claim 1 Wherein the means for engaging 
and gathering soft tissue comprises sharp distal ends on the 
bone anchors and each engaging tooth is con?gured to 
engage and gather soft tissue. 

4. The tissue anchor device of claim 1 Wherein the central 
plug is integral With the tissue anchor device. 

5. The tissue anchor device of claim 4 Wherein the central 
plug is pressure ?tted Within the opening. 

6. The tissue anchor device of claim 4 Wherein the central 
plug is threaded Within the opening. 

7. The device of claim 1 Wherein the central body is 
circular. 

8. The device of claim 1 Wherein said body de?nes a 
cylindrical axially extending region, said bone anchors lying 
substantially completely Within the region When the distal 
ends of the anchors are in the ?rst lateral position With 
substantial portions of the teeth lying outside the cylindrical 
region When said distal ends of the anchors are in the second 
lateral position. 

9. The device of claim 1 Wherein the number of bone 
anchors is three. 
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10. The device of claim 1 wherein the opening of the 
central body and the shank of the central peg are frictionally 
mated Without threads using smooth surfaces to position the 
central peg along the aXis de?ned by the opening. 

11. The device of claim 10 Wherein the head forms a 
receptor for receiving a driving tool. 

12. The device of claim 1 Wherein the head of the central 
plug sits ?ush With or is internal to the proximal face of the 
central core When in the second position. 

5 

13. The device of claim 1 Wherein the device is made of 10 
a bioabsorbable material. 

14. The device of claim 1 Wherein the device is comprised 
of stainless steel alloy, titanium alloy and cobalt alloys. 

15. Arnethod of attaching soft tissue to a bone, the method 
comprising: 

providing a soft tissue anchor device including a bone 
engaging surface; 

providing a bore Within the bone; 
gathering soft tissue upon the bone engaging surface; 
placing the bone engaging surface and gathered tissue 

Within the bore; and 
engaging the bone engaging surface With the bone. 
16. A soft tissue anchor device con?gured to be placed 

Within a bore de?ned Within a bone for securing soft tissue 
to the bone, the device comprising: 

a central body having an opening de?ned therein, the 
central body comprising a distal face; 

at least tWo bone anchors extending from the distal face, 
each anchor including at least one bone engaging tooth, 
each of the at least tWo anchors being con?gured to 
move from an internal position to an eXternal position 
relative to the central body; and 

means for engaging and gathering soft tissue; 
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Wherein When the means for engaging and gathering 

soft tissue engages soft tissue and the device is 
Within the bore, sorne tissue is gathered into the bore; 
and 

Wherein When the at least tWo bone anchors are moved 
from the internal position to the external position 
When the device is Within the bore, the device is 
secured Within the bore. 

17. The tissue anchor device of claim 16 Wherein each 
anchor further comprises a sharp distal end that terrninates 
proXirnally into a bone engaging tooth con?gured to engage 
and gather tissue. 

18. The tissue anchor device of claim 16 further cornpris 
ing means for spreading the anchors outWardly, the means 
for spreading the anchors outWardly comprising a central 
plug positioned Within the opening. 

19. The tissue anchor device of claim 18 Wherein the 
central plug is pressure ?tted Within the opening. 

20. The tissue anchor device of claim 18 Wherein the 
central plug is threaded Within the opening. 

21. A soft tissue anchor device in accordance with claim 
16 Wherein the means for engaging and gathering soft tissue 
comprises a sharp distal tip at a distal end of each of the at 
least tWo bone anchors. 

22. A soft tissue anchor device in accordance with claim 
16 Wherein the means for engaging and gathering soft tissue 
comprises the at least one bone engaging tooth included on 
the at least tWo bone anchors. 

23. A soft tissue anchor device in accordance with claim 
22 Wherein the means for engaging and gathering soft tissue 
further comprises a sharp distal tip at a distal end of each of 
the at least tWo bone anchors. 
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