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(57) ABSTRACT 

A surgical knife for removing meniscus from human 
knee joints or the like and adjacent the concave sur 
faces of the tibia, for example. The knife has a mallea 
ble shank portion which can be shaped by the surgeon 
as surgery progresses so that the blade at the end of 
the shank can be directed accurately in the desired 
path of the incision without damaging the articular 
cartilage, veins, nerves or arteries. The surgical knife 
also includes a hinge in the shank portion which per 
mits the sharp blade to be turned in the desired loca 
tion within the incision, and this actuation is accom 
plished by a mechanism in the handle of the knife and 
under full and accurate control of the surgeon. 

14 Claims, 13 Drawing Figures 
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1. 

SURGICAL KNIFE HAVING MALLEABLE SHANK 
BACKGROUND OF THE INVENTION 

The present invention pertains to surgical knives of 
the type, for example, for the removal of the meniscus 
cartilage, commonly referred to as meniscus in the 
knee joint in case of damage or disease of the structure, 
such as the "torn cartilage” of the athlete. This surgical 
procedure is usually done from the front of the knee 
through a relatively small incision, the size of the inci 
sion being limited in its extent by the adjacent support 
ing ligaments which may not be cut. As a result, it is 
possible for the surgeon to see only the front portion of 
the meniscus cartilage and he must remove the back 
portion as a blind procedure. A surgical knife must be 
passed into the back of the knee beyond the vision of 
the surgeon and the entire meniscus cartilage excised. 
In the event the knife is passed too far forwardly, a por 
tion of the meniscus cartilage remains and that may re 
quire a second operation for its removal. On the other 
hand, if the knife passes too far to the back of the knee, 
the main vessels to the lower leg may be severed and 
if not repaired, the patient may lose his foot and lower 
leg. In addition to the above problems, this surgical 
procedure must be accomplished without in any way 
scratching the articular cartilage which covers the 
femur and the tibia and which is so soft that it may be 
marred by a fingernail, it cannot repair itself, and the 
fissure may initiate an ultimate breakdown of the entire 
surface. This is known as traumatic arthritis. 
The above surgical procedure is further complicated 

by the fact that when the knife is near the termination 
of the excision at the back part of the meniscus, it 
should then be turned towards the front of the knee so 
as to sever that part of the meniscus located and at 
tached at the rear of the knee, but this is not possible 
with any prior art knives of which I am aware. One con 
ventional means for severing this meniscus cartilage at 
the back part of the knee is to make another small inci 
sion through the back of the knee joint, but this is unde 
sirable and increases the amount of permanent damage 
to the ligaments, increases the patient's pain, and 
lengthens the time of recovery. 
Prior art knives of the general type to which the pres 

ent invention relates are shown in the U.S. Pat. No. 
2,029,495 to Lowe, issued Feb. 5, 1936 and the U.S. 
Pat. No. 3,221,744 to Stryker of Dec. 7, 1965. Both of 
these knives utilized a rigid shank which was perma 
nently curved at its outer end in an attempt to have the 
blade follow the desired path of incision around the 
convex portions of the knee joint, Knee joints of vari 
ous people are of different sizes, for example, the joint 
of a man presents an arcuate path of much greaterra 
dius than the joint of a child. As a result these rigid con 
struction prior art knives would either dig into the bone 
and articular cartilage of the joint or in some cases 
would damage the vessels and nerves at the rear region 
of the knee joint. 
Furthermore, these knives must be razor-sharp for 

every operation because the meniscus cartilage, due to 
its micro-structure, cuts with ease with a sharp edge, 
but will not cut at all if the instrument is somewhat dull. 
Consequently, it is desirable in view of the limited use 
and cost considerations of these knives that the knife 
be of the disposable type, at least in part. 
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SUMMARY OF THE INVENTION 

The present invention provides a surgical knive hav 
ing a malleable shank which may be shaped by the sur 
geon as the incision process progresses so that the cut 
ting edge of the blade is properly directed along its in 
tended path of incision without damage to adjacent 
parts. The knife provided by the present invention per 
mits the surgeon to have accurate control of the cutting 
edge of the blade even though it is located at a remote 
location in the knee joint or the like and out of vision 
of the surgeon. Another aspect of the invention relates 
to a surgical knife of the above type which has a hinged 
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or articulated blade and which is under positive and ac 
curate control of the surgeon even though the blade 
may be located remotely within the incision. 
The knife provided by the present invention has a dis 

posable portion including a malleable shank formed of 
low density polyethylene which can be formed into var 
ious shapes without breaking or returning to its original 
shape The blade and the means for actuating the 
hinged blade are imbedded by being molded in the 
polyethylene shank. The assembled shank thereby 
forms a disposable portion of the knife and insures that 
a sharp blade is provided for each operation at an en 
conomical cost. Forwardly extending probes are inte 
grally formed with the shank portion and of polyethyl 
ene so as to shield the knife and aid it in properly fol 
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lowing its intended path of incision. The polyethylene 
portion of the knife is soft and of low density and will 
not scratch or damage the parts of the body adjacent 
the incision. Furthermore, the polyethylene will not 
leave deposits on the surface of the body with which it 
comes in contact. 
The knife provided by the present invention also in 

cludes a handle portion having a shiftable trigger at 
tached to the hinged blade by a flexible tension means 
running through the plastic shank. In this manner, the 
surgeon has extremely good force applying means for 
actuating, i.e., turning, the hinged blade and in a posi 
tive and fool-proof manner, even though the blade may 
be out of his vision. 
These and other objects and advantages of the pres 

ent invention will appear hereinafter as this disclosure 
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progresses, reference being had to the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational view of a knife made in accor 
dance with the present invention, certain parts being 
shown in section, the sectional portion bein taken gen 
erally along the line 1-1 in FIG. 2; 

FIG. 2 is a view of the knife shown in FIG. 1 and 
taken generally along the line 2-2 in FIG. 1; 
FIG. 3 is a view of the core, blade, and tensioning 

means of the knife shown in FIGS. 1 and 2; 
FIG. 4 is a view of the core, blade, and tensioning 

means and taken generally along the line 4-4 in FIG. 
3; 

FIG. 5 is a view similar to a portion shown in FIG. 2, 
but showing the blade when the tensioning means has 
caused it to swing to a position approximately 90 from 
the shank; 
FIG. 6 is a sectional view taken generally along the 

line 6-6 in FIG. 2; . 
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FIG. 7 is an enlarged, fragmentary, perspective view 
of the blade and of the knife shown in FIGS. 1, 2 and 
5; 
FIG. 8 is a perspective, exploded view of the knife 

made in accordance with the present invention; 
FIG. 9 is an elevational view in section of a human 

knee and with the knee bent at an angle of about 90; 
FIG. 10 is a plan view of the tibia shown in FIG. 9, 

the view being taken generally along the line 10-10 in 
FIG. 9; 
FIGS. 11 and 12 are views similar to FIG. 10 but 

showing the knife of the present invention in various 
positions while the incision is being made; 
FIG. 13 is a view similar to FIG. 12 showing the posi 

tion of the knife when its incision is completed and 
when the blade has been flexed to sever the meniscus. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

A knife made in accordance with the present inven 
tion is shown in FIGS. 1-8 inclusive and includes a han 
dle portion 1 having a trigger 2 shiftably mounted 
thereon as being pivoted on the shaft 3. A thumb screw 
4 extends through an arcuate slot 5 in the handle and 
is threadably engaged in the tapped hole 6 of the trig 
ger. A hole 7 receives a tension member, such as a flex 
ible wire 8 which is held captive in its proper position 
in the trigger by means of the thumb screw 4. 
The knife also includes a shank 12 which is molded 

from malleable material, preferably soft, low density 
polyethylene. The shank 12 has a metal core 14 molded 
and extending therein and this core may be of stainless 
steel, brass or other metals. Also molded within the 
shank 12 is the tension means or wire 8. The rear end 
of the core 14 is inserted in a recess 15 in the handle 
and the rear end of the shank 12 is inserted in the re 
cess 16 and abuts against the shoulder 17 formed in the 
handle. The shank is held in place by the wire which is 
held by the thumb screw and is also held by the clamp 
action of the two halves of the handle. The shank and 
its associated parts may thus be removed from the han 
dle when the thumb screw 4 is loosened to free the end 
of the wire 8. It will be noted that the shank is generally 
formed with a cross sectional shape of a triangle having 
round corners. 
At the other end of the shank is located the metal 

blade 20 which has a sharpened front edge 21. The 
blade 20 is brazed, soldered, welded or otherwise rig 
idly secured to the metal core 14. This blade is prefera 
bly formed of spring steel so that it can flex and thus 
form a hinge joint in the shank. For this purpose, the 
shank is formed with a traverse notch 24 adjacent its 
front end so that it can flex to a desired angle, for exam 
ple, to the position shown in FIG. 5, when the wire 8 
is pulled in the direction of the arrow. The front of the 
blade and of the shank is also formed with a pair of 
transversely spaced and substantially parallel probes 26 
and 27 which extend from the end of the knife. These 
probes are formed integrally with the shank from the 
said malleable material such as low density polyethyl 
ene. It will be noted that the probes are located at each 
end of the blade so as to shield the latter as the knife 
is being used. These blunt probes shield the blade and 
prevent the knife from penetrating outside the joint and 
also serve to guide the meniscus into the blade, as will 
appear. 
The blade 20 also has a hole 28 therein which re 

ceives the hooked end of the wire 8. 
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4 
The present invention finds particular utility when 

operating on a knee joint, that is to say, in operating to 
remove the meniscus cartilage MC which has been 
damaged in the knee joint and which is located just 
above the concave surfaces of the tibia. As shown in 
FIGS. 9 to 13, the human joint of the knee includes the 
femur 31 and the tibia 32 having concave surfaces 33 
and 34. Both the femur and tibia are covered with artic 
ular cartilage AC which can be damaged. FIG. 9 shows 
the knee joint when viewed from the front and when it 
is flexed to a bent or 90° angle. FIGS. 10 to 13 inclusive 
are top views of the tibia. It is at this front side 35 of 
the tibia that the surgeon makes the initial incision 36 
and 37 and through which incision the surgeon inserts 
the present knife. At the rear side of the leg, that is at 
the rear side of the knee joint are located an artery 40, 
a vein 41, and nerves 42. As shown in these figures, the 
meniscus cartilage MC has attached ends 47 and 48 lo 
cated at the front of the knee and also attached ends 50 
and 51 located at the rear side of the knee. The front 
ends of the meniscus cartilage can be readily served by 
the surgeon and by visual observation simply by insert 
ing a conventional surgical knife through the opening 
formed by incision 36 and 37. The meniscus cartilage 
MC also lies between the tibia and femur, as clearly 
shown in FIG. 9. 

It is a difficult task however to sever the attached 
ends 50 and 51 which are located to the rear of the 
knee joint and out of vision of the surgeon and it is to 
this particular problem that the present invention is di 
rected. 
In order to sever the ends 50 and 51 of the meniscus, 

the surgeon must insert his knife around the joint and 
along the track or path indicated generally by the dot 
ted lines 55. This path is located adjacent the articular 
cartilage which covers the tibia and femur. The articu 
lar cartilage is extremely soft and can be marred and 
damaged by the slightest irritation such as a fingernail. 
This articular cartilage cannot repair itself and a fissure 
initially will cause breakdown in the surfaces, resulting 
in traumatic arthritis. Consequently, it is necessary that 
the surgeon's knife does not damage or in any way 
abuse the articular cartilage by contact with it in case 
the blade is directed inwardly too far from its intended 
path of travel. On the other hand, the blade upon 
reaching the rear side of the knee, must not move out 
wardly so as to come in contact with the arteries, veins, 
or nerves, by passing too far outwardly from the joint. 
During the first portion of the knife's travel in the in 

tended path 55, the incision is under the visual observa-. 
tion of the surgeon through the opening formed in the 
front side of the knee. However, as the knife passes the 
ligaments 57 or 58 approximately half-way along the 
side of the knee, further fisual observation of its course 
of travel is precluded. Heretofore, the prior art knives 
used in such an operation would inadvertently either 
dig inwardly and into the articular cartilage of the joint 
or would extend outwardly at the rear end of the knee, 
thereby damaging the arteries, veins, or nerves. 
The knives used in such an operation must therefore 

follow an arc of over 180 and are confined to this path 
by the ligaments on the outside and the surfaces of the 
articular cartilage on the tibia and femur. The size of 
the knee obviously varies from patient to patient. An 
other problem is the fact that the meniscus cartilage at 

- the rear of the knee must be severed at the proper loca 
tion, that is to say, if the knife passes prematurely 
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through the meniscus, a portion of the meniscus re 
mains and may require a second operation for its re 
moval. If however the knife passes the meniscus too far 
to the backside of the knee, the main vessels to the 
lower leg may be cut. 
The knife provided by the present invention over 

comes the above mentioned dangers and difficulties 
and permits the surgeon to shape the malleable shank 
of the knife as the surgical procedure progresses. In 
other words, the surgeon may periodically withdraw 
the shank from the incision which is being made and 
then bend or shape the malleable shank so as to cause 
it to conform to the intended path 55 of travel. During 
the passage of the knife in the joint, the rounded probes 
26 and 27 act to guide the blade end of the knife while 
the blade acts to sever the meniscus, thus forming the 
1CSO. 

The various stages of such a surgical procedure are 
shown in FIGS. 10 and 13. When the blade has reached 
the position shown approximately in FIG. 12, the sur 
geon begins to pull the trigger 2 to pull the tension 
means 8 thereby causing the blade 20 to flex or turn, 
and then when the end of the blade continues to travel 
and reaches the position shown in FIG. 13, the flexing 
action of the knife edge has severed the attached ends 
50 of the meniscus cartilage. 
The surgical knife provided by the present invention 

permits the surgeon to control the direction of travel of 
the blade during the entire path of the incision. The 
knife shank can be readily shaped for any particular 
size knee thus preventing damage to adjacent parts. 
The knife will not scratch the articular cartilage and it 
can be controlled so as to accurately cut the meniscus 
cartilage along the proper path and at its attached, rear 
end. The malleable shank can be readily shaped by the 
surgeon as the surgery progresses but it is rigid enough 
to enable it to direct sufficient force on the blade to 
cause the latter to cut the meniscus. 

claim: 
1. A surgical knife comprising, a malleable shank. . 

having a metal core extending therein, a cutting blade 
on one end of said core and having a cutting edge adja 
cent one end of said knife, said knife also having a han 
dle portion at the other end of said shank, said shank 
being shapable by hand to conform to the desired path 
of movement of said blade during surgery. 

2. The knife set forth in claim 1 including a hinge 
formed in said shank for swingably mounting said 
blade. 
3. The knife set forth in claim 2 further characterized 

in that said hinge is formed by a transverse notch in said 
shank which permits said core to bend. 

4. The knife set forth in claim 1 including spaced and 
substantially parallel probes extending from said one 
end of said knife and formed integrally with said shank, 
said probes being located at each end of said blade so 
as to shield the latter. 

5. The knife set forth in claim 1 further characterized 
in that said shank is molded of low density polyethyl 
ene. 

6. A surgical knife comprising, a malleable shank 
formed of malleable material, said shank having a 
metal core extending therein, a steel blade fixed to one 
end of said core and having a cutting edge adjacent one 
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end of said knife, a hinge formed in said shank for 
swingably mounting said blade, tension means con 
nected to said blade and extending along said core for 
swinging said blade relative to said shank; said core, 
blade and tension means being encapsulated in said 
malleable material and being molded therein, said knife 
also having a handle portion at its other end and con 
nected to the other end of said shank, and means on 
said handle portion for actuating said tension means to 
cause said blade to swing on said hinge, said shank 
being shapable by hand to conform to the desired path 
of movement of said blade during surgery. 

7. The knife set forth in claim 6 further characterized 
in that said hinge is formed by a transverse notch in said 
shank which permits said core to bend. 

8. The knife set forth in claim 6 including spaced and 
substantially parallel probes extending from said one 
end of said knife and formed integrally with said shank 
from said malleable material, said probes being located 
at each end of said blade so as to shield the latter. 
9. The knife set forth in claim 6 further characterized 

in that said malleable material is low density polyethyl 
elec. 

10. The knife set forth in claim 6 further character. 
ized in that said actuating means includes a shiftable 
trigger carried on said handle portion, said tension 
means comprises a flexible metal member which is rig 
idly attached to said trigger. 

11. A surgical knife for removing meniscus in a 
human knee joint or the like, said knife comprising, a 
malleable shank formed of low density polyethylene, 
said shank having a metal core extending therein, a 
steel blade fixed to one end of said core and having a 
cutting edge adjacent one end of said knife, a trans 
verse notch in said shank which forms a hinge and per 
mits said core to bend for swingably mounting said 
blade, tension means connected to said blade and ex 
tending along said core for swinging said blade relative 
to said shank; said core, blade and tension means being 
encapsulated in said malleable material and being 
molded therein, said knife also having a handle portion 
at its other end and connected to the other end of said 
shank, and means on said handle portion for actuating 
said tension means to cause said blade to swing on said 
hinge, said shank being shapable by hand to conform 
to the desired path of movement of said blade during 
Surgery. 

12. The knife set forth in claim 11 including spaced 
and substantially parallel probes extending from said 
one end of said knife and formed integrally with said 
shank from polyethylene, said probes being located at 
each end of said blade so as to shield the latter. 

13. The knife set forth in claim 11 further character 
ized in that said actuating means includes a shiftable 
trigger carried on said handle portion, said tension 
means comprises a flexible metal member which is rig 
idly attached to said trigger. 

14. The knife set forth in claim 12 including spaced 
and substantially parallel probes extending from said 
one end of said knife and formed integrally with said 
shank from said malleable material, said probes being 
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located at each end of said blade so as to shield the lat 
ter. 
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