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57 ABSTRACT 
An improved diagnostic and operative arthroscope is 
described having an extended eye piece and optical 
channel, an instrument channel, light source and irriga 
tion channel. The functional channels and light source 
are secured in parallel and covered by a sheath so as to 
form a generally oval shape in cross-section, presenting 
a low profile and enabling the use of the arthroscope 
with incisions of relatively smaller size. 

2 Claims, 4 Drawing Figures 
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1. 

ARTHROSCOPE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

DESCRIPTION 
1. Technical Field 
This invention relates to surgical instruments and, in 

particular, to a diagnostic and operative arthroscope for 
use in intra-articular surgery. 

2. Background of the Prior Art 
Surgical instruments in the nature of endoscopes have 

been known and used in the art for some time. How 
ever, even as lately as the last decade, such instruments 
were used chiefly for diagnostic and operative proce 
dures involving pleuric and abdominal cavities and 
were known as laparoscopes. More recently, endo 
scopes have been utilized in diagnostic and operative 
procedures involving the urinary tract. Such instru 
ments are known in cystoscopes. As surgeons became 
more familiar with the advantages of diagnostic and 
operative procedures utilizing endoscopes, it became 
apparent that other surgical operations could benefit 
through the use of the endoscopes. In particular, the 
many risks associated with knee surgery can be mini 
nized through the use of an endoscope or, as known for 
this particular application, arthroscope. Up to now, 
arthroscopes have not been significantly different from 
other endoscopes such as the cystoscope or the laparo 
scope, differing principally in the surgical instruments 
used in operating on the knee. 
Arthroscopes of the prior art have included a lens 

system for providing visual contact with the affected 
area, as well as a source of light for illuminating the 
desired area. Of late, fiber optics has been utilized for 
the transmission of a light beam to the area being 
viewed. Operative arthroscopes also generally include 
channels for irrigation and instruments. All of these 
functional devices are encased in a round sheath which 
is inserted into an incision near the knee area for diagno 
sis or operation, as required, and the particular diagnos 
tic or operative procedure desired is followed. 

In making the incision for the insertion of the arthro 
scope sheath, it is known that good surgical procedure 
requires a small incision, the smaller the better. Small 
incisions require a short recuperative period, generally 
speaking, in direct proportion to the size of the incision. 
With a large incision and corresponding longer period 
of time for the knee and leg to be immobilized, a greater 
atrophy of the leg muscles is abserved. Thus, a longer 
period of recuperation is required to return the leg 
muscles and knee to full strength and mobility. In addi 
tion, a large incision invites a greater prospect of infec 
tion to the surrounding tissues. 

SUMMARY OF THE INVENTION 

Therefore, an object of the subject invention is an 
endoscope having decreased clearance height, thereby 
allowing a smaller incision to be made for insertion of 
the arthroscope in the knee area. 

Still another object of the subject invention is an 
arthroscope having a removable instrument sheath for 
providing a fluid irrigation channel about the functional 
channels. 

5 

10 

15 

20 

25 

35 

45 

50 

55 

65 

2 
A further object of the subject invention is a diagnos 

tic arthroscope requiring a minimal incision or surgical 
Cut. 
These and other objects are attained in accordance 

with the subject invention wherein there is provided an 
arthroscope for use both as a diagnostic instrument and 
an operative instrument. When used as an operative 
instrument, the arthroscope of the subject invention has 
an optical channel extending from an eye piece through 
a handset and, via a conduit, into the incision for view 
ing the affected area about the knee. A second channel 
extends through the handset and runs parallel with the 
optical channel for introducing the various instruments 
into the incision for surgical operations within the body. 
Typical instruments which may be used in connection 
with the arthroscope of the subject invention include 
probes, knives, drills and saws. Between the instrument 
channel and the viewing channel are a plurality of fiber 
optic strands for transmitting light from a source within 
the handset and directing the light to that part of the 
incision desired to be inspected. In cross-section, this 
portion of the arthroscope assembly resembles a dumb 
bell. A sheath surrounds and envelopes the outer ends 
of the instrument channel and viewing channel, provid 
ing a fluid-tight irrigation channel for the flow of irriga 
tion fluid into the incision. With the sheath in place, the 
operative arthroscope assembly is complete and, in 
cross-section, is generally oval, having two opposing 
flat sides to provide a low profile probe which permits 
smaller incisions, while retaining the full manneuvera 
bility and capability generally associated with the use of 
arhtroscopes. The sheath is removable to allow the use 
of the viewing channel and fiber optics as a diagnostic 
instrument. An alternative embodiment of the subject 
invention, i.e., a low profile diagnostic probe compris 
ing a viewing channel, light source and irrigation chan 
nel, can also be used. 
BRIEF DESCRIPTION OF SEVERAL VIEWS OF 

DRAWINGS 
Further objects of the invention together with addi 

tional features contributing thereto and advantages ac 
curing therefrom will become apparent from the fol 
lowing description of one embodiment of the invention 
when read in conjunction with the accompanying 
drawings wherein: 
FIG. 1 is a perspective view of the arthroscope of the 

subject invention; 
FIG. 2 is a further perspective view of the arthro 

scope of the subject invention not showing the eye 
piece and having a partial cut-away view to better show 
the irrigation inlet; 
FIG, 3 is a cross-section taken along lines 3-3 of 

FIG. 2 showing the different functional channels of the 
operative arthroscope of the subject invention; and, 
FIG. 4 is a cross-section of a second embodiment of 

the subject invention showing the different channels 
within a diagnostic arthroscope. 

DETALED DESCRIPTION 
Referring now to FIG. 1 there is shown one embodi 

ment of the arthroscope 10 of the subject invention 
having a extended eye piece 12, a viewing conduit 14 
leading into handset 25 which contains a series of lenses, 
as will be described. The handset 25, as well as the 
viewing conduit 14 and eye piece 12, is generally of 
polished metal, preferably chrome-plated; however, 
other durable materials such as plastic or the like may 
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be used as desired. The handset 25 allows for the entry 
of surgical instruments, such as shown in 15, into the 
handset for manipulation, within an incision. The instru 
ment 15 generally comprises a shaft 16, with manipulat 
ing means at the operator end. The shaft 16 enters the 5 
handset 25 through entryway 18A for providing a fluid 
tight connection at that point to a clear-passage valve 
18. The probe tip 20 of the instrument 15 is controlled in 
its particular function by the manipulating means as 
known in the art. O 
The operative end of the arthroscope 10 of the sub 

ject invention comprises a sheath 30 forming an irriga 
tion channel about the operative and diagnostic or 
probe portion 35 of the arthroscope. The irrigation 
channel 38, as shown in FIG. 2, conducts irrigation 15 
fluid through valve 34 from an outside source (not 
shown). Sheath 30, forming the irrigation channel 38, 
comprises a flexible plastic skin which conforms to the 
probe portion 35 of the arthroscope and forms a fluid 
tight seal on the insertion of base 32 of the sheath 30 20 
over O-ring 36, seated in circumferential slot of connec 
tor fitting 39. Connector fitting 39 has a tapered outer 
end portion 37 to facilitate the influx of irrigation fluid 
through valve 34 into channel 38, 
The optical system of the arthroscope 10 of the sub- 25 

ject invention, as already stated, has an extended eye 
piece 12 for assurances of aseptic technique. The line-of 
sight of the subject optical system through handset 25 is 
depicted in FIG. 2 by dotted lines 28 and can be seen to 
be refracted through prisms 26 and 27 for directing the 30 
line-of-sight parallel with the functional channels in the 
probe portion 35. As seen in FIG. 3, the conduit or 
channel 42 provides for the line-of-sight 28 within the 
probe portion 35 of the arthroscope 10 of the subject 
invention. 35 
As shown in FIG. 3, with sheath 30 in place about the 

probe portion 35 of the arthroscope 10, the cross-sec 
tional shape appears as an oval, much in the nature of a 
racetrack. An instrument channel 44 formed by conduit 
45 and the viewing channel 28 formed by conduit 42 are 40 
separated by fiber optic channel 40 wherein a plurality 
of fiber optic strands 41 are secured and retained in 
place through a sleeve 31 which may be plastic or 
Inetal, as desired, covering conduits 42 and 45 and form 
ing the entire assembly into a dumbbell shape or, more 45 
precisely, two spherical objects connected by a thinner 
central portion. 
The flexible sheath 30 encases the entire operative 

assembly, forming the irrigation channels 38 on either 
side of the fiber optic channel. The racetrack shape 50 
resulting from the insertion of the sheath 30 over the 
probe portion 35 of the arthroscope 10, in general, has a 
straight-away portion or distance between the centers 
of conduits 42 and 45 of between two to four times the 
radius of the conduits 42 and 45. Such a relationship 55 
gives the sheath assembly a low profile or flattened oval 
shape which permits the entry of the sheath portion of 
the arthroscope into smaller incisions for surgical pro 
cedures in and about the knee. As stated above, small 
incisions mean shorter recovery time and fewer chances 60 
of complications due to infection of surrounding tissues 
and the like. 

FIG. 4 shows an alternative embodiment of the sub 
ject invention for use in diagnostic procedures only, 
This embodiment has a cylindrical channel 54 encom- 65 
passed by a second and third channel formed through 
enveloping channel 54 with a rigid ellipse-shaped tube. 
Channel 54 comprises a viewing channel providing a 

4. 
line-of-sight to the injured area from the eye piece, 
similar to the manner shown in FIG. 1. Channel 55, 
formed by the viewing channel 54 and one side of the 
ellipse, is an irrigation channel which may be supplied 
with irrigation fluid from a valve integral with the 
handset. Channel 52 provides the fiber optic strands 53 
for conducting light for illuminating the affected area 
for viewing through channel 54. As with the diagnostic 
and operative instrument shown in FIGS. 1-3, the diag 
nostic instrument depicted in cross-section in FIG. 4 has 
a low profile and can be inserted through incisions of 
lesser magnitude, thereby allowing faster healing and 
smaller scars with less complications. 
While the invention has been described with refer 

ence to a preferred embodiment, it will be understood 
by those skilled in the art that various changes may be 
made and equivalents may be substituted for elements 
thereof without departing from the scope of the inven 
tion. In addition, many modifications may be made to 
adapt a particular situation or material to the teachings 
of the invention without departing from the essential 
scope thereof. Therefore, it is intended that the inven 
tion not be limited to the particular embodiment dis 
closed as the best mode contemplated for carrying out 
the invention, but that the invention will include all 
embodiments falling within the scope of the appended 
claims. 

I claim: 
1. An arthroscope for use in diagnostic and surgical 

procedures involving an injured area, such as the knee 
and surrounding tissue, comprising: 
a body portion; 
a probe portion; 
a viewing portion secured to generally opposite sides 
of said body portion, said arthroscope configured 
to provide a line-of-sight from said viewing portion 
to said probe portion provided through said body 
portion, said probe portion including a tubular 
instrument conduit for carrying a selected surgical 
instrument for operative procedures in the injured 
area, and a tubular viewing conduit of substantially 
the same diameter through which the injured area 
proximate to the probe tip may be viewed; said 
instrument conduit and said viewing conduit se 
cured parallel to one another, said conduits secured 
to each other along their length and separated by a 
hollow joining member to form a substantially 
dumbbell-shaped cross-section; 

a removable sheath configured to surround said 
probe along its length, said sheath being made of 
a compliant material and configured slightly under 
sized with respect to the transverse dimensions of 
said probe, so that said sheath when affixed over 
said probe conforms to envelopes the exterior of 
said instrument and viewing conduits in a fluid 
tight manner, but leaving a pair of clear channels 
between said sheath and said joining member; 

means for sealably connecting the instrument-inser 
tion end of said instrument conduit to a source of 
irrigating liquid, so that with said sheath removed 
and no instrument in said instrument conduit, said 
instrument conduit may serve as an alternate irriga 
tion channel for purely diagnostic observation; 

clear passage valve means disposed in communication 
with said instrument conduit with the passage axis 
of said valve means aligned with the center axis of 
said instrument conduit, so that with said valve in 
the open position an inserted instrument can pass 
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the length of said instrument conduit unobstructed 
by said valve means, and so that with said instru 
ment removed, actuation of said valve means alter 
natively to an open or closed condition controls the 
flow of irrigation liquid when said instrument 5 
channel is serving as said alternate irrigation chan 
nel; 

second valve means for connecting said sheath to a 
source of irrigation fluid to control the supply of 
said irrigating fluid to the area under inspection 10 
through said pair of clear channels; and, 

illumination means in said probe for illuminating the 
area to be inspected, said illumination means in 
cluding a plurality of fiber optic strands disposed 
within said hollow joining member so as to convey 15 
light from a source thereof to the tip of said probe. 

2. An arthroscope for use in diagnostic and surgical 
procedures involving an injured area, such as the knee 
and surrounding tissue, comprising: 

a body portion; 20 
a probe portion; 
a viewing portion secured to generally opposite sides 
of said body portion, said arthroscope configured 
to provide a line-of-sight from said viewing portion 
to said probe portion provided through said body 25 
portion, said probe portion including a tubular 
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6 
instrument conduit for carrying a selected surgical 
instrument for operative procedures in the injured 
area, and a tubular viewing conduit of substantially 
the same diameter through which the injured area 
proximate to the probe tip may be viewed; said 
instrument conduit and said viewing conduit se 
cured parallel to one another, said conduits secured 
to each other along their length and separated by a 
hollow joining member to form a substantially 
dumbbell-shaped cross-section; 
removable sheath configured to surround said 
probe along its length, said sheath being made of 
a compliant material and configured slightly under 
sized with respect to the transverse dimensions of 
said probe, so that said sheath when affixed over 
said probe conforms to envelopes portions of the 
exterior of said instrument conduit and said view 
ing conduit in a fluid-tight manner, but leaving a 
pair of clear channels between said sheath and said 
joining member; and, 

means for connecting at least one of said clear chan 
nels to a source of irrigation liquid, said clear chan 
nels directing the flow of said liquid between said 
source and said injured area. 
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