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(57) ABSTRACT 

Surgical instruments for use in mapping tissue defects 
include telescoping rulers and tubes. One of the instruments 
has a pointed anchoring tip for piercing tissue near the site 
of the defect. Another instrument has a hook for catching an 
anatomical landmark. Measuring portions of the rulers of 
both instruments include distance indicia so that a coordi 
nate system can be established for mapping the location of 
the defect or of an implant at the defect site. The coordinate 
system can be re-established at a later time using the same 
?xation point for the anchoring tip and the same landmark 
for the hook to evaluate the clinical e?cects of the treatment 
selected. The method of using the instrument set is also 
described. 
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COORDINATE INSTRUMENT SET 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/623,624 ?led on Oct. 29, 2004, by 
Anthony D. Zannis, Herbert E. SchWartZ, Prasanna Mala 
viya, Keith M. McGrath, Danny E. McAdams, Andrew M. 
Jacobs, Jack Farr, II and Randall L. Holcomb entitled 
“Coordinate Instrument Set,” Which is incorporated by ref 
erence herein in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to surgical instru 
ments and more particularly to surgical instrument sets that 
can be used to measure and map defects and to monitor the 
effects of a treatment regime over time. 

BACKGROUND OF THE INVENTION 

[0003] Various types of Minimally Invasive Surgery 
(“MIS”) are being performed by surgeons, including lap 
aroscopy, endoscopy and arthroscopy surgery. In arthros 
copy, small incisions are made at the affected joint to form 
portals for the insertion of instruments, including a small 
lens and lighting system (an arthroscope). The arthroscope is 
connected to a vieWing device, such as a television camera 
to alloW the surgeon to see the interior of the joint. Other 
instruments are inserted through other portals to perform a 
variety of tasks. For example, the surgical instrument may 
include an implement for manipulating native tissue (for 
example, tissue grasping, tissue cutting, bone abrading), or 
an implement for introducing and implanting a therapeutic 
device. 

[0004] Typical surgical instruments used in arthroscopic 
procedures include rongeurs, such as the Kerrison rongeur, 
punch forceps, basket forceps, suction punches and cup 
curette, for example. Examples of arthroscopic instruments 
are described and illustrated in O’Connor’s Textbook of 
Arthroscopic Surgery, 2nd ed., 1992, Chapter 19. 

[0005] In many surgical settings, it is often necessary for 
the surgeon to make measurements betWeen tWo points. Due 
to the con?ned spaces of arthroscopic surgery, measuring 
such distances is often quite dif?cult, particularly When the 
measurement needed is larger than the siZe of the incision or 
transverse to the direction of the incision. Arthroscopic knee 
surgery provides many such situations. For example, it may 
be helpful if a surgeon could measure the siZe of a defect in 
the meniscus of a knee, to aid in choosing the appropriate 
method to repair the defect. 

[0006] An arthroscopic measuring device is disclosed in 
US. Pat. No. 6,427,351B1, Which is incorporated by refer 
ence herein in its entirety. The device disclosed in that patent 
provides a handle and an extension. The extension has a 
distal tip for intraoperative insertion into the body through 
an incision. TWo Wires extend from a block in the handle 
through passageWays in tWo separate tubes that comprise the 
extension. The block is connected to an actuator element. 
The actuator elements disclosed can be moved back and 
forth in a direction parallel to the longitudinal axis of the 
handle to move the Wires out of an into the tubes. At their 
distal ends, the tubes diverge at a ?xed angle so that the 
distance betWeen the ends of the Wires increases as the Wires 
are pushed further outWard and decreases as the Wires are 
pulled back into the handle. Calibrations on the handle 
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correspond With the distance betWeen the ends of the Wires 
so that the surgeon can determine one or more of the 

dimensions of a defect in the bone or cartilage. 

[0007] Although the arthroscopic measuring device dis 
closed in US. Pat. No. 6,427,351B1 provides a useful 
surgical tool, operation of the actuating mechanism dis 
closed can be di?‘icult for the surgeon, particularly due to 
friction as the Wires are pushed through the divergent tube 
endings. In addition, use of that device may require that the 
surgeon use both hands to hold the handle and move the 
actuating mechanism. Finally, use of that device may not 
alloW for repeatable measurements of the tissue and changes 
in the tissue over time. 

[0008] Determining the siZe and location of a defect at a 
tissue site, such as the meniscus of the knee joint, can be 
useful in several arthroscopic procedures. 

[0009] Common surgical procedures for treating meniscal 
damage include tear repairs and meniscectomies. A tear 
repair is most commonly performed When the tear is a clean 
longitudinal vertical lesion in the vascular red Zone of the 
meniscus. The basic strategy is to stabiliZe the tear by 
limiting or eliminating radial separation of the faces of the 
tear When the meniscus is load bearing. Many devices and 
surgical procedures exist for repairing meniscal tears by 
approximating the faces of the meniscus at the tear. 
Examples of such devices and procedures are disclosed in 
the following US. Pat. Nos.: 6,319,271; 6,306,159; 6,306, 
156; 6,293,961; 6,156,044; 6,152,935; 6,056,778; 5,993, 
475; 5,980,524; 5,702,462; 5,569,252; 5,374,268; 5,320, 
633; and 4,873,976. 

[0010] Meniscectomies involve the surgical removal of 
part of the meniscus. Such procedures have generally been 
performed in cases of radial tears, horiZontal tears, vertical 
longitudinal tears outside the vascular Zone, complex tears, 
or de?brillation. Although meniscectomies provide imme 
diate relief to the patient, in the long term the absence of part 
of the meniscus can cause cartilage Wear on the condylar 
surface, eventually leading to arthritic conditions in the 
joint. 

[0011] A variety of orthopaedic implants are available for 
treating damaged soft tissue. Orthopaedic implants for treat 
ment of damaged menisci are disclosed in the following US. 
Pat. Nos.: 6,042,610; 5,735,903; 5,681,353; 5,306,311; 
5,108,438; 5,007,934; and 4,880,429. 

[0012] In tear repairs, meniscectomies, and in treatments 
involving the use of implants, there exists a need for 
instruments that not only alloW for measurement of the siZes 
of the defects, but also for mapping the defect in a repeatable 
manner so that the clinical results of the treatment can be 
monitored over time. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides an instrument set 
and a surgical technique for mapping the location of a tissue 
defect, or the location of an implant, over time, and for 
measuring the defect intra-operatively. 

[0014] In one aspect, the present invention provides a 
surgical instrument having a proximal end and a distal end. 
The surgical instrument comprises a tube and a ruler. The 
tube has a proximal end, a distal end, and an elongate 
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channel, The ruler has a proximal end, a distal end, a straight 
portion received Within the channel of the tube, a measure 
ment portion betWeen the straight portion and the distal end 
and an anchoring tip at the distal end. The measurement 
portion of the ruler includes distance indicia. The anchoring 
tip has a pointed end. The measurement portion of the ruler 
lies in a plane. The pointed-end of the anchoring tip is 
spaced from the plane of the measurement portion of the 
ruler. The ruler is reciprocable in a proximal-distal direction 
With respect to the tube betWeen a retracted position and an 
extended position. 

[0015] In another aspect, the present invention provides a 
surgical instrument having a proximal end and a distal end. 
The surgical instrument comprises a tube and a ruler. The 
tube has a proximal end, a distal end, and an elongate 
channel. The ruler has a proximal end, a distal end, a straight 
portion received Within the channel of the tube, a measure 
ment portion betWeen the straight portion and the distal end 
and a hook at the distal end. The measurement portion of the 
ruler includes distance indicia. The ruler is reciprocable in a 
proximal-distal direction With respect to the tube betWeen a 
retracted position and an extended position. 

[0016] In another aspect, the present invention provides a 
surgical instrument set comprising ?rst and second surgical 
instruments. Each surgical instrument has a proximal end 
and a distal end, and each surgical instrument comprises a 
tube and a ruler. The tube of each surgical instrument has a 
proximal end, a distal end and a channel extending from the 
proximal to the distal end. The ruler of each surgical 
instrument has a proximal end, a distal end, a measurement 
portion betWeen the proximal end and the distal end and a 
straight portion betWeen the measurement portion and the 
proximal end. The measurement portion includes distance 
indicia. The straight portion of the ruler of each surgical 
instrument has a longitudinal axis. The ruler of each surgical 
instrument is reciprocable in a proximal-distal direction With 
respect to the tube betWeen a retracted position and an 
extended position. The distal end of the ruler of the ?rst 
surgical instrument comprises an anchoring tip. The anchor 
ing tip has a pointed end. The distal end of the ruler of the 
second surgical instrument comprises a hook. 

[0017] In another aspect, the present invention provides a 
surgical instrument set comprising a plurality of surgical 
instruments. Each surgical instrument has a proximal end 
and a distal end, and each surgical instrument comprises a 
tube and a ruler. The tube of each surgical instrument has a 
proximal end, a distal end and a channel extending from the 
proximal to the distal end. The ruler of each surgical 
instrument has a proximal end, a distal end, a measurement 
portion betWeen the proximal end and the distal end and a 
straight portion betWeen the measurement portion and the 
proximal end. The measurement portion includes distance 
indicia. The straight portion of the ruler of each surgical 
instrument has a longitudinal axis. The ruler of each surgical 
instrument is reciprocable in a proximal-distal direction With 
respect to the tube betWeen a retracted position and an 
extended position. The measurement portion of the ruler of 
each surgical instrument extends in a different direction 
from the longitudinal axis of the straight portion When the 
ruler is in the extended position. 

[0018] In another aspect, the present invention provides a 
method of mapping a feature of a tissue site of a patient With 
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a surgical instrument. The surgical instrument includes a 
tube and a ruler reciprocable With respect to the tube 
betWeen a retracted position and an extended position. The 
ruler includes a distal end and distance indicia. The method 
comprises moving a portion of the tube to the tissue site With 
at least part of the ruler retracted. The tissue is pierced With 
a portion of the ruler at a selected ?xation point to tempo 
rarily anchor the distal end of the ruler to the tissue at the 
?xation point. The tube is moved With respect to the ruler so 
that the ruler is in the extended position. A distance is 
determined based on the position of the tissue feature With 
respect to the ?xation site. The tube is moved With respect 
to the ruler so that the ruler is in the retracted position and 
the tube and ruler are removed from the tissue site. 

[0019] In another aspect, the present invention comprises 
a method of measuring a feature of a tissue site Within the 
body of a patient With a surgical instrument. The surgical 
instrument includes a tube having a proximal end and a 
distal end. An elongated member is reciprocable With 
respect to the tube betWeen a distally retracted position and 
a distally extended position. The elongated member has a 
proximal end and a distal end, and distance indicia at its 
proximal end. The method comprises moving the distal end 
of the tube to the tissue site Within the body of the patient 
and positioning the distal end of the elongated member at a 
?rst desired location. The tube is moved With respect to the 
elongated member so that the distal end of the tube is at a 
second desired location While the position of the distal end 
of the elongated member is maintained at the ?rst desired 
location. The distance betWeen the ?rst desired location and 
the second desired location is determined by observing the 
distance indicia at the proximal end of the elongated mem 
ber. 

[0020] In another aspect, the present invention comprises 
a method of mapping a feature of a tissue site of a patient 
With a surgical coordinate instrument and a surgical mea 
suring instrument. The surgical coordinate instrument 
includes a tube and a coordinate ruler reciprocable With 
respect to the tube betWeen a retracted position and an 
extended position. The coordinate ruler includes a distal end 
and distance indicia. The surgical measuring instrument 
includes a tube and a ruler reciprocable With respect to the 
tube betWeen a retracted position and an extended position. 
The ruler includes a distal end and distance indicia. The 
method comprises moving a portion of the tube of the 
coordinate instrument to the tissue site With at least part of 
the coordinate ruler retracted. The tissue is pierced With a 
portion of the coordinate ruler at a selected ?xation point to 
temporarily anchor the distal end of the coordinate ruler to 
the tissue at the ?xation point. The tube is moved With 
respect to the coordinate ruler so that the coordinate ruler is 
in the extended position. A portion of the tube of the 
measuring instrument is moved to the tissue site With at least 
part of the ruler retracted. The distal end of the ruler is placed 
at a desired location related to the tissue feature to be 
mapped. The tube is moved With respect to the ruler until a 
portion of the measuring instrument crosses the coordinate 
ruler. The distance betWeen the distal end of the ruler and the 
coordinate ruler is then determined. 

[0021] In another aspect the present invention comprises a 
surgical instrument having a proximal end and a distal end. 
The instrument comprises a handle, a tube and an elongated 
member. The tube extends distally from the handle, and 
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de?nes a channel. A ?rst gear is rotatably mounted to the 
handle, and has a plurality of grooved teeth. A second gear 
is rotatably mounted to the handle, and has a plurality of 
grooved teeth intermeshed With the grooved teeth of the ?rst 
gear. The grooves of the intermeshed teeth of the ?rst gear 
and second gear de?ne a passageway aligned With the 
channel of the tube. The elongated member extends through 
the passageWay and into the channel of the tube. The 
elongated member is movable in a proximal direction by 
rotating the ?rst gear in one direction and is movable in the 
distal direction by rotating the ?rst gear in the opposite 
direction. The elongated member has a distal end and 
includes distance indicia at the distal end. 

[0022] Additional features of the present invention Will 
become apparent to those skilled in the art upon consider 
ation of the folloWing detailed description of preferred 
embodiments exemplifying the best mode of carrying out 
the invention as presently perceived. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a top plan vieW of a set of surgical 
instruments With rulers in an extended position; 

[0024] FIG. 2 is a representative longitudinal cross-sec 
tion of a representative handle assembly of the instruments 
of FIG. 1, taken along line 2-2 of FIG. 1; 

[0025] FIG. 3 is a perspective vieW of a representative 
ruler assembly of one of the intra-articular measurement 
instruments of FIG. 1; 

[0026] FIG. 4A is an enlarged side elevation of the hook 
at the distal end of the ruler of FIG. 3; 

[0027] FIG. 4B is an enlarged bottom plan vieW of the 
hook of FIG. 4A; 

[0028] FIG. 4C is an enlarged side elevation of the 
anchoring tip at the distal end of the ruler of the intra 
articular coordinate surgical instrument of FIG. 1; 

[0029] FIG. 5 is a top plan vieW of the proximal portion 
of the actuator shaft portion of a representative ruler assem 
bly, shoWn With the actuator knob removed and With the 
actuator shaft received Within the proximal portion of the 
tube of the surgical instrument, the tube being shoWn in 
longitudinal cross-section; 
[0030] FIG. 6 is a top plan vieW ofthe distal portion ofthe 
actuator shaft of FIG. 5, illustrating the connection betWeen 
the distal end of the actuator shaft and the proximal end of 
the ruler, With the tube being shoWn in longitudinal cross 
section; 

[0031] FIG. 7 is a top plan vieW of a representative 
proximal portion of the ruler adjacent to the portion illus 
trated in FIG. 6, With the tube being shoWn in longitudinal 
cross-section; 

[0032] FIG. 8 is a top plan vieW of the distal measuring 
portion of the ruler Wire of one of the intra-articular mea 
surement instruments of the instrument set of FIG. 1, With 
the tube being shoWn in longitudinal cross-section; 

[0033] FIG. 9 is a top plan vieW of the distal measuring 
portion of the ruler of one of the intra-articular coordinate 
instruments of the instrument set of FIG. 1, With the tube 
being shoWn in longitudinal cross-section; 
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[0034] FIG. 10 is a top plan vieW of the distal measuring 
portion of the ruler of the second intra-ar‘ticular coordinate 
instruments of the instrument set of FIG. 1, With the tube 
being shoWn in longitudinal cross-section; 

[0035] FIG. 11 is a top plan vieW of the distal measuring 
portion of the ruler of another of the intra-ar‘ticular mea 
surement instruments of the instrument set of FIG. 1, With 
the tube being shoWn in longitudinal cross-section; 

[0036] FIG. 12 is a top plan vieW of the distal measuring 
portion of the ruler of another of the intra-ar‘ticular mea 
surement instruments of the instrument set of FIG. 1, With 
the tube being shoWn in longitudinal cross-section; 

[0037] FIG. 13 is a top plan vieW of an alternative distal 
measuring portion of a ruler, With the tube being shoWn in 
longitudinal cross-section; 
[0038] FIG. 14 is a top plan vieW of one of the intra 
articular coordinate instruments of the set of FIG. 1, shoWn 
With the ruler in a fully retracted position; 

[0039] FIG. 15 is a vieW similar to FIG. 14, shoWn With 
the ruler in a ?rst intermediate extended position; 

[0040] FIG. 16 is a vieW similar to FIGS. 14-15, shoWn 
With the ruler in a second intermediate extended position; 

[0041] FIG. 17 is a vieW similar to FIGS. 14-16, shoWn 
With the ruler in a fully extended position; 

[0042] FIG. 18 is a top plan vieW of one of the intra 
articular measurement instruments of the set of FIG. 1, 
shoWn With the ruler in a fully retracted position; 

[0043] FIG. 19 is a vieW similar to FIG. 18, shoWn With 
the ruler in a ?rst intermediate extended position; 

[0044] FIG. 20 is a vieW similar to FIGS. 18-19, shoWn 
With the ruler in a second intermediate extended position; 

[0045] FIG. 21 is a vieW similar to FIGS. 18-20, shoWn 
With the ruler in a fully extended position; 

[0046] FIG. 22 is a top plan vieW of another of the 
intra-ar‘ticular measurement instruments of the set of FIG. 1, 
shoWn With the ruler in a fully retracted position; 

[0047] FIG. 23 is a vieW similar to FIG. 22, shoWn With 
the ruler in a ?rst intermediate extended position; 

[0048] FIG. 24 is a vieW similar to FIGS. 22-23, shoWn 
With the ruler in a second intermediate extended position; 

[0049] FIG. 25 is a vieW similar to FIGS. 23-24, shoWn 
With the ruler in a fully extended position; 

[0050] FIG. 26 is a top plan vieW of another of the 
intra-ar‘ticular measurement instruments of the set of FIG. 1, 
shoWn With the ruler in a fully retracted position; 

[0051] FIG. 27 is a vieW similar to FIG. 26, shoWn With 
the ruler in a ?rst intermediate extended position; 

[0052] FIG. 28 is a vieW similar to FIGS. 26-27, shoWn 
With the ruler in a second intermediate extended position; 

[0053] FIG. 29 is a vieW similar to FIGS. 26-28, shoWn 
With the ruler in a fully extended position; 

[0054] FIG. 30 is a diagrammatic perspective vieW of a 
meniscus shoWn With one of the intra-ar‘ticular coordinate 
instruments of the set of FIG. 1 anchored at a ?xation point; 
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[0055] FIG. 31 is a vieW similar to FIG. 30, shown With 
the intra-articular coordinate instruments of the set of FIG. 
1 anchored at a ?xation point and one of the intra-articular 
measuring instruments of the set of FIG. 1 crossing the 
intra-articular coordinate instrument; 

[0056] FIG. 32 is a diagrammatic perspective vieW of a 
meniscus shoWn With one of the intra-articular coordinate 
instruments of the set of FIG. 1 anchored at an alternative 
?xation point; 

[0057] FIG. 33 is a vieW similar to FIG. 32, shoWn With 
the intra-articular coordinate instruments of the set of FIG. 
1 anchored at the alternative ?xation point of FIG. 32 and 
one of the intra-articular measuring instruments of the set of 
FIG. 1 crossing the intra-articular coordinate instrument; 

[0058] FIG. 34 is a diagrammatic representation of a 
meniscus With one of the intra-articular measuring instru 
ments of the set of FIG. 1 shoWn Without any intra-articular 
coordinate instrument; 

[0059] FIG. 35 is a diagrammatic representation of a 
meniscus With one of the intra-articular measuring instru 
ments of the set of FIG. 1 shoWn Without any intra-articular 
coordinate instrument; 

[0060] FIG. 36 is a top plan vieW of the distal portion of 
the actuator used in the measurements illustrated in FIGS. 34 
or 35; 

[0061] FIG. 37 is a top plan vieW of an alternative handle 
assembly that may be used for any of the instruments 
illustrated in FIGS. 1 and 14-29; 

[0062] FIG. 38 is a cross-section of the handle assembly 
of FIG. 37 taken along line 38-38 of FIG. 37; 

[0063] FIG. 39 is a cross-section of the handle assembly 
of FIG. 37 taken along line 39-39 of FIG. 37; and 

[0064] 
FIG. 39. 

FIG. 40 is an enlarged vieW of the cross-section of 

DETAILED DESCRIPTION 

[0065] Surgical instruments embodying the principles of 
the present invention are illustrated in the accompanying 
draWings. FIG. 1 illustrates a surgical instrument set 10 
comprising a plurality of individual intra-articular instru 
ments 12A, 12B, 12C, 12D, and 12E that can be used to 
measure and map a tissue defect, such as a meniscal defect. 
Another intra-articular instrument that may be included in 
such a set is illustrated in FIGS. 22-25 at 12F. As used 
herein, “defect” is intended to include both tissue tears and 
gaps in tissue left after part of the tissue has been removed, 
such as through a meniscectomy. As used herein, “intra 
articular instruments” refers to instruments With portions 
that can be received Within an intra-articular space, such as 
the knee joint space, Without signi?cant distraction of the 
bones forming the joint. Although the instrument set 10 of 
FIG. 1 includes ?ve individual instruments, it should be 
understood that the principles of the present invention are 
applicable to instrument sets having feWer or more than ?ve 
instruments, as Well as to individual instruments; the present 
invention should not be considered to be limited to any 
particular number of instruments unless expressly called for 
in the claims. 
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[0066] As shoWn in FIGS. 1 and 14-29, each of the 
illustrated instruments 12A, 12B, 12C, 12D, 12E, 12F has a 
proximal end 11A, 11B, 11C, 11D, 11E, 11F and a distal end 
13A, 13B, 13C, 13D, 13E, 13F. As used herein, “proximal” 
refers to the end or portion nearer to the surgeon, and 
“distal” refers to the end or portion further from the surgeon. 

[0067] In the instrument set 10 illustrated in FIG. 1, tWo 
of the instruments 12A and 12C comprise intra-articular 
coordinate instruments and the remaining instruments 12B, 
12D, 12E comprise intra-articular measuring instruments. 
Instrument 12F also comprises an intra-articular measuring 
instrument. As described in more detail beloW, the intra 
articular coordinate instruments 12A, 12C have features that 
alloW the distal ends to be ?xed to a selected anatomical site 
repeatedly over time, such as during surgery and post 
operatively for clinical evaluation of the e?fectiveness of the 
procedure used. The intra-articular coordinate instruments 
12A, 12C alloW the surgeon to de?ne a reference, baseline 
or benchmark that can be re-established periodically; the 
additional intra-articular measuring instruments 12B, 12D, 
12E of the set (as Well as intra-articular measuring instru 
ment 12F) alloW the surgeon to periodically establish a 
second reference that can be re-established periodically With 
respect to the position of the intra-articular coordinate 
instrument 12A, 12C and another anatomical reference. TWo 
intra-articular coordinate instruments 12A, 12C are provided 
so that the instrument set can be used for both the medial and 
lateral horns of the meniscus. It should be understood that 
the illustrated instrument set is designed for use in treating 
and evaluating the meniscus; variations may be made in the 
illustrated instrument set for application to use at other tissue 
sites in the patient’s body. 

[0068] As shoWn in FIGS. 1 and 14-29, each illustrated 
instrument 12A, 12B, 12C, 12D, 12E, 12F includes a tube 
14A, 14B, 14C, 14D, 14E, 14F and a ruler 16A, 16B, 16C, 
16D, 16E, 16F. Each tube 14A, 14B, 14C, 14D, 14E, 14F 
has a distal end 18A, 18B, 18C, 18D, 18E, 18F and a 
proximal end. A representative proximal end of a represen 
tative tube is illustrated in FIG. 2 at 20. Each ruler 16A, 
16B, 16C, 16D, 16E, 16F also has a distal end 22A, 22B, 
22C, 22D, 22E, 22F and a proximal end. A representative 
proximal end 24B of a representative ruler 16B is illustrated 
in FIG. 3. 

[0069] As shoWn in FIGS. 1 and 14-29, each illustrated 
instrument 12A, 12B, 12C, 12D, 12E, 12F includes a handle 
assembly 26A, 26B, 26C, 26D, 26E, 26F. A representative 
handle assembly is shoWn in longitudinal cross-section in 
FIG. 2. The description of the handle assembly of FIG. 2 is 
applicable to all of the handle assemblies 26A, 26B, 26C, 
26D, 26E, 26F shoWn in FIGS. 1, 2 and 14-29. An alter 
native handle assembly is illustrated in FIGS. 35-38 and 
described beloW. 

[0070] Each handle assembly 26A, 26B, 26C, 26D, 26E, 
26F includes a main body 28A, 28B, 28C, 28D, 28E, 28F, 
a tapered front piece 30A, 30B, 30C, 30D, 30E, 30F a ferrule 
32A (shoWn in FIG. 2) and a ball plunger 34A, 34B, 34C, 
34D, 34E, 34F. The tapered front piece 30A, 30B, 30C, 30D, 
30E, 30F includes a threaded female portion that is threaded 
onto a threaded male portion of the main body 28A, 28B, 
28C, 28D, 28E, 28F capturing the ferrule 32A betWeen the 
main body and the tapered front piece. 
[0071] In FIG. 2, and in the folloWing description of the 
handle assemblies, reference numbers are used Without letter 
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designations to indicate that the illustration and description 
applies to the handle assemblies of all the instruments 12A, 
12B, 12C, 12D, 12E and 12F illustrated in FIGS. 1, 2 and 
14-29. The portions of the instrument illustrated in FIGS. 
5-7 are also common to all of the instruments 12A, 12B, 
12C, 12D, 12E and 12F illustrated in FIGS. 1-2 and 14-29; 
reference numbers have also been used Without letter des 
ignations in FIGS. 5-7 and in the following description to 
indicate that the illustrations and description applies to all of 
the instruments 12A, 12B, 12C, 12D, 12E, 12F. 

[0072] As shoWn in FIG. 2, the main body 28 and tapered 
front piece 30 of the handle assembly have elongate central 
channels 36, 37 that receive a straight portion of the tube 14. 
As shoWn in FIG. 2, the tube 14 is locked in position on the 
handle assembly by the ball plunger 34 engaging a recess 35 
in the tube 14. Also as shoWn in FIG. 2, the tube 14 has an 
elongate channel 38 that is co-axial With the elongate 
channels 36, 37 of the main body 28 and front piece 30. 

[0073] The tube 14 receives a portion of an actuator shaft 
40 in the channel 38. The proximal end of the actuator shaft 
40 is threaded (as shoWn at 41 in FIG. 5) and is received in 
and connected to a threaded female opening in an actuator 
handle 42. 

[0074] The actuator shaft 40 is reciprocable With respect to 
the channel 38 of the tube 14. The surgeon can move the 
actuator shaft 40 in the proximal-distal direction With 
respect to the channel by pushing and pulling on the actuator 
handle 42 or by holding the actuator handle 42 steady While 
moving the handle assembly 26 in a proximal-distal direc 
tion. 

[0075] The distal end of each actuator shaft 40 has an axial 
female opening siZed and shaped to receive the proximal end 
of one ruler 16 and is connected to the proximal end 24 of 
each ruler 16. To connect each shaft 40 to each ruler 16, any 
mechanical means could be used, such as a set screW, for 
example; alternatively or in addition, adhesive could be 
used, for example. The illustrated actuator shaft 40 may have 
an overall length of about 5.5 inches, for example, and a 
diameter of about 0.09 inches, for example. 

[0076] A representative ruler assembly is illustrated in 
FIG. 3. Each ruler assembly comprises an actuator shaft 
40A, 40B, 40C, 40D, 40E, a ruler 16A, 16B, 16C, 16D, 16E 
and an actuator handle 42A, 42B, 42C, 42D, 42E. 

[0077] FIGS. 5 and 6 illustrate an exemplary actuator 
shaft 40 With a proximal portion 44 (shoWn in FIG. 5) and 
an integral co-axial distal portion 46 (shoWn in FIG. 6). The 
tube 14 is illustrated in cross-section. As shoWn in FIG. 5, 
the proximal portion 44 of the actuator shaft may include 
distance indicia, shoWn at 48. The distance indicia may 
comprise a plurality of spaced transverse markings and 
numerical references to indicate distance. In FIG. 6, a 
representative ruler is shoWn at 16 connected to the distal 
end of the actuator shaft. 

[0078] Portions of a representative ruler 16 are illustrated 
in FIG. 7 extending longitudinally through the tube 14. The 
portions of the representative ruler 16 include a straight 
portion 50 Within the tube 14. 

[0079] The distal ends of the tubes and rulers are different 
for each of the illustrated instruments 12A, 12B, 12C, 12D, 
12E, 12F. FIG. 8 illustrates the distal ends 18B, 22B of the 
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tube 14B and ruler 16B of the straight measuring instrument 
12B. FIG. 9 illustrates the distal ends 18A, 22A of the tube 
14A and ruler 16A of one of the coordinate instruments 12A 
With a curved distal portion and FIG. 10 illustrates the distal 
ends 18C, 22C of the tube 14C and ruler 16C of the other 
coordinate instrument 12C With a curved distal portion (the 
distal portion of the ruler 16C being curved in the opposite 
direction of the distal portion of the ruler 16A of coordinate 
instrument 12A). FIG. 11 illustrates the distal ends 18D, 
22D of the tube 14D and ruler 16D of the measuring 
instrument 12D. FIG. 12 illustrates the distal ends 18E, 22E 
of the tube 14E and ruler 16E of the measuring instrument 
12E. Another alternative con?guration for a measuring 
instrument is shoWn in FIG. 13, Where analogous parts are 
indicated by a like reference number folloWed by the letter 
designation F. 

[0080] Each of the illustrated tubes 14A, 14B, 14C, 14D, 
14E, 14F has an outer diameter of 0.120 inches and an inner 
diameter of 0.09 inches. Tubes of such diameters should be 
capable of being used in arthroscopic surgery, and should ?t 
Within the intra-articular space in the human knee. For use 
in arthroscopic surgery, it is preferred that the outer diameter 
of the tubes not exceed 0.47 inches (12 mm). The illustrated 
straight tubes 14B, 14D have overall lengths of 8.6 inches. 
Tubes 14A, 14C, 14F have straight portions having lengths 
of 8.12 inches and portions angled at 450 having lengths of 
0.25 inches joined by curved portions having a radius of 
curvature of 0.25 inches. Tube 14E has a straight portion 
With a length of 7.74 inches and a curved end portion having 
a radius of curvature of 0.50 inches over an arc of 90°. It 
should be understood that these dimensions are provided as 
examples only; the present invention is not limited to any 
particular dimension or use unless expressly called for in the 
claims. 

[0081] In each of the illustrated embodiments, the ruler 
16A, 16B, 16C, 16D, 16E, 16F includes a measurement 
portion 52A, 52B, 52C, 52D, 52E, 52F that is integral With 
the straight portion 50. The integral measurement portions 
52A, 52B, 52C, 52D, 52E, 52F include distance indicia 54A, 
54B, 54C, 54D, 54E, 54F, comprising spaced transverse 
markings in the illustrated embodiments. 

[0082] The illustrated rulers 16A, 16B, 16C, 16D, 16E, 
16F comprise Wires having diameters on the order of 
0.0190-0.0195 inches and overall lengths of about 5.5 inches 
to 6.1 inches. It should be understood that these dimensions 
are provided as examples only; the present invention is not 
limited to any particular dimension unless expressly called 
for in the claims. 

[0083] Referring noW to the measuring instrument 12B, as 
shoWn in FIGS. 8 and 18-21, the entire tube 14B is straight 
from the proximal end 20B to the distal end 18B, and the 
measurement portion 52B of the ruler 16B is straight and 
co-axial With the straight portion 50 of the ruler 16B. The 
distal end 22B of the ruler 16B comprises a hook 56B. The 
hook 56B comprises a segment that curves or angles aWay 
from the straight portion, de?ning an angle of about 900 With 
the longitudinal axis 57 (shoWn in FIGS. 4A, 4B and FIG. 
7) of the straight portion 50 While remaining co-planar 
thereWith. As used herein, “hook” is intended to include any 
curved, angled or bent end portion that is siZed and shaped 
so that it can be used to temporarily catch and hold onto 
tissue, and so that it can be easily removed by the surgeon. 




















