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SOFT TISSUE CUTTING DEVICE AND METHODS O F USE

RELATED APPLICATIONS

This application claims priority t o U.S. Provisional Application No. 62/052,208, filed

September 18, 2014, U.S. Provisional Application No. 62/167,543, filed May 28, 2015

and U.S. Provisional Application No. 62/192,770 filed July 15, 2015, each of which is

incorporated herein by reference.

FIELD O F THE INVENTION

The present invention generally relates t o a soft tissue cutting device and soft tissue

cutting methods. The present invention also relates generally t o a transverse carpal

ligament cutting device and transverse carpal ligament cutting methods.

BACKGROUND O F THE INVENTION

Carpal tunnel syndrome affects approximately 3.7% of the general population and up to

7% of manual labor workers. Several varying surgical procedures are performed annually

t o treat patients with carpal tunnel syndrome. One of these surgical procedures is

known as a carpal tunnel release procedure ("CTR procedure"). A primary goal of the

CTR procedure is t o cut a transverse carpal ligament in order to reduce median nerve

compression and carpal tunnel pressures in the carpal tunnel region.

CTR procedures can be performed by accessing the carpal tunnel primarily from the

outside or accessing the carpal tunnel primarily from the inside. In the former, a palmar

incision of various sizes is used t o directly visualize and transect the transverse carpal

ligament. In the latter, the transverse carpal ligament is visualized from within the

carpal tunnel using an endoscope advanced through a small palmar and/or distal wrist

incision - endoscopic carpal tunnel release (ECTR).

One concern with CTR procedures is that it is hard t o visualize the transverse carpal

ligament and at-risk structures nearby (e.g., a median nerve and an ulnar artery). It is

also hard t o visualize individual anatomical variations in the carpal tunnel region. As a



result, some CTR procedures can cause incomplete release of the transverse carpal

ligament and others can cause injuries to the nearby at-risk structures.

In recent years, operators have used ultrasound guidance with CTR procedures to better

visualize the carpal tunnel region during the procedure. However, even with the

improved visualization of ultrasound, there are still concerns even with these

procedures. One concern is that a sharp cutting instrument may be passed into the

carpal tunnel without the ability t o precisely control deployment of a sharp cutting

instrument. Thus, the sharp cutting instrument presents a risk t o both the patient and

the operator. It would be desirable to provide an improved device that includes a sharp

cutting instrument that is not exposed until the cutting of the transverse carpal ligament

occurs.

Also, in several operators use ultrasound guidance to place a sharp cutting instrument in

position to cut the transverse carpal ligament but do not utilize ultrasound visualization

during the actual cutting. In some cases, this is because the sharp cutting instruments

require the use of two hands t o perform the cutting. Thus, when operators perform the

cutting, they are not able to continue holding the ultrasound probe during cutting. It

would be desirable to provide an improved device that allows for an operator to

continue using ultrasound guidance during cutting. It would also be desirable to provide

a device that allows for an operator to use one hand while cutting, so that the opposite

hand can hold an ultrasound probe or otherwise engage in providing ultrasound

guidance.

Further, there is typically a very narrow space between the median nerve and the ulnar

artery in the carpal tunnel. This narrow space is a "safe zone" in which the transverse

carpal tunnel ligament can be cut without risk to the median nerve or ulnar artery. This

space is variable from patient t o patient and can be less than 3 millimeters in some

patients. Consequently, placing a sharp cutting instrument in this region can expose a

patient t o risks of injury. It would also be desirable to provide a device that can expand

the "safe zone" in a patient to reduce risks of injury.



SUMMARY

Some embodiments provide a soft tissue device having (a) a shaft having a top surface,

two side surfaces and a bottom surface, wherein the shaft extends along a longitudinal

axis, (b) a shaft opening that extends for a distance along the longitudinal axis, (c) a

blade that extends through and withdraws from the shaft opening, and (d) one or more

balloons coupled to the shaft that expand radially outwardly from the shaft.

Other embodiments provide a transverse carpal ligament cutting device having (a) a

shaft having a top surface, two side surfaces and a bottom surface, (b) a shaft opening

that extends for a distance along the top surface, (c) a blade having a top cutting edge,

and (d) one or more balloons coupled to the shaft that expand radially outwardly from

the shaft, wherein the top cutting edge is housed within the shaft and the one or more

balloons are deflated when the device is in an inactive position and wherein the top

cutting edge extends upwardly through the shaft opening and the one or more balloons

are inflated when the device is in an active position.

Other embodiments provide a transverse carpal ligament cutting device having (a) a

shaft having a top surface, two side surfaces and a bottom surface, (b) a shaft opening

that extends for a distance along the top wall and two side surfaces, (c) a blade having a

distal cutting edge, and (d) one or more balloons coupled to the shaft that expand

radially outwardly from the shaft, wherein the distal cutting edge is housed within the

shaft and the one or more balloons are deflated when the device is in an inactive

position and wherein the distal cutting edge extends distally through the shaft opening

and the one or more balloons are inflated when the device is in an active position.

Other embodiments provide a transverse carpal ligament cutting device having (a) a

shaft having a top surface, two side surfaces and a bottom surface, (b) a shaft opening

that extends for a distance along the top wall, (c) a blade having a blade working end,

wherein the blade working end includes a cutting edge that faces the proximal end of

the device, and (d) a blade guideway within the shaft, wherein the blade working end

moves along the blade guideway.



Other embodiments provide a soft tissue cutting device having (a) a shaft having a

plurality of surfaces, (b) a shaft opening that extends for a distance along one of the

plurality of surfaces, (c) a blade that extends through and withdraws from the shaft

opening, (d) an inflation device, a conduit and a balloon, wherein the balloon is coupled

to the conduit and the conduit is couple to the inflation device and wherein the balloon

expands radially outwardly from the shaft.

Other embodiments provide a soft tissue cutting method, comprising the steps of: (1)

providing a soft-tissue cutting device having (a) a shaft, (b) a shaft opening in the shaft,

(c) a blade that extends through and withdraws from the shaft opening, and (d) one or

more balloons coupled to the shaft that expand radially outward from the shaft, (2)

advancing the soft-tissue cutting device t o a body region, (3) expanding the one or more

balloons radially outward, and (4) extending the blade through the shaft opening to cut

the soft tissue.

Other embodiments provide a method of cutting a transverse carpal ligament,

comprising the steps of: (1) providing a cutting device having an inactive position and an

active position, wherein in the inactive position the device includes an unexposed blade

and one or more deflated balloons and in the active position the device includes an

exposed blade and one or more inflated radially-expanding balloons, (2) advancing the

device to a carpal tunnel region while the device is in the inactive position, and (3)

cutting a transverse carpal ligament while the device is in the active position.

BRI EF DESCRI PTION O F THE DRAWINGS

The following drawings are illustrative of particular embodiments of the invention and

therefore do not limit the scope of the invention. The drawings are not necessarily t o

scale (unless so stated) and are intended for use in conjunction with the explanations in

the following detailed description. Embodiments of the invention will hereinafter be

described in conjunction with the appended drawings, wherein like numerals denote

like elements.



FIG. 1 illustrates a side cross-section view of a proximal end of a soft tissue cutting

device according t o an embodiment.

FIG. 2 illustrates a side cross-section view of a distal end of a soft tissue cutting device

according t o a first embodiment, wherein the device is in an inactive position.

FIG. 3 illustrates a side cross-section view of a distal end of a soft tissue cutting device

according t o a first embodiment, wherein the device is in an active position.

FIG. 4 illustrates top cross-section view of a distal end of a soft tissue cutting device

according t o a first embodiment, wherein the device is in an inactive position.

FIG. 5 illustrates top cross-section view of a distal end of a soft tissue cutting device

according t o a first embodiment, wherein the device is in an active position.

FIG. 6 illustrates a front cross-section view of a soft tissue cutting device according t o a

first embodiment, wherein the device is in an inactive position.

FIG. 7 illustrates a front cross-section view of a soft tissue cutting device according t o a

first embodiment, wherein the device is in an active position.

FIG. 8 illustrates a side cross-section view of a distal end of a soft tissue cutting device

according t o a second embodiment, wherein the device is in an inactive position.

FIG. 9 illustrates a side cross-section view of a distal end of a soft tissue cutting device

according t o a second embodiment, wherein the device is in an active position.

FIG. 10 illustrates top cross-section view of a distal end of a soft tissue cutting device

according t o a second embodiment, wherein the device is in an inactive position.

FIG. 11 illustrates top cross-section view of a distal end of a soft tissue cutting device

according t o a second embodiment, wherein the device is in an active position.



FIG. 12 illustrates a front cross-section view of a soft tissue cutting device according t o a

second embodiment, wherein the device is in an inactive position.

FIG. 13 illustrates a front cross-section view of a soft tissue cutting device according t o a

second embodiment, wherein the device is in an active position.

FIG. 14 illustrates a perspective view of a soft tissue cutting device according to a third

embodiment.

FIG. 15 illustrates a perspective view of a distal end of a soft tissue cutting device

according t o a third embodiment.

FIG. 16 illustrates a top view of a distal end of a soft tissue cutting device according to a

third embodiment.

FIG. 17 illustrates a perspective view of a blade activation assembly of a soft tissue

cutting device according t o a third embodiment.

FIG. 18 illustrates another perspective view of a blade activation assembly of a soft

tissue cutting device according to a third embodiment.

FIG. 19 illustrates an exploded view of a blade activation assembly of a soft tissue

cutting device according t o a third embodiment.

FIG. 20 illustrates a side view of a blade working end of a soft tissue cutting device

according t o a third embodiment.

FIG. 21 illustrates a perspective view of a blade working end of a soft tissue cutting

device according t o a third embodiment.

FIG. 22 illustrates a side cross-section view of a shaft of a soft tissue cutting device

according t o a third embodiment.



FIG. 22 illustrates a side cross-section view of a shaft at a distal end of a soft tissue

cutting device according t o a third embodiment.

FIG. 23 illustrates a side cross-section view of a shaft at a distal end of a soft tissue

cutting device according to a third embodiment, wherein the device is in first inactive

position.

FIG. 24 illustrates a side cross-section view of a shaft at a distal end of a soft tissue

cutting device according t o a third embodiment, wherein the device is in an active

position.

FIG. 25 illustrates a side cross-section view of a shaft at a distal end of a soft tissue

cutting device according t o a third embodiment, wherein the device is also in an active

position.

FIG. 26 illustrates a side cross-section view of a shaft at a distal end of a soft tissue

cutting device according t o a third embodiment, wherein the device is in a second

inactive position.

FIG. 27 illustrates a perspective view of an inflation assembly of a soft tissue cutting

device according t o a third embodiment.

FIG. 28 illustrates a perspective view of a soft tissue cutting device according t o a fourth

embodiment.

FIG. 29 illustrates a perspective view of an inflation assembly of a soft tissue cutting

device according t o a fourth embodiment.

FIG. 30 illustrates a perspective view of a syringe activation assembly of a soft tissue

cutting device according t o a fourth embodiment.

FIG. 31 illustrates another perspective view of a syringe activation assembly of a soft

tissue cutting device according to a fourth embodiment.



FIG. 32 illustrates a side view of a syringe activation assembly of a soft tissue cutting

device according t o a fourth embodiment.

DETAILED DESCRIPTION

Certain embodiments of the invention provide a soft tissue cutting device. The device

includes a proximal end and a distal end. The proximal end is configured t o enable an

operator t o control various functions on the distal end. The distal end is configured t o

perform various functions, including cutting soft tissue in a body. The soft tissue cutting

device can be used t o cut any desired soft tissue in the body. In certain embodiments,

the soft tissue cutting device is a transverse carpal ligament cutting device that cuts a

transverse carpal ligament in a carpal tunnel region.

The device includes a proximal end. The proximal end includes one or more controls

that control various functions on the distal end. For example, in some embodiments, the

controls activate movement of a blade. In other embodiments, the controls activate

inflating and deflating of balloons. In yet other embodiments, the controls activate

suction through a passage.

In some embodiments, the proximal end includes a single-hand handpiece. The single-

hand handpiece has a configuration that allows an operator t o operate the device using

a single hand only. In some embodiments, the single-hand handpiece is configured as a

gun-like handpiece. In some cases, the single-hand handpiece is a gun-like handpiece

that includes the one or more controls in a trigger area such that the operator can grip

the handpiece while operating the one or more controls with fingers. In other

embodiments, the single-hand handpiece is configured as a handle. In some cases, the

single-hand handpiece is a handle that includes one or more controls in a thumb area

such that the operator can use a thumb t o operate one or more controls. In yet other

embodiments, the single-hand handle also includes one or more clamp-like controls in

an area such that the operator can use a hand to clamp the controls. In some

embodiments, the single-hand handpiece is a handle that includes one or more controls



on an inferior position of the handle such that the operator can use a finger to operate

one or more controls. However, skilled artisans will understand that the single-hand

handpiece is merely one embodiment of the present invention and is not required.

Alternately, two hands or even two operators can operate the present device.

The handpiece is coupled to a shaft that extends distally towards a distal end. The

handpiece can be coupled to the shaft using a variety of different configurations. In

some cases, the handpiece and shaft have a permanent junction. For example, the

handpiece and shaft can have a set angular junction or a set straight junction. In other

cases, the handpiece and shaft have an adjustable junction that can be adjusted to

accommodate operator preference. In other cases, the handpiece and shaft have a

rotatable junction that can be rotated to accommodate operator preference. For

example, the handpiece and shaft can have a junction that is adjustable in length or

angulation or rotation. In yet other cases, the handpiece and the shaft can have a

removable junction so that the handpiece and the shaft are removable from one

another.

The shaft has any desired cross-section shape. In some cases, the shaft has a circular

cross-section shape. In other cases, the shaft has a non-circular cross section shape. For

example, in some cases, the shaft has a squared cross section shape, rectangular cross

section shape or squared with round edges cross section shape.

As the shaft extends from the proximal end towards the distal end, it can maintain the

same cross-section shape or it can assume a different cross-section shape. For example,

in some cases, as the shaft extends from the proximal end t o the distal end, it maintains

a circular cross-section. In other cases, as the shaft extends from the proximal end t o

the distal end, it changes from a circular cross-section to a non-circular cross section. In

yet other cases, as the shaft extends from the proximal end to the distal end, it

maintains a non-circular cross section. In further cases, as the shaft extends from the

proximal end t o the distal end, it changes from a non-circular cross-section to a circular

cross-section.



The shaft can also be provided as a single piece or as a plurality of different pieces. In

some cases, the shaft extends from the proximal end to the distal end as a single piece.

In other cases, the shaft extends from the proximal end to the distal end as a plurality of

piece. The shaft is also formed of any desired medically acceptable material.

The shaft also has any desired size that is suitable for the medical procedure being

performed. As the shaft extends from the proximal end to the distal end, it can maintain

the same diameter or it can assume a different diameter. In some cases, as the shaft

extends from the proximal end to the distal end, it increases in diameter. In other cases,

as the shaft extends from the proximal end to the distal end, it increases in diameter.

The device also includes a distal end. The distal end is the working end that inserts into

the body region of a patient. The distal end includes the shaft, a tip, a shaft opening, a

blade, and one or more radially expanding balloons. In some cases, the distal end also

includes one or more suction openings.

The shaft at the distal end has a size and cross-section shape that is suitable for being

inserted into the body region of interest. The shaft extends longitudinally along a

longitudinal axis. The shaft also has a top surface, side surfaces and a bottom surface.

Each of the top surface, side surfaces, and bottom surface can be made up of a single

wall or a plurality of walls. Additionally, each wall can be a straight wall or a curved wall.

In some cases, the shaft is circular, such that the top quarter of the circle forms the top

surface, the bottom quarter of the circle forms the bottom surface, and the remaining

quarters form the side surfaces. In other cases, the shaft is non-circular. The shaft also

has a surface that is destined to be positioned adjacent (or even in direct contact with)

the soft tissue being cut. In some cases, the top surface is the surface destined to be

positioned adjacent the soft tissue.

The distal end also includes a tip. The tip is the distal-most end of the device and is

positioned distally to the shaft. In some cases, the tip is an extension of the shaft. In

other cases, the tip is a separate piece that is positioned on the distal end of the shaft.



The tip can have any size or shape that guides the distal end t o the body region. In some

embodiments, the tip has a rounded configuration, ovoid configuration, pointed

configuration or conical configuration. In some embodiments, the tip is an echogenic tip

and includes an ultrasound probe, camera or one or more optical fiber elements to

transmit light t o or from the distal region of the tip to the proximal portion of the device

and is sized and shaped t o house an ultrasound probe, camera or one or more optical

fiber elements.

The shaft also includes a shaft opening. The shaft opening extends along a longitudinal

axis for a distance longitudinally along the shaft. The shaft opening also extends along

the shaft surface that is destined to be positioned adjacent to or in direct contact with

the soft tissue being cut. In some embodiments, the shaft opening extends

longitudinally along the top surface and two side surfaces, so that the shaft opening is

open superiorly, medially and laterally. This results in an "open" shaft opening. In other

embodiments, the shaft opening extends longitudinally only along the top surface, so

that the shaft opening is only open superiorly. This results in a "closed" shaft opening.

The shaft also houses a blade. The blade includes a working end that has a cutting edge

that is configured to cut the soft tissue. The cutting edge can have any desired

configuration that cuts soft tissue. In some cases, the cutting edge has a sharp straight

edge. In other cases, the cutting edge has a sharp curved edge. In yet other cases, the

cutting edge has an angulated, toothed or sawed edge. The cutting edge extends

through the shaft opening when the device is in an active position and is protected

within the shaft when the device is in an inactive position.

The cutting edge can also be positioned on any surface of the blade. In some cases, the

blade working end is linear and the cutting edge is provided on a distal edge. In other

cases, the blade working end is linear and the cutting edge is provided on a top edge. In

other cases, the blade working end is configured as a hook and the cutting edge is

provided on an interior surface of the hook. In other cases, the blade has two cutting

surfaces allowing the blade to cut when pushed or pulled through soft tissue.



The blade is also movable with respect t o the shaft using any number of different

mechanisms. In some cases, the blade is movable by inflating and deflating a blade

balloon elevator. The blade balloon elevator raises the blade out of the shaft and lowers

the blade back into the shaft. In other cases, the blade is movable by moving the blade

along a blade guideway. The blade guideway can also have a number of different

configurations. For example, in some cases, the blade guideway is a substantially flat

guide rail. In other cases, the blade guideway includes a one or more ramps or inclines.

In other cases, blade guideway has an adjustable height, allowing an operator to

increase or decrease cutting depths. Different patients have different transverse carpal

tunnel thicknesses and an adjustable blade guideway allows an operator to adjust for

these different thicknesses. The blade guideway height can be adjusted using any

desired adjustment mechanism. In certain cases, the blade guideway height is adjusted

by changing the angle of the ramps or inclines. In other cases, the blade guideway

height is adjusted using a balloon elevator.

The shaft also includes one or more balloons that expand radially outwardly from the

shaft. The balloons serve a number of different purposes. First, the balloons help to

anchor the device within the body region to provide stability during cutting of the soft

tissue. Also, the balloons help to push nearby at-risk structures away from the device

during cutting. This helps t o ensure that only the desired soft tissue is cut and that

nearby at-risk structures are not cut.

The shaft can have any desired number of radially-expanding balloons. In some cases,

the shaft includes a lateral balloon that expands radially outwardly from one of the two

side walls. In other cases, the shaft includes a dorsal balloon that expands radially

outwardly from the bottom wall. Skilled artisans will understand that the shaft can have

any desired number of lateral and/or dorsal balloons.

In some embodiments, the distal tip includes one or more balloons that expand radially

outward from the distal tip. Like the shaft, the distal tip can include any desired number



of radially-expanding balloons. In some cases, the distal tip includes a dorsal balloon

that expands radially outward form a bottom surface of the tip. These balloons serve

the same purposes as the balloons that expand from the shaft.

When inflated, the balloons can have any desired configuration. In some cases, the

balloons have a spherical configuration. In other cases, the balloons have an oval

configuration. In yet other cases, the balloons have a bilobular configuration.

The balloons can also be inflated and deflated using a number of different techniques.

Generally, an inflation device supplies inflation material t o inflate the balloons and

removes inflation material t o deflate the balloons. The inflation material can be a gas

(e.g., air) or a liquid or fluid (e.g., water or saline). The balloons can also inflate to a

desired size selected to accommodate the patient body area of interest. For example, in

some cases, the balloons can be provided with a specific size such that when they are

fully inflated, they have a specific inflated size. In other cases, the balloons can have a

standard size but can be partially inflated or fully inflated to have a variety of different

inflated sizes. In some cases, the balloon inflation can be graded to allow the operator

to choose a particular balloon diameter. In certain cases, the balloon inflation can be

pressure dependent, such that the balloon manually or automatically inflates until a

specific pressure is exerted on the balloon surface.

The inflation device supplies inflation material to the balloons using any desired

arrangement. In some cases, the shaft includes one or more conduits operably coupled

to both the balloons and the inflation device to deliver and remove gas/fluid to and

from the balloons. In some cases, a single conduit is used t o deliver and remove

gas/fluid to and from the balloons. In other cases, a plurality of conduits can be used. In

one example, a first conduit can deliver and remove gas/fluid to and from a first balloon

while a second conduit can deliver and remove gas/fluid to and from a second balloon.

In another example, a first conduit can deliver gas/fluid to all of the balloons while a

second conduit can remove gas/fluid from all of the balloons. Skilled artisans will

understand that any arrangement of conduits can be used.



In some embodiments, the distal end also includes a plurality of suction openings. In

some cases, the suction openings can be provided along the shaft surface that is

destined to be positioned adjacent to or in direct contact with the soft tissue being cut.

In many cases, the suction openings are provided along a top surface of the shaft. The

suction openings can have any desired configuration. In some cases, the suction

openings are circular holes. In other cases, the suction openings are slots. In yet other

cases, the suction openings are provided as a single elongated slot that extends along a

shaft longitudinal axis.

Suction is applied to the suction openings to suck air through the suction openings. This

causes soft tissue near the suction openings to move closer to the surface. Suction can

be applied to the suction openings using any desired mechanism. In some cases, the

shaft includes one or more conduits operably coupled to the suction openings to apply

suction to the suction openings. In some cases, a single conduit is used to apply suction

to the suction openings. In other cases, a plurality of conduits can be used. For example,

a first conduit can apply suction to some of the suction openings and a second conduit

can apply suction to other of the suction openings. Skilled artisans will understand that

any arrangement of conduits can be used.

In some embodiments, the distal tip includes a portion that expands and contracts so

the tip can be inserted into the body with a smaller cross-section and then expanded

once in the body to a larger cross-section. In some cases, the portion that expands and

contracts is an outer shell provided on the distal tip. For example, the outer shell can be

provided along a portion of the shaft (or the entire shaft) t o expand radially outward

when positioned in the body to create a greater distance between the central/ventral

portion of the device when the knife is exposed during activation. Such an outer shell

provides even further protection to the body structures near the tissue being cut. The

outer shell can expand and contract using any known mechanism. In some cases, the

outer shell includes a firm material. In other cases, the outer shell includes a malleable

material. Mechanisms that expand/contract an outer shell include but are not limited to



a coil, wedge and sleeve mechanism, a sliding wedge bolt mechanism, an expansion-

shell bolt mechanism, slot and wedge bolt mechanism, and a balloon

expander/contracter mechanism. Skilled artisans will also understand that any number

of outer shells can be provided on the distal tip.

Certain exemplary embodiments of a transverse carpal ligament cutting device 10 will

now be described with reference t o the Figures. FIGSs. 1-7 illustrate a transverse carpal

ligament cutting device 10 according to an embodiment. The device 10 has a proximal

end 12 and a distal end 14. The proximal end 12 can have any configuration t o enable an

operator t o control various functions on the distal end 14. In some cases, the proximal

end 12 includes a single-hand handpiece according t o any desired configuration. The

distal end 14 is configured t o perform various functions, including cutting a transverse

carpal ligament in a carpal tunnel region.

FIG. 1 illustrates a side view of a proximal end 12 according t o an embodiment. As

shown in FIG. 1, the proximal end 12 includes a single-hand handpiece 16. The single-

hand handpiece 16 has a configuration that allows an operator t o operate the device 10

using a single hand only. The handpiece 16 can have any desired handpiece

configuration. In FIG. 1, the handpiece is configured as a gun-like handpiece. However,

skilled artisans will understand that the handpiece can instead have any other

embodiment described herein for a handpiece. For example, the handpiece can instead

be configured as a handle 216 as shown in any of FIGs. 14, 28 and 29.

In FIG. 1, the handpiece 16 is configured as a gun-like handpiece that includes the one or

more controls 18 in a trigger area such that the operator can grip the handpiece 16

while operating the one or more controls with fingers. For example, in some

embodiments, the controls 18 activate movement of a blade. In other embodiments,

the controls 18 activate inflating and deflating of balloons. In yet other embodiments,

the controls 18 activate suction through a passage.



The handpiece 16 is coupled to a shaft 20 that extends distally towards a distal end. The

handpiece 16 can be coupled to the shaft 20 using a variety of different configurations.

In some cases, the handpiece 16 and shaft 20 have a permanent junction. For example,

the handpiece 16 and shaft 20 can have a set angular junction or a set straight junction.

In other cases, the handpiece 16 and shaft 20 have an adjustable junction that can be

adjusted to accommodate operator preference. For example, the handpiece 16 and

shaft 20 can have a junction that is adjustable in length or angulation. In yet other cases,

the handpiece 16 and the shaft 20 can have a removable junction so that the handpiece

16 and the shaft 20 are removable from one another.

The shaft 20 has any desired cross-section shape. As the shaft 20 extends from the

proximal end 12 towards the distal end 14, it can maintain the same cross-section shape

or it can assume a different cross-section shape. In some cases, as the shaft 20 extends

from the proximal end 12 to the distal end 14, it maintains a circular cross-section. In

other cases, as the shaft 20 extends from the proximal end 12 t o the distal end 14, it

changes from a circular cross-section to a non-circular cross section. In yet other cases,

as the shaft 20 extends from the proximal end 12 t o the distal end 14, it maintains a

non-circular cross section. In further cases, as the shaft 20 extends from the proximal

end 12 to the distal end 14, it changes from a non-circular cross-section to a circular

cross-section.

The shaft 20 can also be provided as a single piece or as a plurality of different pieces. In

some cases, the shaft 20 extends from the proximal end 12 t o the distal end 14 has a

single piece. In other cases, the shaft 20 extends from the proximal end 12 to the distal

end 14 as a plurality of pieces. The shaft 20 is also formed of any desired medically

acceptable material.

The shaft 20 also has any desired size that is suitable for performing a CTR procedure. As

the shaft 20 extends from the proximal end 12 t o the distal end 14, it can maintain the

same diameter or it can assume a different diameter. In some cases, as the shaft 20

extends from the proximal end 12 to the distal end 14, it increases in diameter. In other



cases, as the shaft 20 extends from the proximal end 12 to the distal end 14, it increases

in diameter.

The device 10 includes a distal end 14 that is the working end that inserts into the carpal

tunnel region. FIGs. 2-7 illustrate views of a distal end 14 according t o one embodiment.

The distal end 14 includes a shaft 20, tip 22, a shaft opening 24, a blade 26, a blade

guideway 28, a blade stop 30, a first lateral balloon 34a and a second lateral balloon

36b. Each of these components work together t o safely cut a transverse carpal ligament

in a carpal tunnel region.

The distal end 14 includes a shaft 20 that has a size and cross-section shape that is

suitable for being inserted into the carpal tunnel region. The shaft 20 extends

longitudinally along a longitudinal axis "x." The shaft 20 has a top surface 40, side

surfaces 42, 44, and a bottom surface 46. In this first embodiment, the shaft 20 has a

non-circular cross-section such that top surface 40 includes a single top wall, the side

surfaces 42, 44 include two side walls, and the bottom surface 44 includes three side

walls. Of course, skilled artisans will understand that the shaft 20 can include any other

desired cross-section and that each shaft surface can include any desired number of side

walls.

The distal end 14 includes a tip 22. The tip 22 is the distal-most end of the device 10 and

is positioned distally to the shaft 20. In some cases, the tip 22 is an extension of the

shaft 20. In other cases, the tip 22 is a separate piece that is positioned on the distal end

of the shaft. The tip 22 can have any size or shape that guides the distal end 14 through

the carpal tunnel area. In this first embodiment, the tip 22 has a pointed configuration.

Of course, the tip 22 can have any other desired configuration. In some embodiments,

the tip 22 is an echogenic tip t o improve visualization. In some cases, the echogenic tip

includes an ultrasound probe and is sized and shaped to house an ultrasound probe.

The shaft 20 also includes a shaft opening 24. The shaft opening 24 also extends for a

distance longitudinally along the surface that is destined t o be positioned adjacent to or



in direct contact with the transverse carpal tunnel ligament. In this first embodiment, as

best shown in FIG. 2, the shaft opening 24 extends along the top surface 40 and two

side surfaces 42, 44 so that the shaft opening 24 is open superiorly, medially and

laterally. This results in an "open" shaft opening 24.

The shaft 20 also houses a blade 26. The blade 26 includes a cutting edge 32 that is

configured t o cut a transverse carpal ligament. In this first embodiment, the cutting

edge 32 is a distal most edge of the blade 26. The cutting edge 32 can have any desired

configuration that cuts a transverse carpal ligament. Here, the cutting edge 32 has a

sharp angulated edge. However, this is not required and the cutting edge 32 can have

any other desired configuration.

The shaft 20 also includes a blade guideway 28 that guides movement of the blade 26.

The blade guideway 28 can be configured as a guide rail or as a tunnel. In the illustrated

embodiment, the blade guideway 28 is configured as a guide rail that extends in a

direction parallel t o the longitudinal axis x . Also, the guide rail is a substantially flat

guide rail. Additionally, the shaft 20 includes a blade stop 30 that stops movement of

the blade 26. In some cases, the blade stop 30 is sized and shaped t o receive the cutting

edge 32.

The blade 26 moves longitudinally along the "x" axis along the guide rail 28 in a forward

distal direction and backward proximal direction. As the blade 26 moves forward

distally, the cutting edge 32 moves towards the blade stop 30. Likewise, as the blade 26

moves backward proximally, the cutting edge 34 moves away from the blade stop 30.

The blade 26 can perform cutting as an operator moves the blade proximally or distally

or both.

The shaft 20 also includes one or more balloons that expand or inflate radially outwardly

from the shaft 20. This first embodiment illustrates two lateral balloons 34a, 34b. The

balloons 34a, 34b inflate and expand outward laterally from the shaft 20. Likewise, the

balloons 34a, 34b deflate and shrink inwardly toward the shaft 20. When inflated, the



balloons 34a, 34b have a spherical, oval, bilobular or other configuration. When

deflated, the balloons 134a, 34b are generally flush with the shaft 20.

Skilled artisans will understand that any number of radially expanding balloons can be

used and be placed anywhere about the shaft 20 to secure the distal end 14 in position

within the carpal tunnel region and to expand the "safe zone." As the radially expanding

balloons inflate, they move the flexor tendons, median nerve, and ulnar neurovascular

bundle away from the device 12, effectively increasing the "safe zone." This helps t o

ensure that only the transverse carpal ligament is cut and that nearby at-risk structures

are not cut.

In some embodiments, the distal tip 22 includes one or more balloons that expand

radially outward from the distal tip 22. The first embodiment does not use such a distal

tip balloon. However, skilled artisans will understand that such a distal tip balloon can

be used t o increase the distal "safe zone" between the tip and the superficial palmar

arch and/or further pushes the tip superiorly (i.e. palmarly) to engage the distal end of

the transverse carpal ligament.

The balloons 34a, 34b can also be inflated and deflated using a number of different

techniques. In some cases, an inflation device supplies an inflation material t o the

balloons. The inflation material can be a gas (e.g., air) or a fluid or liquid (e.g., water or

saline).

The inflation device supplies inflation material t o the balloons 34a, 34b using any

desired arrangement. In some cases, the shaft includes one or more conduits operably

coupled to both the balloons and the inflation device to deliver and remove gas/fluid to

and from the balloons. In the first embodiment, the shaft 20 includes a conduit 50 that

delivers and removes gas or fluid from the balloons 34a, 34b. Of course, skilled artisans

will understand that other conduit arrangements and other mechanisms of inflating and

deflating the balloons 34a, 34b can be used.



The balloons 34a, 34b can be made expandable using any number of desired

configurations. In some cases, the entire balloon is expandable and thus inflates and

deflates. In other cases, only part of the balloon is expandable. For example, the balloon

can have a fixed portion and an expandable portion. The fixed portion can be the

portion that directly attaches t o a conduit whereas the expandable portion does not

directly attach to a conduit and instead expands freely of the conduit.

The balloons 34a, 34b also inflate t o a desired size selected t o accommodate the size of

a patient's wrist (and thus the patient's carpal tunnel region). For example, in some

cases, the balloons can be provided with a specific size such that when they are fully

inflated, they have a specific inflated size. In one embodiment, each of the balloons 34a,

34b inflate to a similar or same diameter (e.g., a diameter of about 1.5mm). In patients

with larger wrists, larger balloons can be used. In patients with smaller wrists, smaller

balloons can be used. In another embodiment one of the balloons 34a, 34b inflates t o

one size and the other inflates to a different size. In other cases, the balloons 34a, 34b

can have a standard size but can be partially inflated or fully inflated t o have a variety of

different inflated sizes. In some cases, the balloon inflation can be graded t o allow the

operator t o choose a particular balloon diameter. In certain cases, the balloon inflation

can be pressure dependent, such that the balloon manually or automatically inflates

until a specific pressure is exerted on the balloon surface.

FIGs. 2, 4 and 6 show the distal end 14 in an inactive position. In the inactive position,

the blade 26 is positioned such that its cutting edge 32 is protected within with the shaft

20 and is positioned proximally from the "open" shaft opening 24. The balloons 34a, 36b

are also deflated. In this inactive position, the blade 26 is not exposed and does not

pose and risk t o the operator or the patient. Thus, the operator inserts and removes the

distal end 14 into and from the carpal tunnel region when it is in the inactive position.

FIGs. 3, 5 and 7 show the distal end 14 in an active position. In the active position, the

blade 26 is positioned such that its cutting edge 32 is within the shaft opening 24. In the

active position, the blade 26 is exposed and is able t o cut the transverse carpal ligament.



The balloons 34a, 34b are also inflated to anchor the distal end 14 in position within the

body and to expand the "safe zone" while the blade 26 performs cutting.

[98] During use, an operator inserts the distal end in an inactive position into the carpal

tunnel region so that the transverse carpal ligament is positioned within the shaft

opening 24 and the tip 22 is hooked around a distal end of the transverse carpal

ligament. The operator then activates a control t o cause the balloons 34a, 34b to inflate.

The inflated balloons 34a, 34b stabilize the distal end 14 in position within the carpal

tunnel region and expand the "safe zone."

[99] The operator next activates a control t o cause the blade 26 cut the transverse carpal

ligament. In one embodiment, the operator moves the blade 26 backward distally along

the guideway 28 so that its cutting edge 32 moves backward away from the blade stop

30 and into the covered shaft 20. As the blade 26 moves proximally, the cutting edge 32

cuts the transverse carpal ligament that is positioned within the shaft opening 24. Once

the cutting edge 32 moves into the covered shaft 20, the ligament is completely cut.

The operator can repeat this process as necessary.

[100] In another embodiment, the operator activates a control to cause the blade 26 to move

forward distally along the guideway 28 so that its cutting edge 32 moves toward the

blade stop 30. As the blade 26 moves distally, the cutting edge 32 cuts the transverse

carpal ligament that is positioned within the shaft opening 24. The blade stop 28 stops

the cutting edge 32 from moving any further distally. Once the cutting edge 32 engages

the blade stop 30, the ligament is completely cut. The operator can then repeat this

process as necessary.

[101] Once the transverse carpal ligament has been cut and the blade 26 is moved back into

the covered shaft 20, the operator then activates a control t o cause the balloons 34a,

34b to deflate. The distal end 14 resumes an inactive position and the operator can then

safely remove the distal end 14 from the body.



[102] FIGs. 8-13 illustrate views of a transverse carpal ligament cutting device 100 according

t o another embodiment. The device 100 has a proximal end (not shown) and a distal

end 114 that inserts into the carpal tunnel region. The proximal end 12 includes a

single-hand handpiece according t o any desired configuration. The single-hand

handpiece 16 has a configuration that allows an operator t o operate the device 10 using

a single hand only. Skilled artisans will understand that the handpiece can have any of

the embodiments described herein for a handpiece, including the handpiece shown in

each of FIGs. 1, 14, 28 and 29.

[103] The proximal end is coupled t o a shaft 120 that extends distally towards a distal end

114. The shaft 120 can have any embodiment already described for shaft 20. The

proximal end can have any desired configuration t o allow an operator t o control various

functions on the distal end 114. The distal end 114 includes a shaft 120, a tip 122, a

shaft opening 124, a blade 126, an optional blade base plate 128, a blade elevator

balloon 130, a first lateral balloon 134a, a second lateral balloon 134b, a dorsal balloon

136 and a plurality of suction holes 138. Each of these components work together to

safely cut a transverse carpal ligament in a carpal tunnel region.

[104] The distal end 114 includes a shaft 120 that has a size and cross-section shape that is

suitable for being inserted into the carpal tunnel region. The shaft 210 extends

longitudinally along a longitudinal axis "x." The shaft 120 has a top surface 140, side

surfaces 142, 144, and a bottom surface 146. In this second embodiment, the shaft 120

has a non-circular cross-section such that top surface 140 includes a single top wall and

the side surfaces 142, 144 and the bottom surface 44 includes a curved side wall. Of

course, skilled artisans will understand that the shaft 120 can include any other desired

cross-section and that each shaft surface can include any desired number of side walls.

[105] The distal end 114 includes a tip 122. The tip 122 is the distal-most end of the device 10

and is positioned distally t o the shaft 120. In some cases, the tip 122 is an extension of

the shaft 120. In other cases, the tip 122 is a separate piece that is positioned on the

distal end 114 of the shaft 120. The tip 122 can have any size or shape that guides the



distal end 114 through the carpal tunnel area. In this second embodiment, the tip 122

has a conical configuration. Again, skilled artisans will understand that the tip 122 can

have any other desired configuration. In some embodiments, the tip 122 is an echogenic

tip that includes an ultrasound probe and is sized and shaped t o house an ultrasound

probe.

[106] The shaft 120 also includes a shaft opening 124. The shaft opening 124 also extends for

a distance longitudinally along the "x" axis. The shaft opening 124 extends along a

surface that is destined to be positioned in direct contact with the transverse carpal

ligament. In this second embodiment, the top surface 140 is the surface that is destined

to be positioned in direct contact with the transverse carpal ligament. As such, the shaft

opening 124 extends along the top surface 140 only so that the shaft opening 124 is

only open superiorly. This results in a "closed" shaft opening 124.

[107] The shaft 120 also houses a blade 126. The blade 126 includes a cutting edge 132 that is

configured to cut a carpal tunnel ligament. In this second embodiment, the cutting edge

132 is a top edge of the blade 126. The cutting edge 132 can have any desired

configuration that cuts soft tissue. Here, the cutting edge 132 has a sharp straight edge.

The cutting edge 132 can also have any desired length.

[108] The shaft 120 also includes an optional blade base plate 128 that supports the blade

126. The blade base plate 128 attaches to the blade 126 along a bottom edge of the

blade. Also, a blade elevator balloon 130 is positioned beneath the blade base plate

128. In some embodiments, the blade 126 is connected directly to the blade elevator

balloon 130 (and there is no blade base plate 128). The blade elevator balloon 130 can

have any desired configuration, such as a spherical or bilobular configuration.

[109] When the blade elevator balloon 130 inflates, it expands upward, thus moving the blade

base plate 128 (if included) and the blade 126 upward. The top cutting edge 132 moves

upward through the opening 124 and cuts the overlying transverse carpal ligament.

When the blade elevator balloon 130 deflates, it shrinks downward, thus moving the



blade base plate 128 (if included) and the blade 126 downwa rd until it is again

protected within the shaft 120. The blade elevator ba lloon 130 can have any desi red

configuration and size so that it ca n move the base plate 128 and/or the blade elevator

ba lloon 130 upwa rd and downwa rd .

[110] The shaft 120 also incl udes a conduit 152 that delivers and removes gas or f luid t o and

from the blade elevator ba lloon 130. Of course, ski lled artisa ns wi l l understa nd that

other conduit arra ngements and other mecha nisms of inflati ng and deflati ng the blade

elevator ba lloon 130 ca n be used.

[Ill] The blade 126 can be elevated to any desi red degree. The degree of elevation also

determi nes the degree of cutting of the overlyi ng tra nsverse ca rpa l liga ment. An

operator can vary and individ ua lize the degree of cutti ng of the tra nsverse ca rpa l

liga ment by varyi ng the degrees of the ba lloon elevator expansion 130 and thus the

base plate 128 elevation.

[112] The dista l end 114 also incl udes a f irst latera l ba lloon 134a and a second latera l ba lloon

134b. The dista l end 114 also includes a dorsa l ba lloon 136. The ba lloons 134a, 134b,

136 inflate and expand outwa rd latera lly from the device 112. Li kewise, the ba lloons

134a, 134b, 136 deflate and shrink inwa rd ly towa rd the device 112. When inflated, the

ba lloons 134a, 134b, 136 have a spherica l, ova l, bilobula r or other configuration. When

deflated, the ba lloons 134a, 134b, 136 are genera lly f lush with the dista l end 114.

[113] This embodiment i l lustrates two latera l ba lloons and one dorsa l ba lloon. However,

ski lled artisa ns wil l understa nd that any num ber of ba lloons can be used and the

ba lloons can be placed anywhere about the shaft t o secu re the distal end 114 in position

withi n the ca rpa l tunnel region and t o expand the "safe zone."

[114] The ba lloons 134a, 134b, 136 also inflate to a desired size selected to accom modate the

size of a patient's wrist (and t hus the patient's ca rpa l tunnel region). For example, in

some cases, the ba lloons 134a, 134b, 136 ca n be provided with a specific size such that

when they are fully inflated, they have a specific inflated size. In one embodi ment, each



of the balloons 134a, 134b, 136 inflate to a similar or same diameter (e.g., a diameter of

about 1.5mm). In patients with larger wrists, larger balloons can be used. In patients

with smaller wrists, smaller balloons can be used. In another embodiment one of the

balloonsl34a, 134b, 136 inflates to one size and another inflates to a different size. In

other cases, the balloons 134a, 134b, 136 can have a standard size but can be partially

inflated or fully inflated to have a variety of different inflated sizes. In some cases, the

balloon inflation can be graded to allow the operator to choose a particular balloon

diameter. In certain cases, the balloon inflation can be pressure dependent, such that

the balloon manually or automatically inflates until a specific pressure is exerted on the

balloon surface.

[115] The shaft 120 also includes a conduit 150 that delivers and removes gas or fluid from

the balloons 134a, 134b, 136. An inflation device (not shown) supplies inflation material

such as gas, fluid, water or air t o the conduit 150. The inflation device also retracts

inflation material from the balloons 134a, 134b, 136 back through the conduit 150 and

back into the inflation device. Of course, skilled artisans will understand that other

conduit arrangements and other mechanisms of inflating and deflating the balloons

134a, 134b, 136 can be used. For example, in some cases, a separate conduit can

connect each balloon to an inflation device. Here then, each the balloons 134a, 134b,

136 would be connected to an inflation device via its own conduit.

[116] The shaft 120 further includes a plurality of suction openings 138. In some cases, the

suction openings 138 can be provided along a shaft surface that is destined to be

positioned in direct contact with the transverse carpal ligament. In the second

embodiment, the top surface 144 is the surface that is destined to be positioned in

direct contact with the transverse carpal ligament. As such, the suction openingsl38 can

be provided along the top surface 144.

[117] The suction openings 138 can have any desired configuration. In the second

embodiment, the suction openings 138 are circular holes. Of course, the suction



openings 138 can have any other desired shapes such as a plurality of slots or a single

slot.

[118] Suction is applied to the suction openings 138 t o suck air through the suction openings

138. This causes the transverse carpal ligament t o move closer t o the top surface 144.

Suction can be applied t o the suction openings 138 using any desired mechanism. In

some cases, the shaft 120 includes a vacuum conduit 154 that sucks air through the

suction openings 138. Skilled artisans will understand that one or more conduits can be

operably coupled t o the suction openings t o apply suction to the suction openings 138.

In some cases, a single conduit is used t o apply suction t o the suction openings 138. In

other cases, a plurality of conduits can be used. For example, a first conduit can apply

suction to some of the suction openings 138 and a second conduit can apply suction to

other of the suction openings 138. Skilled artisans will understand that any arrangement

of conduits can be used.

[119] FIGs. 8, 10 and 12 show the distal end 114 in an inactive position. In the inactive

position, the blade 126 is positioned such that its cutting edge 132 is protected within

with the shaft 120. The balloons 130, 134a, 134b, 136 are also deflated. In this inactive

position, the blade 126 is not exposed and does not pose and risk t o the operator or the

patient. Thus, the operator inserts and removes the distal end 114 into and from the

carpal tunnel region when it is in the inactive position.

[120] FIGs. 9, 11 and 13 show the distal end 114 in an active position. In the active position,

blade elevator balloon 130 is inflated and the blade 126 is positioned such that its top

cutting edge 132 extends through the superior shaft opening 124 and is exposed. In the

active position, the blade 126 is exposed and is able t o cut the transverse carpal

ligament. The balloons 134a, 134b, 136 are also inflated t o anchor the distal end 114 in

position within the body and t o expand the patient's safe zone while the blade 126

performs cutting.



[121] During use, an operator inserts the distal end 114 into a carpal tunnel region such that

the transverse carpal ligament is positioned adjacent the working side 124 of the distal

end 114. The operator then activates a control to cause the balloons 134a, 134b, 136 t o

inflate and t o expand the safe zone within the carpal tunnel region. The operator next

activates a control t o suck air through the suction openings 138. Again, this is turn pulls

the transverse carpal ligament towards the top surface 140 t o optimize contact

between the top surface 140 and the transverse carpal ligament.

[122] The operator next activates a control t o cause the balloon elevator t o expand so that

the cutting edge 132 moves upward through the opening 124 and cuts into the

transverse carpal ligament. The depth of the cut can be varied by modulating the extent

of the blade elevator balloon 130 inflation. In general, 2-3 mm of upward displacement

is sufficient t o cut the transverse carpal ligament. The ligament may be completely cut

by the upward motion, or may be partially cut/fenestrated by reducing the amount of

blade elevation and/or using a blade having a serrated or saw tooth cutting edge 132.

[123] In some cases, once the cutting edge 132 is engaged with the transverse carpal

ligament, the operator can manually move the entire device 12 forward distally and

backward proximally t o impart a sawing motion, as necessary or desired. However, the

amplitude of anticipated operator motion should be small given the stabilizing

properties of the device.

[124] Once the transverse carpal ligament is cut, the operator activates controls to stop the

suction through the suction holes and t o deflate all the balloons 134a, 134b, 136. This

causes the blade 126 t o move back downward into the shaft 120. The operator then

safely removes the distal end 114 from the body.

[125] FIGs. 14-27 illustrate views of a transverse carpal ligament cutting device 200 according

t o another embodiment. Referring t o FIG. 14, the device 200 has a proximal end 212

and a distal end 214. The proximal end 212 includes a handle 216. The distal end 214

includes a shaft 220 that inserts into the carpal tunnel region. The handle 216 includes a



blade activation assembly 222. The device 200 also includes an inflation assembly 218

coupled t o the handle 216. The inflation assembly 218 and blade activation assembly

222 each control various functions of the shaft 220 at the distal end 214.

[126] Referring to FIGs. 15-16, the distal end 214 includes a shaft 220, a tip 224, a shaft

opening 226, a blade 228, a first balloon 234a and a second balloon 234b. The shaft 220

can also include a shaft cover 236. The shaft 220 also has a size and cross-section shape

that is suitable for being inserted into the carpal tunnel region. The shaft 220 extends

longitudinally along a longitudinal axis "x." The shaft 220 has a top surface 238, side

surfaces 240a, 240b, and a bottom surface 242. The shaft 220 can also have any

embodiment described for shaft 20 or shaft 120.

[127] The distal end 214 includes a tip 224. The tip 224 is the distal-most end of the device

200 and is positioned distally t o the shaft 220. In some cases, the tip 224 is an extension

of the shaft 220. In other cases, the tip 224 is a separate piece that is positioned on the

distal end of the shaft 220. The tip 224 can have any size or shape that guides the distal

end 214 through the carpal tunnel area. In this embodiment, the tip 224 has a rounded

configuration. Of course, the tip 224 can have any other desired configuration. In some

embodiments, the tip 224 is an echogenic tip that includes an ultrasound probe and is

sized and shaped to house an ultrasound probe.

[128] The shaft 220 also includes a shaft opening 226. The shaft opening 226 also extends for

a distance longitudinally along the surface that is destined t o be positioned adjacent to

or in direct contact with the transverse carpal tunnel ligament. In this embodiment, as

shown in FIGs. 15-16, the shaft opening 226 extends along the top surface 238 so that

the shaft opening 226 is open superiorly.

[129] The shaft 220 also houses a blade 228. Referring t o FIGs. 17-19, the blade 228 includes a

blade shaft 244 and a blade working end 246. The blade shaft 244 engages with a blade

activation assembly 222 t o move the blade 228 forward and backward. The blade

working end 246 is the end that is configured t o cut a transverse carpal ligament.



[130] FIGs. 20-21 illustrate a blade working end 246 according to an embodiment. In this

embodiment, the blade working end 246 is configured as a hook. The hook includes an

outer surface 248 and an inner surface 250 that come together at a point 252. The inner

surface 250 includes a cutting edge 254. The cutting edge 254 thus includes a non-linear

edge. Instead the cutting edge 254 includes a curved edge. In other embodiments, the

blade working end is configured as an angled blade having an outer surface and an inner

surface. The inner surface includes an angled cutting edge.

[131] The outer surface 248 does not include a cutting edge. Rather, at least part of the entire

outer surface 248 (or substantially the entire outer surface 248 or the entire outer

surface 248) is a dull and/or blunt surface that would not cut body tissue. Likewise, the

point 252 is configured as a tip that would not cut body tissue. In other words, the point

252 does not have any exposed sharp edges that would cut body tissue. In some cases,

the point 252 is a blunt point and/or a dull point and/or a rounded point.

[132] The blade working end 246 also includes a blade pin 256. The blade pin 256 is positioned

on the blade working end 246 such that the pin 256 moves along a blade guideway 258

(described below). In some embodiments, the blade pin 256 is positioned along the

outer surface 248. The blade pin 256 can be mechanically or weldedly attached t o the

blade working end 246. In other embodiments, the blade pin 256 is provided as part of

or integral t o the blade working end 246 and is not a separate piece.

[133] Referring to FIG. 22, the shaft 220 also includes a blade guideway 258 that guides

movement of the blade 228. An operator moves the blade 228 forward and backward

along the blade guideway 258. The blade guideway 258 can be any guide, groove, track

or tunnel that guides the forward and rearward movement of the blade 228. The blade

guideway 258 includes a distal guideway end 260, a distal incline 262, a plateau 264, a

proximal incline 266 and a proximal guideway end 268. As shown, the plateau 264 is

positioned between two inclines 262, 266. Also, the distal incline 262 is positioned

between the distal guideway end 260 and the plateau 264. Further, the proximal incline

266 is positioned between the proximal guideway end 268 and the plateau 264. The



distal incline 262 and proximal incline 266 can be configured as inclines or ramps having

any desired slope. In some cases, the distal incline 262 and proximal incline 266 each

have a slope angle of between 0 ° and 90°. In certain cases, the distal incline 262 and

proximal incline 266 each have a slope angle of between 30° and 60°.

[134] The blade 228 includes a blade pin 256 that moves within or along the blade guideway

258. FIGs. 23-26 illustrate a path of the blade pin 256 as it moves along the blade

guideway 258. In FIG. 23, the blade pin 256 is positioned at the distal guideway end 260.

As shown in FIG. 24, the operator moves the blade 228 backward to move the blade pin

256 up the distal incline 262. As shown in FIG. 25, the operator continues to move the

blade 228 backward so that the blade pin 256 moves backward along the plateau 264.

Once the blade pin 256 reaches the proximal incline 266, it moves down the proximal

incline 266 until it reaches the proximal guideway end 268, as shown in FIG. 26.

[135] When the blade pin 256 is positioned at the distal guideway end 260, as shown in FIG.

23, the cutting edge 254 of the blade 228 is housed within the shaft 220 and is not

exposed through the shaft opening 226. Likewise, when the blade pin 256 is positioned

at the proximal guideway end 268, as shown in FIG. 26, the cutting edge 254 is housed

within the shaft 220 and is not exposed through the shaft opening 226. When the

cutting edge is housed within the shaft 220, the device 200 is in an inactive or protected

position.

[136] On the other hand, when the blade pin 256 is positioned along the plateau 264, as

shown in FIGs. 24-25, the cutting edge 254 of the blade 228 extends through the shaft

opening 226 and is exposed. In this case, the device 200 is in an active position and is

able t o cut soft tissue.

[137] Referring back to FIGs. 15-16, the shaft 220 also includes one or more balloons that

expand radially outwardly from the shaft 220. The balloons can be positioned anywhere

about the shaft 220 such that they expand the safe zone of the carpal tunnel region.

This embodiment illustrates two lateral balloons 234a, 234b that are positioned on sides



240a, 240b of the shaft 220. The balloons 234a, 234b inflate and expand outward

laterally from the shaft 220. Likewise, the balloons 234a, 234b deflate and shrink

inwardly toward the shaft 220. When inflated, the balloons 234a, 234b have a spherical,

oval, bilobular or other configuration. When deflated, the balloons 234a, 234b can be

generally flush with the shaft 220.

[138] The shaft 220 also optionally includes a first channel 230a and a second channel 230b.

The first lateral balloon 234a can be positioned so that it lies within the first channel

230a. Likewise, the second lateral balloon 234b can be positioned so that it lies within

the second channel 230b. The channels 230a, 230b can have any size and shape that

accommodates the balloons 234a, 234b.

[139] Skilled artisans will understand that any number of radially expanding balloons can be

used and be placed anywhere about the shaft 220 t o secure the distal end 216 in

position within the carpal tunnel region and t o expand the "safe zone." As the radially

expanding balloons inflate, they move the flexor tendons, median nerve, and ulnar

neurovascular bundle away from the device 200, effectively increasing the "safe zone."

This helps to ensure that only the transverse carpal ligament is cut and that nearby at-

risk structures are not cut.

[140] The device 200 also includes a blade activation assembly 222. FIGs. 17-19 illustrate an

embodiment of a blade activation assembly 222. The blade activation assembly 222

includes a slider button 270, a first plate 272, a second plate 274, a plate pin 276, a first

screw 278a, a second screw 278b, a blade latch 280, a blade latch pin 282 and a ball

284. The slider button 270 is positioned on an external surface of the handle 216. An

operator engages the slider button 270 with a finger (for example by engaging a thumb

with the slider button 270). The operator pulls the slider button 270, which allows the

guide pin 256 to slide away from the distal guideway 260 within the guideway incline

262 until reaching the end point of the proximal guideway 268. The slider button 270

can move in both forward and backward directions t o move the blade 228 forward and

backward.



[141] The device 200 also includes an inflation assembly 218. The inflation assembly 218

includes the first balloon 234a, a first conduit 286a, the second balloon 234b, a second

conduit 286b, and an inflation device 288. The inflation device 288 can be provided

inside of the handle 216 and/or provided outside of the handle 216. FIG. 27 illustrates

an embodiment of an inflation assembly 288 that is provided outside of the handle 216.

Skilled artisans will also understand that the inflation assembly 218 described in this

embodiment can also be included in any of the other device embodiments (e.g., device

10, 100) described herein.

[142] The first conduit 286a connects the first balloon 234a to the inflation device 288.

Likewise, the second conduit 286b connects the second balloon 236b to the inflation

device 288. The inflation device 288 supplies inflation material such as gas, fluid, water

or air t o each the first conduit 286a and second conduit 286b, which in turn supply the

inflation material to the first balloon 234a and the second balloon 234b. The inflation

material causes the first balloon 234a and the second balloon 234b t o inflate. The

inflation device 288 also retracts inflation material from the first balloon 234a and

second balloon 234b back through the first conduit 286a and second conduit 286b and

back into the inflation device 288. Thus, the inflation device 288 inflates and deflates

the balloons 234a, 234b.

[143] In some embodiments, the first conduit 286a and the second conduit 286b directly

connect t o the inflation device 288. In other embodiments, a piping arrangement 290 is

provided between the first conduit 286a, the second conduit 286b and the inflation

device 288. For example, as shown in FIG. 27, each the first conduit 286a and the second

conduit 286b connect to a coupling 292. In some cases, the coupling 292 is a y-shaped

coupling that splits inflation material into the first conduit 286a and second conduit

286b when the material is moving towards the balloons 234a, 234b. Likewise, the

coupling 292 can combine inflation material from the first conduit 286a and the second

conduit 286b into a single conduit 294 when the material is moving back towards the



inflation device 288. Such a piping arrangement 290 can provide increased efficiency of

movement of the inflation material.

[144] The first balloon 234a connects to the first conduit 286a and the second balloon

connects 234b to the second conduit 286b. In some embodiments, the first balloon

234a directly attaches t o the first conduit 286a and the second balloon 234b directly

attaches t o the second conduit 286b, although this is not required. In certain cases, the

first conduit 286a is positioned inside of the first balloon 234a and the second conduit

286b is positioned inside of the second balloon 234b. Each conduit 286a, 286b includes

a plurality of openings 202 that open into the balloons 234a, 234b.

[145] FIG. 15 illustrates one embodiment showing a conduit positioned inside of a balloon. In

FIG. 15, the second conduit 286b is shown positioned inside of the second balloon 234b.

The second conduit 286b includes a plurality of openings 202 that open into the inside

of the second balloon 234b. Inflation material moves in and out of these openings 202.

Although not seen in FIG. 15, the first balloon 234a can connect t o the first conduit 286a

in a similar or identical manner.

[146] The balloons 234a, 234b can have any desired configuration that allows them t o inflate

and deflate. In some embodiments, the entire balloon is expandable and thus inflates

and deflates. In other embodiments, only part of the balloon is expandable. For

example, the balloon can have a fixed portion and an expandable portion. FIG. 15

illustrates an embodiment wherein the balloon 234b has a fixed portion and an

expandable portion 206. The fixed portion 204 can be the portion that directly attaches

t o conduit 286b whereas the expandable portion 206 does not directly attach to the

conduit 286b and instead expands freely of the conduit 286b.

[147] The balloons 234a, 234b also inflate t o a desired size selected t o accommodate the size

of a patient's wrist (and thus the patient's carpal tunnel region). For example, in some

cases, the balloons 234a, 234b can be provided with a specific size such that when they

are fully inflated, they have a specific inflated size. In one embodiment, each of the



balloons 234a, 234b inflate t o a similar or same diameter (e.g., a diameter of about

1.5mm). In patients with larger wrists, larger balloons can be used. In patients with

smaller wrists, smaller balloons can be used. In another embodiment one of the

balloons 234a, 234b inflates t o one size and another inflates to a different size. In other

cases, the balloons 234a, 234b can have a standard size but can be partially inflated or

fully inflated t o have a variety of different inflated sizes. In some cases, the balloon

inflation can be graded to allow the operator t o choose a particular balloon diameter. In

certain cases, the balloon inflation can be pressure dependent, such that the balloon

manually or automatically inflates until a specific pressure is exerted on the balloon

surface.

[148] The inflation device 288 can be any desired device known in the art that holds inflation

material and both pushes inflation material out of the inflation device 288 and pulls

inflation material back into the inflation device 288. In FIG. 27, the inflation device 288 is

a syringe 232. Skilled artisans will understand that the illustrated syringe 232 is merely

one embodiment of an inflation device 288 and that other devices are suitable. Also, in

the illustrated embodiment, the syringe 232 is provided outside of the handle 216.

However, skilled artisans will understand that the syringe 232 can instead be provided

inside of the handle 216. The syringe 232 can be provided by itself or as part of a syringe

control assembly (e.g., as a part of a syringe control assembly 324 described with

reference to FIGs. 28-32).

[149] The syringe 232 includes a barrel 296 and a plunger 298. The syringe 232 holds fluid

inside of the barrel 296. When the operator desires t o inflate the balloons 234a, 234b,

he or she pushes the plunger 298 to push fluid into the piping arrangement 290 (or

directly into the conduits 286a, 286b). The fluid moves into the conduits 286a, 286b and

exits through the openings 202 into the balloons 234a, 234b. When the operator desires

t o deflate the balloons 234a, 234b, he or she pulls or retracts the plunger 298 to pull

fluid back towards the inflation device 288. This causes fluid t o move out of the balloons

234a, 234b through the openings 290 and back into the conduits 286a, 286b.



[150] During use, an operator first obtains a device 200 that is in the first inactive position. In

the first inactive position, the device 200 has its blade 228 positioned such that the

blade pin 256 is positioned at the distal guideway end 260 of the blade guideway 258 as

shown in FIG. 23. The cutting edge 254is fully housed and protected within the shaft 220

and the device 200 can be safely inserted into a carpal tunnel region. The device 200

also has its balloons 234a, 234b in a deflated configuration. The operator inserts the

distal end 214 into a carpal tunnel region such that the transverse carpal ligament is

positioned adjacent the top surface 238 of the shaft 220. The operator then activates a

control t o cause the balloons 234a, 234b inflate and t o expand the safe zone within the

carpal tunnel region.

[151] The operator next moves the slider button 270 backward t o move the blade working

end backward and up the distal incline 262 as shown in FIG. 24. Once the blade working

end reaches the plateau as shown in FIG. 25, the cutting edge 254 is fully exposed and

able t o cut the transverse carpal ligament. The operator continues to move the slider

button 270 backward to move the blade working end (and cutting edge) backward along

the plateau 264. As the cutting edge 254 moves backward, it cuts the transverse carpal

ligament.

[152] The operator continues t o move the slider button 270 backward to move the blade

working end backward and down the proximal incline 266. The blade 228 stops moving

backward once the blade pin 256 reaches the proximal guideway end 268 as shown in

Figure 26. Once the blade pin 256 reaches the proximal guideway end 268, the

transverse carpal ligament is cut and the device 200 is in the second inactive position.

The operator then activates a control t o cause the balloons 234a, 234b t o deflate. In this

second inaction position, the device 200 has its blade 228 positioned such that the blade

pin 256 is positioned at the proximal guideway end 268 of the blade guideway 258 as

shown in FIG. 23. The cutting edge 254 is fully housed and protected within the shaft

220 and the device 200 can be safely removed from the body.



[153] In certain embodiments, the handle also houses the syringe. In such cases, the syringe

includes an actuator or control positioned outside of the handle that controls functions

of the syringe. For example, the control can be a lever, slider button, push button

and/or clamp. In some cases, the control is another slider button positioned on an

external surface of the handle. The slider button can be coupled t o a plunger to control

movement of the plunger. In some cases, the slider button is directly connected t o the

plunger. In other cases, the control is a clamp. In such cases, the clamp can be coupled

t o a plunger t o control movement of the plunger. When an operator desires to inflate

the balloons, he or she slides the slider button forward (or compresses the clamp) t o

push the plunger and push fluid from the barrel into a piping arrangement. When the

operator desires t o deflate the balloons, he or she slides the slider button backward (or

decompresses the clamp) to retract the plunger and retract fluid back into the barrel.

[154] FIGs. 28-32 illustrate views of a transverse carpal ligament cutting device 300 according

t o another embodiment. Referring t o FIG. 28, the device 300 has a proximal end 312

and a distal end 314. The proximal end 312 includes a handle 316. The distal end 314

includes a shaft that inserts into the carpal tunnel region. The handle 316 includes a

blade activation assembly 322. The device 300 also includes an inflation assembly 318

coupled t o the handle 316. The inflation assembly 318 and blade activation assembly

322 each control various functions of the shaft at the distal end 314.

[155] The soft tissue cutting device or transverse carpal ligament cutting device 300 includes a

distal end 314 including a shaft. In some embodiments, the distal end 314 can be in

accordance with the distal end 214 already described with reference t o FIGs. 15-16 and

22-26. In such cases, the distal end 314 includes one or more or all of the components

and functions of distal end 214.

[156] The device 300 also includes a blade activation assembly 322. In some embodiments,

the blade activation assembly 322 can be in accordance with the blade activation

assembly 222 already described with reference t o FIGs. 17-19. In such cases, blade

activation assembly 322 includes one or more or all of the components and functions of



blade activation assembly 222. Likewise, the blade activation assembly 322 can include a

blade in accordance with the blade 228 already described with reference t o FIGs. 17-19

and 20-21. In such cases, blade of device 300 includes one or more or all of the

components and functions of blade 228.

[157] The device 300 also includes an inflation assembly 318. The inflation assembly 318

includes one or more or all of the components and functions already described for the

inflation assembly 218. For example, in FIG. 29, the inflation assembly 318 is shown as

including at least the first balloon 234a, a first conduit 286a, the second balloon 234b

and a second conduit 286b.

[158] The inflation assembly 318 includes an inflation device. In some cases, the inflation

device includes a syringe 238 that is part of a syringe control assembly 324. FIGs. 29-31

illustrate a syringe control assembly 324 according to one embodiment. The syringe

control assembly 324 includes a clamp 326, a syringe 328, a decompression mechanism

330 and a compression mechanism 332. Generally, when the operator desires t o inflate

the balloons 234a, 234b, he or she engages with the clamp 326 t o cause the

decompression mechanism 330 push fluid into the conduits 286a, 286b. When the

operator desires to deflate the balloons 234a, 234b, he or she reengages with the clamp

326 t o cause the compression mechanism 332 pull fluid back towards and into syringe

328. This causes fluid to move out of the balloons 234a, 234b and back into the conduits

286a, 286b.

[159] The syringe 328 includes a barrel 334 and a plunger 336. The barrel 334 moves forward

distally and backward proximally with respect t o the plunger 336. In some cases, the

plunger 336 is fixed in position within the handle 316 and the barrel 334 moves forward

distally and backward proximally with respect to the fixed plunger 336.

[160] In certain cases, the barrel 334 also includes a flange 338. The flange 338 at least

partially expands radially outward from the barrel 330. In some cases, the flange 338

expands radially outwardly on a first side and a second side such that there is a first



flange portion 338a on the first side and a second flange portion 338b on the second

side.

[161] The syringe control assembly 324 includes a decompression mechanism 330. The clamp

326 is operably coupled t o the decompression mechanism 330 such that when the

clamp 326 is engaged, the decompression mechanism 330 causes the barrel 334 to

move backward proximally with respect to the plunger 336. This causes the plunger 336

t o move deeper into the barrel 334, thus pushing fluid in the barrel 334 out of the

syringe 328 and into the balloon conduits. In some cases, the decompression

mechanism 330 is operably coupled t o a barrel holder 340 to move the first flange

portion 338a and/or the second flange portion 338b forward distally and backward

proximally.

[162] The syringe control assembly 324 also includes a compression mechanism 332. The

clamp 326 is operably connected to the compression mechanism 332 such that when

the clamp 326 is reengaged, the compression mechanism 332 causes the barrel t o move

forward distally with respect t o the plunger 336. This causes the plunger 336 t o move

out of the barrel 334 such that it pulls fluid out of the balloon conduits and back into the

barrel 334. In some cases, the compression mechanism 332 is operably coupled t o a

barrel plate 392 t o move the first flange portion 338a and/or the second flange portion

338b forward distally and backward proximally.

[163] In some embodiments, as best illustrated in FIG. 31, the clamp 326 includes a hand-

engaging portion 350 and an arm-connecting portion 352. The arm-connecting portion

352 couples t o an arm 354. The arm 354 in turn couples t o a connector 356. In some

cases, the arm 354 couples to the arm-connecting portion 352 via a connection 358.

Likewise, the arm-connecting portion 354 couples to the connector 356 via a connection

360. Further, the connector 356 couples t o the compression mechanism 332 via a

connection 364. In some cases, one or more or all of the connections 358, 360, 364 are

hinged connections.



[164] The compression mechanism 332 includes a lumen 370, a spring 372 and a cap 374. The

lumen 370 includes a proximal end 376 and a distal end 378. The lumen 370 also

includes an outer surface 380. The spring 372 is wound about the outer surface 380 of

the lumen 370. A cap 374 is positioned on the distal end 378 t o secure the spring 372 in

place on the outer surface 380. Also, a barrel holder 340 is positioned on the proximal

end 376, also securing the spring 372 in place.

[165] The barrel holder 340 connects to the barrel 334. The barrel holder 340 connects to the

second flange portion 338b. In some cases, the barrel holder 340 includes a groove 342

that retains the second flange portion 338b. The barrel holder 340 holds and moves the

second flange portion 338b forward distally and resists movement backward proximally

(thus moving the barrel 334 forward distally and resisting movement of the barrel 334

backward proximally).

[166] The compression mechanism 332 also includes a piston 380, a lumen 382 and a spring

384. The lumen 382 also includes a proximal end 386 and a distal end 388 and an outer

surface 390. The spring 384 is positioned between the piston 380 and the proximal end

386 and is wound about the outer surface 390. A barrel plate 392 is also positioned at

the proximal end 386 t o secure the spring 384 in place.

[167] The barrel plate 392 also connects to the barrel 334. In some cases, the barrel plate 392

connects to the first flange portion 338a. In some cases, the barrel plate 392 includes a

groove 394 that receives the first flange portion 338a. The barrel plate 392 holds and

moves the first flange portion 338a backward proximally (thus moving the barrel 334

backward proximally).

[168] An operator first compresses or clamps the hand-engaging portion 350 of the clamp

326, causing the arm-connecting portion 352 t o move proximally via a pivot point within

the arm-connecting portion 352 (not shown), which in turn pulls the arm 354 proximally.

When the arm 354 moves proximally it acts on a lower portion of the connector 356 to

move the lower portion proximally via a pivot point within the connector 356 (not



shown). As the lower portion moves proximally, it causes the upper portion to move

distally. The distal movement of the upper portion acts on the compression mechanism

332. The flange connector 392 pushes the flange 338a proximally, thereby compressing

the syringe 324. The decompression mechanism 330 is also connected to the flange

338b via the barrel holder 340. The decompression mechanism 330 resists compression

of the syringe 324 via the spring 372.

[169] During use, an operator first obtains a device 300 that is in a first inactive position. In

the first inactive position, the device 300 has its blade 228 positioned such that the

blade cutting edge is protected within a shaft and the device 300 can be safely inserted

into a carpal tunnel region. The device 300 also has its balloons in a deflated

configuration. The inactive position can be any inactive position of the devices already

described herein. The operator inserts the distal end 314 into a carpal tunnel region and

then engages the clamp 326, thus prompting the syringe control assembly 334 and

causing the balloons inflate and to expand the safe zone within the carpal tunnel region.

Once cutting is completed, the operator reengages the clamp 326, thus prompting the

syringe control assembly 324 t o cause the balloons to deflate.

[170] In some cases, the soft tissue cutting device also includes a safety mechanism. Such a

safety mechanism can be provided in any of the embodiments already described. The

safety mechanism prevents an operator from operating the device to deflate the

balloons while the blade is active. In other words, the device has a locked position and

an unlocked position. In the locked position, the balloons cannot be deflated. In the

unlocked position, the balloons can be inflated.

[171] Also, in some cases, the soft tissue cutting device includes an inflation device that

includes multiple inflation levels. For example, in certain cases, the syringe of any of the

embodiments described is a syringe that includes multiple compression levels. For

example, the multiple compression levels can include a first compression level ("x" PSI),

a second compression level ("x+" PSI), a third compression level ("x++" PSI) and so on. In

some cases, the multiple compression levels also include a decompression level.



[172] Certain embodiments provide a soft tissue cutting method. The method can use any of

the soft issue cutting devices described herein. In one embodiment, the method

includes steps of providing a soft-tissue cutting device comprising: (a) a shaft, (b) a shaft

opening in the shaft, (c) a blade that extends through and withdraws from the shaft

opening, (d) one or more balloons coupled to the shaft that expand radially outward

from the shaft. The method can further include steps of advancing the soft-tissue

cutting device to a body region, expanding the one or more balloons radially outward

and extending the blade through the shaft opening to cut the soft tissue.

[173] Other embodiments provide a method of cutting a transverse carpal ligament. The

method can use any of the transverse carpal ligament cutting devices described herein.

In one embodiment, the method includes the steps of providing a cutting device having

an inactive position and an active position, wherein in the inactive position the device

includes an unexposed blade and one or more deflated balloons and in the active

position the device includes an exposed blade and one or more inflated radially-

expanding balloons, advancing the device to a carpal tunnel region while the device is in

the inactive position, and cutting a transverse carpal ligament while the device is in the

active position.

[174] While different embodiments of a soft tissue cutting device are described, skill artisans

will understand that any of the features of one embodiment can be incorporated into

the other embodiments. Any combination of the features described in any of the

embodiments can be included in the soft tissue cutting device and are within the scope

of the invention.



CLAIMS:

1. A soft tissue cutting device, comprising:

(a) a shaft having a top surface, two side surfaces and a bottom surface, wherein

the shaft extends along a longitudinal axis;

(b) a shaft opening that extends for a distance along the longitudinal axis;

(c) a blade that extends through and withdraws from the shaft opening; and

(d) one or more balloons coupled to the shaft that expand radially outwardly

from the shaft.

2. The soft tissue cutting device of claim 1 wherein the one or more balloons

includes a lateral balloon that expands radially outwardly from one of the two side

surfaces.

3. The soft tissue cutting device of claim 1 wherein the one or more balloons

includes a dorsal balloon that expands radially outwardly from the bottom surface.

4 . The soft tissue cutting device of claim 1 wherein the one or more balloons

includes a first lateral balloon that expands radially outwardly from one of the two side

surfaces, a second lateral balloon that expands radially outwardly from another of the

two side surfaces, and a dorsal balloon that expands radially outwardly from the bottom

surface.

5 . The soft tissue cutting device of claim 1 wherein the shaft opening extends

longitudinally along the top surface and the blade has a top cutting edge that extends in

a direction parallel t o the longitudinal axis, and wherein the top cutting edge is housed

within the shaft when the device is in an inactive position and the top cutting edge

extends upwardly through the shaft opening when the device is in an active position.



6. The soft tissue cutting device of claim 5 wherein the blade is coupled to a blade

balloon elevator, wherein the blade balloon elevator inflates to extend the top cutting

edge upward through the shaft opening and deflates to retract the top cutting edge

downward through the shaft opening.

7 . The soft tissue cutting device of claim 1 wherein the shaft opening extends

longitudinally along the top surface and two side surfaces, and the blade has a distal

cutting edge that extends in a direction perpendicular to the longitudinal axis, and

wherein the distal cutting edge is housed within the shaft when the device is in an

inactive position and the distal cutting edge extends distally through the shaft opening

when the device is in an active position.

8 . The soft tissue cutting device of claim 1 wherein the device includes a proximal

end configured as a single-hand handpiece including one or more controls for activating

movement of the blade and inflation and deflation of the one or more balloons, wherein

the one or more controls can be activated using a single hand.

9 . The soft tissue cutting device of claim 1 wherein the top surface includes a

plurality of suction openings.

10. The soft tissue cutting device of claim 1 wherein the soft-tissue cutting device is

a transverse carpal ligament cutting device.

11. A transverse carpal ligament cutting device, comprising:

(a) a shaft having a top surface, two side surfaces and a bottom surface;

(b) a shaft opening that extends for a distance along the top surface;

(c) a blade having a top cutting edge; and

(d) one or more balloons coupled to the shaft that expand radially outwardly

from the shaft;



wherein the top cutting edge is housed within the shaft and the one or more

balloons are deflated when the device is in an inactive position and wherein the top

cutting edge extends upwardly through the shaft opening and the one or more balloons

are inflated when the device is in an active position.

12. The transverse carpal ligament cutting device of claim 11 further comprising a

plurality of suction holes along the top surface.

13. The transverse carpal ligament cutting device of claim 11 wherein the one or

more balloons includes a lateral balloon that expands radially outwardly from one of the

two side surfaces.

14. The transverse carpal ligament cutting device of claim 11 wherein the one or

more balloons includes a dorsal balloon that expands radially outwardly from the

bottom surface.

15. The transverse carpal ligament cutting device of claim 11 wherein the one or

more balloons includes a first lateral balloon that expands radially outwardly from one

of the two side surfaces a second lateral balloon that expands radially outwardly from

another of the two side surfaces, and a dorsal balloon that expands radially outwardly

from the bottom surface.

16. The transverse carpal ligament cutting device of claim 11 wherein the blade is

coupled to a blade balloon elevator, wherein the blade balloon elevator inflates to

extend the top cutting edge upward through the shaft opening and deflates to retract

the top cutting edge downward through the shaft opening.

17. The transverse carpal ligament cutting device of claim 11 wherein the device

includes a proximal end configured as a single-hand handpiece including one or more



controls for activating movement of the blade and inflation and deflation of the one or

more balloons, wherein the one or more controls can be activated using a single hand.

18. A transverse carpal ligament cutting device, comprising:

(a) a shaft having a top surface, two side surfaces and a bottom surface;

(b) a shaft opening that extends for a distance along the top wall and two side

surfaces;

(c) a blade having a distal cutting edge; and

(d) one or more balloons coupled to the shaft that expand radially outwardly

from the shaft;

wherein the distal cutting edge is housed within the shaft and the one or more

balloons are deflated when the device is in an inactive position and wherein the distal

cutting edge extends distally through the shaft opening and the one or more balloons

are inflated when the device is in an active position.

19. The transverse carpal ligament cutting device of claim 18 wherein the one or

more balloons includes a lateral balloon that expands radially outwardly from one of the

two side surfaces.

20. The transverse carpal ligament cutting device of claim 18 wherein the one or

more balloons includes a dorsal balloon that expands radially outwardly from the

bottom surface.

21. The soft tissue cutting device of claim 18 wherein the one or more balloons

includes a first lateral balloon that expands radially outwardly from one of the two side

surfaces a second lateral balloon that expands radially outwardly from another of the

two side surfaces, and a dorsal balloon that expands radially outwardly from the bottom

surface.



22. The transverse carpal ligament cutting device of claim 18 wherein the device

includes a proximal end configured as a single-hand handpiece including one or more

controls for activating movement of the blade and inflation and deflation of the one or

more balloons, wherein the one or more controls can be activated using a single hand.

23. A transverse carpal ligament cutting device, comprising:

(a) a shaft having a top surface, two side surfaces and a bottom surface;

(b) a shaft opening that extends for a distance along the top wall;

(c) a blade having a blade working end, wherein the blade working end includes

a cutting edge that faces the proximal end of the device; and

(d) a blade guideway within the shaft, wherein the blade working end moves

along the blade guideway.

24. The transverse carpal ligament cutting device of claim 23 wherein the blade

working end is configured as a hook, wherein the hook includes an inner cutting edge

that faces the proximal end of the device.

25. The transverse carpal ligament cutting device of claim 23 wherein the blade

working end includes a blade pin, wherein the blade pin moves within the blade

guideway.

26. The transverse carpal ligament cutting device of claim 23 wherein the blade

guideway includes a distal guideway end, a distal incline, a plateau, a proximal incline

and a proximal guideway end.

27. The transverse carpal ligament cutting device of claim 26 wherein when the

blade working end is positioned at the distal guideway end, the cutting edge is housed

within the shaft.



28. The transverse carpal ligament cutting device of claim 26 wherein when the

blade working end is positioned along the plateau, the blade working end extends

through the shaft opening such that the cutting edge is exposed.

29. The transverse carpal ligament cutting device of claim 26 wherein when the

blade working end is positioned at the proximal guideway end, the cutting edge is

housed within the shaft.

30. The transverse carpal ligament cutting device of claim 26 wherein the device

further includes one or more balloons coupled to the shaft that expand radially

outwardly from the shaft.

31. A soft tissue cutting device, comprising:

(a) a shaft having a plurality of surfaces;

(b) a shaft opening that extends for a distance along one of the plurality of

surfaces;

(c) a blade that extends through and withdraws from the shaft opening; and

(d) an inflation device, a conduit and a balloon, wherein the balloon is coupled to

the conduit and the conduit is couple to the inflation device and wherein the balloon

expands radially outwardly from the shaft.

32. The soft tissue cutting device of claim 31 wherein the conduit includes a plurality

of openings and the balloon is positioned so the plurality of openings open to an inside

of the balloon.

33. The soft tissue cutting device of claim 31 wherein the balloon includes a fixed

portion and an expandable portion, wherein the fixed portion directly connects to the



conduit and the expandable portion does not contact the conduit and expands freely of

the conduit.

34. The soft tissue cutting device of claim 33 wherein the conduit includes a plurality

of openings and the balloon is positioned so the plurality of openings open to an inside

of the expandable portion.

35. The soft tissue cutting device of claim 31 wherein the inflation device is housed

within a handle at a proximal end of the soft tissue cutting device.

36. The soft tissue cutting device of claim 31 wherein the device includes a first

balloon, a first conduit, a second balloon, a second conduit and an inflation device,

wherein the first conduit connects the first balloon to the inflation device and the

second conduit connects the second balloon to the inflation device.

37. The soft tissue cutting device of claim 31 wherein the inflation device includes a

syringe that holds an inflation material, wherein the syringe moves the inflation material

forward out of the syringe, into the conduit and through the openings and wherein the

syringe moves the inflation material backward through the openings and into the

conduit and into the syringe.

38. The soft tissue cutting device of claim 37 wherein the inflation device includes a

syringe control assembly that controls movement of the inflation material.

39. The soft tissue cutting device of claim 38 wherein the syringe includes a barrel

and plunger, wherein the syringe control assembly controls movement of the barrel

relative to the plunger.



40. The soft tissue cutting device of claim 38 wherein both the syringe and the

syringe control assembly are housed within a handle.

41. The soft tissue cutting device of claim 40 wherein the handle includes an

activator operably coupled to the syringe control assembly, wherein a user activates the

activator to cause the syringe control assembly t o move the plunger into the barrel to

move the inflation material out of the barrel.

42. The soft tissue cutting device of claim 41 wherein a user also activates the

activator to cause the syringe control assembly t o move the plunger out of the barrel to

move the inflation material back into the barrel.

43. The soft tissue cutting device of claim 41 wherein the activator is configured as a

clamp located outside of the handle, wherein a user can engage with the clamp to both

to cause the syringe control assembly to move the plunger into the barrel to move the

inflation material out of the barrel and t o cause the syringe control assembly to move

the plunger out of the barrel to move the inflation material back into the barrel.

44. A soft tissue cutting method, comprising the steps of:

providing a soft-tissue cutting device comprising:

(a) a shaft;

(b) a shaft opening in the shaft;

(c) a blade that extends through and withdraws from the shaft opening;

(d) one or more balloons coupled to the shaft that expand radially

outward from the shaft;

advancing the soft-tissue cutting device t o a body region;

expanding the one or more balloons radially outward; and

extending the blade through the shaft opening to cut the soft tissue.



45. A method of cutting a transverse carpal ligament, comprising the steps of:

providing a cutting device having an inactive position and an active position,

wherein in the inactive position the device includes an unexposed blade and one or

more deflated balloons and in the active position the device includes an exposed blade

and one or more inflated radially-expanding balloons;

advancing the device to a carpal tunnel region while the device is in the inactive

position; and

cutting a transverse carpal ligament while the device is in the active position.
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