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FLEXIBLE MEMBER FOR ANGLED SYSTEM 

FIELD 

[0001] The subject disclosure relates to a flexible tube, and particularly to a 

tube that is configured to be bent to a selected position for a procedure.  

5 BACKGROUND 

[0002] This section provides background information related to the present 

disclosure which is not necessarily prior art.  

[0003] An instrument may be used to perform a procedure on a subject.  

The subject may include animate and inanimate objects. In various examples, an 

10 instrument may include a movable portion to assist in cutting or resecting tissue.  

The tissue may include human bone or soft tissue of a subject patient.  

[0004] An instrument may be desired to have a hollow interior, including a 

lumen. The lumen may extend from a first terminal end to a collection area, such 

as in a collection container. Suction may be provided to draw material through a 

15 lumen and an irrigation liquid may be provided and directed through a lumen. It 

may be desired, however, to separate, with a liquid seal, a lumen that may be 

substantially coaxial with the suction lumen, even if the two lumens are curved 

over a portion of their length.  

[0005] Any discussion of documents, acts, materials, devices, articles or 

20 the like which has been included in the present specification is not to be taken as 

an admission that any or all of these matters form part of the prior art base or 

were common general knowledge in the field relevant to the present disclosure as 

it existed before the priority date of each of the appended claims.  

SUMMARY 

25 [0006] This section provides a general summary of the disclosure, and is 

not a comprehensive disclosure of its full scope or all of its features.  

[0007] An instrument can include an interior portion and an exterior portion, 

such as an interior tube and an external tube. In various embodiments, the 

exterior tube may be fixed relative to the interior tube, where the interior tube may 
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rotate or oscillate relative to the exterior tube. Both the interior tube and exterior 

tube may be coupled to a handle or motor portion, such as the exterior tube being 

fixed and the interior tube being moved by a motor. Further, the two tubes may be 

co-bent such that an angle is formed by both of the tubes relative to the handle.  

5 [0008] Further, in various embodiments the inner tube may be formed of 

several pieces. The inner tube may, however, remain substantially liquid and gas

sealed between an interior wall and an exterior wall of the tube. The tube 

assembly may then be positioned to allow for excision of tissue, such as a tumor 

or other tissue (including both hard and soft tissue). Various positions may 

10 include ear, nose, and throat (ENT) procedures or other small diameter 

procedures. Further areas of applicability will become apparent from the 

description provided herein. The description and specific examples in this 

summary are intended for purposes of illustration only and are not intended to limit 

the scope of the present disclosure.  

15 [0009] According to at least one disclosed embodiment, there is provided 

an instrument assembly comprising a flexible tube including a first rigid member 

having a first lumen and a first end, a second rigid member having a second 

lumen and a second end, and a flexible portion having a third end coupled to the 

first end of the first rigid member and a fourth end coupled to the second end of 

20 the second rigid member. The flexible portion has a third lumen, and the first 

lumen, the second lumen, and the third lumen are configured to be coupled to 

form a first liquid flow path. The flexible portion is configured to transfer a working 

torque from the first rigid member to the second rigid member. A flexible fluid seal 

tube forms an inner layer of the flexible portion and a flexible reinforcing tube 

25 forms an outer layer of the flexible portion.  

[0010] According to another disclosed embodiments, there is provided an 

instrument assembly including a flexible tube extending from a first flexible tube 

end to a second flexible tube end, and having a flexible tube lumen that is a first 

sealed flow path through the flexible tube. The flexible tube includes a first rigid 

30 member extending between a first end and a second end and a first lumen 

extending through the first and second ends, the second end being the first 

flexible tube end, and a second rigid member extending between a third end and a 

fourth end and a second lumen extending through the third and fourth ends, 
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where the fourth end is the second flexible tube end. A first flexible portion 

extends between a fifth end coupled to the first end of the first rigid member and a 

sixth end coupled to the third end of the second rigid member. The flexible portion 

has a third lumen, a single second flexible portion positioned over the first flexible 

5 portion including a twisted member, a first twisted member end coupled to the first 

rigid member separate from the first flexible portion and a second twisted member 

end coupled to the second rigid member separate from the first flexible portion.  

The first flexible portion has a length that extends a first distance and the second 

flexible portion has a length that extends a second distance, the second distance 

10 being greater than the first distance. The first lumen, the second lumen, and the 

third lumen are configured to be coupled to form the flexible tube lumen. A 

malleable tube extends from a first malleable tube end to a second malleable tube 

end and has a malleable tube lumen that is a second sealed flow path through the 

malleable tube. The flexible tube is positioned within the malleable tube, where 

15 the flexible portion is configured to transfer a working torque from the first rigid 

member to the second rigid member.  

[0011] According to another aspect of the disclosure, there is provided a 

method of forming an instrument assembly operable to rotate at least a flexible 

tube portion within a malleable tube of the instrument assembly, comprising: fixing 

20 a first rigid member at a first position to a first end of first flexible member; fixing a 

second rigid member at a second position to a second end of the first flexible 

member; fixing a first end of a twisted member to the first rigid member at a third 

position away from the first position; fixing a second end of the twisted member to 

the second rigid member at a fourth position away from the second position; and 

25 providing a sealed liquid flow path through the first rigid member, the first flexible 

member, and the second rigid member, where the first flexible member has a first 

length that extends along a first distance and the twisted member has a second 

length that extends along a second distance, the second distance being greater 

than the first distance.  

30 [0012] Throughout this specification the word "comprise", or variations such 

as "comprises" or "comprising", will be understood to imply the inclusion of a 

stated element, integer or step, or group of elements, integers or steps, but not 
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the exclusion of any other element, integer or step, or group of elements, integers 

or steps.  

DRAWINGS 

[0013] The drawings described herein are for illustrative purposes only of 

5 selected embodiments and not all possible implementations, and are not intended 

to limit the scope of the present disclosure.  

[0014] Fig. 1 is an assembled view of an instrument including a bent tube 

extension; 

[0015] Fig. 1A is a cross-sectional view of the bent tube taken along line 

10 1A-1A in Fig. 1; 

[0016] Fig. 2 is an exploded view of the instrument assembly of Fig. 1; 

[0017] Fig. 3 is an assembled view of an internal tube of the assembly of 

Fig. 1; 

[0018] Fig. 4 is a cross-sectional view along line 4-4 of Fig. 1; 

15 [0019] Fig. 5 is an exploded view of the tube assembly of Fig. 3; 

[0020] Fig. 6 is a detailed view of a portion of the inner tube; 

[0021] Fig. 7 is a detailed view of an alternative external coat, and 

[0022] Fig. 7A is a cross-sectional view take along line 7A-7A in Fig. 7.  

[0023] Corresponding reference numerals indicate corresponding parts 

20 throughout the several views of the drawings.  

DETAILED DESCRIPTION 

[0024] Example embodiments will now be described more fully with 

reference to the accompanying drawings.  

[0025] With reference to Figs. 1 and 2, an instrument assembly 10 is 

25 illustrated. The instrument assembly 10 can include a handle or operating portion 

16 and an tube or operating assembly 20. The tube assembly 20 extends from 

the handle 16 at a first proximal end 22 to a second distal working end 24. Both of 

the ends 22, 24 may be terminal ends. The handle 16 may include various 

connections including a suction connection 30, an irrigation connection 32, and a 

30 power connection 34. The power connection 34 may be an appropriate power 

connection such as a pneumatic power, electrical power, or the like to power a 
4



motor assembly 40 that may be positioned within the handle 16. The motor 40, 

therefore, can be an appropriately powered motor, such as an electrically powered 

and pneumatically powered motor.  

[0026] The motor 40 may be operably interconnected with an inner tube 50, 

5 such as at a first end 22b of the inner tube 22 at or near the first end 22 of the 

tube assembly 20. The tube assembly 20 may further include an exterior tube 54.  

Each of the tubes 50, 54 may extend from the first terminal end 22 to the second 

terminal end 24. However, according to various embodiments, the external tube 

54 may be fixed to the handle 16 while the inner tube 50 may be powered by the 

10 motor 40 to rotate and/or oscillate relative to, such as within, the outer tube 54.  

Therefore, the inner tube 50 may extend a distance greater than a distance of the 

outer tube 54. For example, the outer tube 54 may engage the handle 16 while 

the inner tube 50 extends to engage the motor 40 and extends beyond a first 

distal terminal end 24a of the outer tube 54 to a second terminal end 24b.  

15 [0027] The tube assembly 20 may include a bend or angled region A. The 

angle of the angled region A may be any appropriate selected angle and may 

include a radius rather than a discrete or sharp angle from the first end 22 to the 

second end of the tube assembly 20. The angle may be formed by bending the 

outer tube 54 to maintain the inner tube 50 at the angle A. Thus, the outer tube 

20 54 may be malleable so that it may be bent without collapsing. The inner tube 54, 

as discussed further herein, may be flexible or at least flexible at the bend region 

and will also not collapse when bent. The outer tube 54 may be bent to maintain 

a shape while the inner tube 50 may be flexible and would not maintain a bent 

shape if not for the outer tube 50.  

25 [0028] The angle A may assist in defining or forming the tube assembly 20 

to assist in performing various procedures such as resection of tissue in various 

nasal or sinus cavities or for performing other procedures. As discussed further 

herein, the inner tube 50 may rotate or oscillate to perform a resection or removal 

of selected bone tissue. As further discussed herein, the inner tube 50 may 

30 include a lumen 60 such that a material resected with the distal end 24b of the 

inner tube 50 may be suctioned through the lumen 60 with a suction source 

provided through the suction connection 30. The lumen 60, therefore, may form a 

sealed liquid path through the inner tube 50.  
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[0029] The outer tube 54 may also have a lumen in which the inner tube 50 

is placed. With reference to Fig. 1A, a cross-section taken along lines 1A-1A of 

Fig. 1, a passage 53 between the inner tube 50 and the outer tube 54 forms a 

second liquid flow path. As discussed herein, the liquid flow path within the lumen 

5 60 may be sealed from the liquid flow path through the passage 53. The passage 

53 can allow for irrigation of an area near the working end 24b of the inner tube 

50. For example, a saline or other fluid can be passed through the irrigation port 

32 to irrigate a portion of the working area during a procedure. The seal between 

the two passages 60, 53 may be maintained during movement of the inner tube 

10 50 relative to the outer tube 54.  

[0030] With continuing reference to Fig. 2 and additional reference to Fig. 3, 

the inner tube 50 is illustrated. The inner tube 50 may include various regions or 

portions including a first proximal rigid region or portion 64, a distal rigid region or 

portion 66, and an intermediate flexible region or portion 68. As discussed further 

15 herein, the intermediate flexible region 68 can allow the inner tube 50 to be bent in 

a selected manner, such as in the bent region A. However, the flexible region 68 

can maintain a seal between the rigid portions 64, 66 and transfer torque from the 

proximal rigid portion 64 to the distal rigid portion 66.  

[0031] The rigid portions 64 and 66 may be formed out of selected 

20 materials, such as stainless steels, titanium or titanium alloys, or other selected 

materials. In various embodiments, the distal tip 24b of the inner tube 50 may 

include a sharp or cutting edge, which may be a straight sharp edge or serrated 

sharp edge, for performing a procedure. Accordingly, torque produced by the 

motor 40 can be transferred along the long axis of the inner tube 50, even if bent 

25 as illustrated in Fig. 1, to allow the inner tube 50 to rotate around the longitudinal 

axis of the inner tube 50 to rotate the cutting end 24b. The axis of the tube 

assembly 20, including the inner tube 50 and the outer tube 54, may be bent.  

Further, more than one bend or radius maybe formed. The amount of torque 

produced at the cutting end 24b may, however, be reduced from the amount 

30 produced at the proximal end 22b.  

[0032] With continuing reference to Fig. 3 and additional reference to Fig. 4, 

the inner tube 50, including the proximal rigid portion 64, the distal rigid portion 66, 

and the flexible intermediate portion 68 can extend a selected distance between 
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the two ends 22b and 24b such as about 5 inches to about 6 inches. It is 

understood, however, that the inner tube 50 can be provided in a selected 

distance or length for selected procedures.  

[0033] The flexible intermediate region 68 can include at least two layers, 

5 such as an inner thermoplastic tubing portion 74 and an outer mesh or wire 

portion 78. The inner tube portion 74 and the outer mesh portion 78 may be 

interconnected with the rigid portions 64 and 66. The intermediate portion 68 

allows for a transfer of torque between the proximal rigid portion 64 and the distal 

rigid portion 66, as discussed further herein, even across the angled portion A.  

10 [0034] With continuing reference to Figs. 3 and 4 and additional reference 

to Fig. 5, the inner tube 50 may be formed by interconnecting the two rigid 

portions 64 and 66 with the intermediate tube 74. The intermediate tube 74 may 

be a selected polymer tube, such as a thermoplastic polymer. The thermoplastic 

polymer of the intermediate tube 74 may allow the intermediate tube 74 to be 

15 flexed or bent while maintaining a seal along the entire length of the inner tube 50.  

A thermoplastic tubing 74 may further be able to transfer appropriate torque to the 

distal end 24b under various operation conditions, such as low speed or low 

torque. Nevertheless, the outer coat 78 may allow for transfer of greater torque or 

force to the terminal end 24b from the motor 40.  

20 [0035] The first rigid portion 64 may be provided as a first rigid member that 

extends between a first end 64a and a second end 64b, where the ends may be 

terminal ends. The second rigid portion 66 may be provided as a second rigid 

member that extends between a first end 66a and a second end 66b. The 

intermediate tube 74 may include an external diameter that is substantially 

25 equivalent to an external diameter of the first and second rigid members 64, 66.  

The intermediate tube 74 may further have an internal diameter that is 

substantially equivalent to or slightly larger than an outer diameter of a connecting 

portion 82 at or near the first end 64a of the proximal rigid member 64 and a 

connecting region 84 at the first end 66a of the second or distal rigid member 66.  

30 Therefore, the intermediate tube 74 may be pressed-fit over the connecting 

regions 82, 84 at respective terminal ends 86 and 88 of the intermediate tube 74.  

It is further understood that various bonding or coupling procedures may be 
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provided such as laser welding, adhesives, or the like to interconnect the rigid 

members 64, 66 with the intermediate tube 74.  

[0036] The outer coat portion 78 may then be passed over the rigid tube 

member 66 or rigid tube member 64 and over the intermediate tube 74. The 

5 intermediate tube 74 may include a length 90 that is less than a length 92 of the 

outer coat 78. Therefore, the outer coat 78 may include two end regions 94 and 

96 that extend beyond the length of the intermediate tube 74 and overlap the rigid 

members 64 and 66.  

[0037] The outer coat 78 may be bonded to the rigid members 64 and 66, 

10 according to various mechanisms, such as laser welding, adhesives, or the like.  

As the length 92 of the outer coat 78 is greater than the length 90 of the 

intermediate tube 74, the outer coat 78 may be bonded to the respective rigid 

members 64, 66 a distance from the connecting regions 82 and 84. Therefore, a 

substantially rigid torsional connection can be formed between the proximal rigid 

15 tube 64 and the distal rigid tube 66 that is separate from the intermediate tube 74.  

[0038] The outer coat 78 may be formed of a material or construction that 

allows flexibility while being able to transfer torque. In transferring torque, the 

second or distal rigid member 66 may rotate when powered by the motor 40.  

Thus, rotation of the proximal rigid member 64 is transferred to the distal rigid 

20 member 66 though the outer coat 78.  

[0039] With continuing reference to Fig. 5 and additional reference to Fig. 6, 

the outer coat 78 may be formed of a plurality of wires that are twisted together. It 

is further understood that the outer coat 78 may be formed of a plurality of wires 

that are woven together in a mesh form. The outer coat 78, therefore, can include 

25 a plurality of wires 100 wound or twisted. The tightness or the winding or twisting 

may be selected for various conditions.  

[0040] At an end of the coat 78, such as the ends 94, 96, the plurality of 

wires may be bonded to the respective rigid members 64, 66. When bonded, the 

coat 78 allows for transfer of torque from the motor 40 through the proximal rigid 

30 member 64 to the distal rigid member 66. The distal rigid member 66 may then 

rotate and the distal terminal end 24b may cut or abrade a selected portion, such 

as tissue of a patient, according to an appropriate procedure.  
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[0041] The outer coat 78 may transfer torque to the cutting end with a 

selected efficiency. Further, the outer coat 78 may transfer bi-directional torque 

as the multiple wires 100 are bonded to the respective rigid members 64 and 66.  

The plurality of wires bonded at both ends may assist in providing appropriate bi

5 directional (e.g. rotating both left and right) during use. It can be selected, 

however, to have a two separate of the outer coats 78 where the individual wires 

of the two coats are twisted in opposite directions (i.e. one coat twisted to the left 

and another coat twisted to the right). Further, the frequency of the turns of the 

wire 100 and the gauge of the wire 100 may be selected to increase torque 

10 transfer and/or select the amount of flexibility.  

[0042] Turning reference to Figs. 7 and 7A, an outer coat 278 is illustrated.  

The outer coat 278 can be used in place of the coat 78 in the intermediate tube 

portion 68. As illustrated in Figs. 7 and 7A, a flat wire member 280 may be wound 

around an axis 282 to form a spiral or helix. As illustrated in Fig. 7A, the wire 280 

15 may include a width 286 that is greater than a height 290. The width 286 may be 

a selected ratio such as 4:1 to 100:1 relative to the height 290. Therefore, the flat 

wire 280 can be wound such that the wire 280 extends from a first region 294 to a 

second region 296 similar to the regions at 94 and 96 of the coat 78. The regions 

294 and 296 may extend beyond the thermoplastic tubing 74 and may be coupled 

20 to the rigid members 64, 66 in a manner similar to the coat 78.  

[0043] The wire 280 may be wound in any appropriate frequency. For 

example, the coils of the wire 280 may touch one another or be spaced apart, as 

illustrated in Fig. 7. The tightness of the coil may be based upon a selected 

flexibility to be achieved in the flexible region 68 that interconnects the rigid 

25 member 64 and 66. It is understood that the coat 278 may have the wire 280 

wound or twisted in a single direction, i.e. right or left. Thus, to provide torsional 

power for torque transfer in both a right and left direction, e.g. oscillating rotation, 

two of the coats 278 may be used. If two coats are used, one of the coats is 

twisted to the right and the other is twisted to the left. Both of the coats may be 

30 bonded together or separately to the rigid member 64, 66.  

[0044] Torque may be transferred with the inner tube 50 using either of the 

coats 78 or 278. A single one of the coats 78 may transfer more than one of the 

coats 278. If both a right and left hand twisted coat 278 is interconnected 
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between the two rigid members 64, 66, however, the amount of torque transferred 

may be substantially the same.  

[0045] Regardless of the selected coat 78, 278 that is fixed to the rigid 

members 64 and 66, the inner tube 50 may be positioned within the outer tube 54 

5 and coupled to the handle 16, as discussed above. The assembly includes the 

lumen 60 through the inner tube 50 which can allow suction generally in the 

direction of arrow 300, as illustrated in Fig. 4. Further, as discussed above, 

irrigation may be provided in the space, such as the annular space 53 between an 

outer wall of the inner tube 50 and an inner wall of the outer tube 54 to allow 

10 irrigation generally in the direction of arrow 302, as also illustrated in Fig. 4.  

Therefore, irrigation and suction can be provided near the working tip 24b of the 

inner tube 50 during a procedure.  

[0046] In various embodiments, the inclusion of the thermoplastic tube 74 

allows for maintaining a liquid and gas seal for separation between the lumen 60 

15 and the passage 53. Therefore, during an entire procedure, irrigation and suction 

can be maintained even as torque is applied to the working end 24b for 

performing a procedure, such as a resection. The assembly of the outer tube 54 

and the inner tube 50 to the handle 16 can be according to any appropriate 

mechanism, including those generally understood in the art. The inclusion of the 

20 inner tube 50, however, can allow for maintaining suction irrigation during an 

entire procedure.  

[0047] Example embodiments are provided so that this disclosure will be 

thorough, and will fully convey the scope to those who are skilled in the art.  

Numerous specific details are set forth such as examples of specific components, 

25 devices, and methods, to provide a thorough understanding of embodiments of 

the present disclosure. It will be apparent to those skilled in the art that specific 

details need not be employed, that example embodiments may be embodied in 

many different forms and that neither should be construed to limit the scope of the 

disclosure. In some example embodiments, well-known processes, well-known 

30 device structures, and well-known technologies are not described in detail.  

[0048] The foregoing description of the embodiments has been provided for 

purposes of illustration and description. It is not intended to be exhaustive or to 

limit the disclosure. Individual elements or features of a particular embodiment are 

10



generally not limited to that particular embodiment, but, where applicable, are 

interchangeable and can be used in a selected embodiment, even if not 

specifically shown or described. The same may also be varied in many ways.  

Such variations are not to be regarded as a departure from the disclosure, and all 

5 such modifications are intended to be included within the scope of the disclosure.  
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CLAIMS: 

1. An instrument assembly comprising: 

a flexible tube, including 

a first rigid member having a first lumen and a first end; 

a second rigid member having a second lumen and a second end; 

and 

a flexible portion having a third end coupled to the first end of the 

first rigid member and a fourth end coupled to the second end of the second rigid 

member; 

wherein the flexible portion has a third lumen; 

wherein the first lumen, the second lumen, and the third lumen are 

configured to be coupled to form a first liquid flow path; 

wherein the flexible portion is configured to transfer a working torque 

from the first rigid member to the second rigid member, 

wherein a flexible fluid seal tube forms an inner layer of the flexible 

portion and a flexible reinforcing tube forms an outer layer of the flexible portion.  

2. The instrument assembly of Claim 1, further comprising: 

an external tube having a fourth lumen; 

wherein the external tube is configured to extend over the flexible 

tube; 

wherein the external tube has an inner wall that cooperates with an 

external wall of the flexible tube for a second liquid flow path through the fourth 

lumen.  

12



3. The instrument assembly of Claims 1 or 2, wherein the fluid seal 

tube includes: 

an inner polymer tube extending a first distance from the third end 

coupled to the first end of the first rigid member to the fourth end coupled to the 

second end of the second rigid member; and 

the flexible reinforcing tube includes an external coat formed of a 

plurality of wires twisted around the inner polymer tube extending a second 

distance from a fifth end to a sixth end; 

wherein the second distance is greater than the first distance; 

wherein the fifth end is coupled to the first rigid member beyond the 

inner polymer tube and the sixth end is coupled to the second rigid member 

beyond the inner polymer tube.  

4. The instrument assembly of Claim 3, wherein each of the plurality of 

wires extends the second distance.  

5. The instrument assembly of Claims 1 or 2, wherein the fluid seal 

tube includes: 

an inner polymer tube extending a first distance from the third end 

coupled to the first end of the first rigid member to the fourth end coupled to the 

second end of the second rigid member; and 

the flexible reinforcing tube includes an external coat formed of a flat 

wire twisted around an axis of the inner polymer tube extending a second distance 

from a fifth end to a sixth end; 

wherein the second distance is greater than the first distance; 
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wherein the fifth end is coupled to the first rigid member beyond the 

inner polymer tube and the sixth end is coupled to the second rigid member 

beyond the inner polymer tube.  

6. The instrument assembly of Claim 3, wherein the inner polymer tube 

is a thermoplastic polymer.  

7. The instrument assembly of any one of Claims 1 to 6, further 

comprising: 

a motor coupled to the flexible tube to provide a torque on the first 

rigid member.  

8. An instrument assembly, comprising: 

a flexible tube extending from a first flexible tube end to a second 

flexible tube end and having a flexible tube lumen that is a first sealed flow path 

through the flexible tube, including: 

a first rigid member extending between a first end and a 

second end and a first lumen extending through the first and second ends, 

wherein the second end is the first flexible tube end, 

a second rigid member extending between a third end and a 

fourth end and a second lumen extending through the third and fourth ends, 

wherein the fourth end is the second flexible tube end, 

a first flexible portion extending between a fifth end coupled to 

the first end of the first rigid member and a sixth end coupled to the third end of 

the second rigid member, wherein the flexible portion has a third lumen, 
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a single second flexible portion positioned over the first 

flexible portion including a twisted member, wherein a first twisted member end is 

coupled to the first rigid member separate from the first flexible portion and a 

second twisted member end is coupled to the second rigid member separate from 

the first flexible portion, 

wherein the first flexible portion has a length that extends a 

first distance and the second flexible portion has a length that extends a second 

distance, the second distance being greater than the first distance, 

wherein the first lumen, the second lumen, and the third 

lumen are configured to be coupled to form the flexible tube lumen; 

a malleable tube extending from a first malleable tube end to a 

second malleable tube end and having a malleable tube lumen that is a second 

sealed flow path through the malleable tube; 

wherein the flexible tube is positioned within the malleable tube; 

wherein the flexible portion is configured to transfer a working torque 

from the first rigid member to the second rigid member.  

9. The instrument assembly of Claim 8, wherein the first flexible tube 

end is configured to cut tissue.  

10. The instrument assembly of Claims 8 or 9, further comprising: 

a motor configured to provide torque to the second flexible tube end.  
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11. The instrument assembly of Claim 10, wherein the flexible tube is 

configured to rotate within the malleable tube when the motor is providing torque 

to the second flexible tube end.  

12. The instrument assembly of Claim 11, further comprising: 

a vacuum source configured to provide suction through the first 

sealed flow path while the flexible tube is rotating; 

an irrigation source configured to provide an irrigation liquid through 

the second sealed flow path while the flexible tube is rotating.  

13. The instrument assembly of Claim 11, wherein the twisted member 

of the second flexible member includes a plurality of wires twisted together 

between the first twisted member end and the second twisted member end.  

14. The instrument assembly of Claim 11, wherein the twisted member 

of the second flexible member includes a single flat wire twisted between the first 

twisted member end and the second twisted member end.  

15. A method of forming an instrument assembly operable to rotate at 

least a flexible tube portion within a malleable tube of the instrument assembly, 

comprising: 

fixing a first rigid member at a first position to a first end of first 

flexible member; 

fixing a second rigid member at a second position to a second end 

of the first flexible member; 
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fixing a first end of a twisted member to the first rigid member at a 

third position away from the first position; 

fixing a second end of the twisted member to the second rigid 

member at a fourth position away from the second position; and 

providing a sealed liquid flow path through the first rigid member, the 

first flexible member, and the second rigid member, 

wherein the first flexible member has a first length that extends along 

a first distance and the twisted member has a second length that extends along a 

second distance, the second distance being greater than the first distance.  

16. The method of Claim 15, further comprising: 

positioning the malleable tube around all of the first rigid member, 

the second rigid member, the first flexible member, and the twisted member.  

17. The method of Claim 16, further comprising: 

bending the malleable tube into a selected configuration while 

maintaining the sealed liquid flow path.  

18. The method of Claim 16, further comprising: 

forming a second sealed liquid flow path between the malleable tube 

and all of the first rigid member, the second rigid member, the first flexible 

member, and the twisted member.  

19. The method of any one of Claims 15 to 18, further comprising: 
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rotating the first rigid member to cause at least the second rigid 

member to rotate while maintaining the sealed liquid flow path.  

20. The method of Claim 18, further comprising: 

simultaneously irrigating through at least one of the sealed liquid 

flow path or the second sealed liquid flow path and suctioning through the other of 

the sealed liquid flow path or the second sealed liquid flow path.  

21. The instrument assembly of Claim 1, wherein the flexible fluid seal 

tube is a polymer tube and the flexible reinforcing tube is formed from either a 

plurality of wires twisted to form the reinforcing tube or a twisted flat planar wire.  
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