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(57) ABSTRACT 

Aprobe de?ection device includes an outer tube and an inner 
tube. The outer tube is fabricated from an magnetic reso 
nance (MR) compatible material. The inner tube is fabri 
cated from a resilient material having a memory. The inner 
tube is shaped prior to insertion into the outer tube. To use 
the probe de?ection device, the distal end of the outer tube 
is located in a biological subject near a target area. The 
shaped inner tube is inserted into the outer tube and extends 
into the target area. The shaped inner tube alloWs the inner 
tube to extend into a target area in the biological subject that 
is off-axis from the outer tube. A probe is inserted into the 
inner tube. The inner tube and the outer tube are removed 
from the biological subject leaving the probe embedded in 
the target area. Alternatively, the outer tube includes an 
controllable closure having an off-axis exit hole. The inner 
tube enters the biological subject through the off axis exit 
hole. A probe is inserted into the inner tube. The closure is 
set to the open position, Which creates a slot that enhances 
the exit hole. The inner tube is retracted into the outer tube 
Without de?ecting the probe. The closure is set to the closed 
position and the outer tube is removed from the biological 
subject leaving the embedded probe. 
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METHOD AND DEVICE FOR DEFLECTING A 
PROBE 

FIELD 

[0001] This invention relates to inserting a probe into a 
biological subject, and more particularly to inserting a probe 
into a di?icult to reach area in a biological subject. 

BACKGROUND 

[0002] A probe is a small object that can be inserted into 
a biological subject. Probes perform a variety functions. For 
example, some probes detect energy in a target area of a 
biological subject. Other probes deliver energy to a target 
area. Leads including electrodes inserted into a human heart 
provide a conductive path to the heart. Leads including 
electrodes inserted into a human brain provide a conductive 
path to the brain. Fiber optic cables inserted into a biological 
subject provide an optical path for vieWing or ablating a 
target area. 

[0003] One method of inserting a probe into a biological 
subject includes inserting a straight tube or cannula into the 
biological subject. The distal end of the cannula is posi 
tioned near a target area. Aprobe is inserted into the cannula 
and pushed into the target area. Finally, the cannula is 
removed from the biological subject leaving the inserted 
probe positioned in the target area. 

[0004] This method is useful for inserting a probe into a 
target area that lies on an unobstructed straight line path 
from the surface of the biological subject to the target area. 
Unfortunately, this method is not suitable for inserting a 
probe into a target area in Which the straight line path 
includes biological structures that are damaged by the inser 
tion of a cannula or in Which the target’s orientation is 
different than the preferred trajectory of the probe. 

[0005] Many areas of interest in a biological subject are 
located in the subject such that a straight line path from the 
surface of the subject passes through a biological structure 
that Would be damaged by the insertion of the cannula. For 
example, the straight line path from the surface of a human 
subject that passes through the subthalamic nucleus along its 
longitudinal axis includes the loWer forehead and occipital 
orbit. Aside from cosmetic reasons, many critical structures 
lie along the path and Would damaged by an incision. 

[0006] For these and other reasons there is a need for the 
present invention. 

SUMMARY 

[0007] The present invention provides a device for de?ect 
ing a probe. The device includes an outer tube having an 
opening at or near the distal end and an inner tube capable 
of sliding Within the outer tube. The inner tube has material 
properties such that as the inner tube slides beyond the distal 
end of the outer tube, the inner tube folloWs a desired travel 
path. The distal end of the outer tube may be designed to 
encourage de?ection of the inner tube as the inner tube 
moves beyond the distal end of the outer tube. This and 
many other embodiments are described in more detail beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1A is an illustration of a cross-sectional vieW 
of one embodiment of a probe de?ection device including a 
stylet inserted into a biological subject; 
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[0009] FIG. 1B is an illustration of a cross-sectional vieW 
of one embodiment of a smooth blunt tip formed When a 
stylet is fully inserted into an inner tube. 

[0010] FIG. 1C is an illustration of a cross-sectional vieW 
of one embodiment of a probe embedded in a biological 
subject; 
[0011] FIG. 2 is a cross-sectional illustration of one 
embodiment of a probe de?ection device including a probe; 

[0012] FIGS. 3A, 3B, 3C, and 3D are cross-sectional 
illustrations of an alternate embodiment of a probe de?ec 
tion device; 

[0013] FIG. 3E is an exploded perspective vieW of the 
proximal end of the alternate embodiment of the probe 
de?ection device shoWn in FIGS. 3A, 3B, 3C, and 3D; 

[0014] FIG. 4A is a partially cutaWay perspective vieW of 
an alternate embodiment of a probe de?ection device includ 
ing a closure; 

[0015] FIG. 4B is a side vieW of one embodiment of an 
outer tube shoWing a channel; 

[0016] FIG. 4C is a perspective vieW of one embodiment 
of the closure shoWn in FIG. 4A shoWing the closure in the 
open state; 

[0017] FIG. 4D is an illustration shoWing a cutaWay top 
vieW of one embodiment of the closure shoWn in FIG. 4A 
illustrating the closure in the open state; and 

[0018] FIG. 5 is a cross-sectional vieW one embodiment 
of a stylet including marker reservoir for use in connection 
With the probe de?ection device of FIG. 4A. 

DESCRIPTION 

[0019] In the folloWing detailed description of the inven 
tion reference is made to the accompanying draWings Which 
form a part hereof, and in Which is shoWn, by Way of 
illustration, speci?c embodiments in Which the invention 
may be practiced. In the draWings, like numerals describe 
substantially similar components throughout the several 
vieWs. These embodiments are described in sufficient detail 
to enable those skilled in the art to practice the invention. 
Other embodiments may be utiliZed and structural, logical, 
and electrical changes may be made Without departing from 
the scope of the present invention. 

[0020] The present invention provides a device for de?ect 
ing a probe during the insertion of the probe into a difficult 
to reach target area of a biological subject. The present 
invention also provides a method for accurately orienting a 
probe de?ection device in a biological subject and a method 
for de?ecting a probe in a biological subject. 

[0021] FIG. 1A is an illustration of a cross-sectional vieW 
of one embodiment of probe de?ection device 103 inserted 
into biological subject 105. Biological subject 105 includes 
subthalamic nucleus 107 located in the interior of skull 109. 
In this example, subthalamic nucleus 107 is a target area for 
probe de?ection device 103. In one embodiment, probe 
de?ection device 103 includes outer tube 111 and inner tube 
113. Stylet 112 is shoWn inserted in inner tube 113. Outer 
tube 111 is typically a cannula suitable for insertion into a 
human brain. Outer tube 111 is inserted into biological 
subject 105 through a hole in skull 109 using a stylet. The 
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distal end of outer tube 111 is located at a distance of about 
1.3 centimeters from an axial end of subthalamic nucleus 
107. The longitudinal axis of subthalamic nucleus 107 
makes an angle 115 of about thirty degrees With longitudinal 
axis 117 of outer tube 111. 

[0022] Inner tube 113 is fabricated from a material having 
material properties that permit inner tube 113 to folloW a 
desired travel path. For example, inner tube 113, in one 
embodiment, is fabricated from a resilient material having a 
memory. To position inner tube 113 in subthalamic nucleus 
107, in one embodiment, a sequence of operations is per 
formed. First, inner tube 113 is shaped to have a bend of 
about 150 degrees at a point located 1.3 centimeters from the 
distal end of outer tube 111. Second, stylet 112 is inserted 
into inner tube 113. Stylet 112 has a blunt tip such that When 
fully inserted into inner tube 113, the inner tube distal end 
and the blunt tip form smooth blunt tip 119 as shoWn in FIG. 
1B. Third, stylet 112 and inner tube 113 are inserted into 
outer tube 111 and pushed into subthalamic nucleus 107. 

[0023] To position probe 119, shoWn in FIG. 2, in bio 
logical subject 105, a second sequence of operations is 
performed. First, stylet 112 is extracted from inner tube 113. 
Second, probe 119 is inserted into inner tube 113, effectively 
replacing stylet 112 in FIG. 1A. This positions probe 119 
along the longitudinal axis of subthalamic nucleus 107. 
Third, inner tube 113 is retracted from the subthalamic 
nucleus into outer tube 111. Finally, inner tube 113 and outer 
tube 111 are retracted together from biological subject 105, 
leaving probe 119 embedded in biological subject 105 and 
subthalamic nucleus 107, as shoWn in FIG. 1C. 

[0024] Any imaging system capable of imaging a biologi 
cal subject may be used in positioning probe de?ection 
device 103. For example, computeriZed tomography (CT) 
systems and magnetic resonance (MR) systems may be used 
in positioning de?ection device 103 in biological subjects. 

[0025] FIG. 2 is a cross-sectional illustration of one 
embodiment of probe de?ection device 103 including probe 
119. Probe de?ection device 103 includes outer tube 111 and 
inner tube 113. In one embodiment illustrated in FIG. 2, 
inner tube 113 and probe 119 are shoWn extending beyond 
distal end 121 of outer tube 111. 

[0026] Outer tube 111, after insertion into a biological 
subject, provides a path or channel from the surface of the 
biological subject to a target area. Outer tube 111 is prefer 
ably a tube, such as a cannula, suitable for insertion into a 
biological subject. The dimensions of outer tube 111 are 
selected to be compatible With the dimensions of probe 1119 
selected for insertion into the biological subject. For 
example, for the insertion of a deep brain stimulator (DBS) 
having a diameter of about 0.050 inches, outer tube 111 has 
an inside diameter of about 0.074 inches and an outside 
diameter of about 0.088 inches. These dimensions permit the 
insertion of inner tube 113 and probe 119 into outer tube 111. 
Outer tube 111, in one embodiment, is fabricated from a 
magnetic resonance (MR) compatible material, such as 
titanium. Alternatively, outer tube 111 is fabricated from a 
ceramic material. Fabricating outer tube 111 from an MR 
compatible material makes outer tube 111 suitable for use in 
connection With MR imaging systems. 

[0027] Inner tube 113 is slidable and rotatable Within outer 
tube 111, and When introduced into a biological subject, 
inner tube 113 extends from distal end 121 of outer tube 111 
into the target area of the biological subject. The target area 
is the intended location in the biological subject for the distal 
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end of probe 119. Inner tube 113 is fabricated from a ?exible 
material. In one embodiment, inner tube 113 is fabricated 
from a resilient material having a memory. Nitinol is one 
example of a material suitable for use in connection With the 
present invention. Fabricating inner tube 113 from a resilient 
material having a memory alloWs programming inner tube 
113 prior to insertion into outer tube 111. Preprogramming 
inner tube 113 involves bending inner tube 113 to a shape 
that de?nes a travel path for inner tube 113 as it emerges 
from the distal end of outer tube 111. For example, if the 
desired travel path is 1.3 centimeters at an angle of thirty 
degrees from the longitudinal axis of outer tube 111, then a 
one-hundred and ?fty degree bend is formed in inner tube 
113 at a point located about 1.3 centimeters from the distal 
end of inner tube 113. In this Way, after inner tube 113 is 
inserted in outer tube 111 such that the distal end of inner 
tube 113 extends about 1.3 centimeters beyond the distal end 
of inner tube 113, inner tube 113 de?nes a de?ected travel 
path for probe 119 of about thirty degrees from the longi 
tudinal axis of outer tube 111. 

[0028] Inner tube 113, in one embodiment, is inserted into 
a biological subject along With stylet 112 shoWn in FIG. 1A. 
To avoid cutting tissue in the biological subject, the distal 
end of inner tube 113 is shaped to provide a smooth surface 
When combined With the blunt tip stylet. The outer edges of 
the distal end of inner tube 113 are shaped by smoothing, 
rounding, or beveling. A smooth surface alloWs inner tube 
113 to tunnel through the tissue of biological subject 105 
Without damaging the tissue. 

[0029] A probe is a small object that can be inserted into 
a biological subject. Probes are not limited to a particular 
type of object. Probes are also not limited to a class of 
objects that perform a particular function. For example, 
leads, catheters, and ?ber optic cables are all probes. Probe 
119, in one embodiment, is a thin strand of material. Any 
material capable of being extended to the distal end of inner 
tube 113 is capable of being inserted into a biological subject 
using probe de?ection device 103. In one embodiment, 
probe 119 is a deep brain stimulator (DBS). In an alternate 
embodiment, probe 119 is a ?ber optic cable. In still another 
alternate embodiment, probe 119 is a conductive element 
combined With a ?ber optic cable. 

[0030] Probe 119, in an alternate embodiment, is shaped to 
replace a stylet for the insertion of inner tube 113 into a 
biological subject. For probe 119 having suf?cient stiffness 
to function as a stylet, the distal tip of probe 119 is shaped 
to provide a smooth surface When combined With inner tube 
113. Using probe 119 to replace a stylet reduces the number 
of steps and the time required to insert probe 119 into a 
biological subject. 
[0031] Probe de?ection device 103 is useful for inserting 
a probe into a target area of a biological subject When the 
target area is located off axis from the longitudinal axis of 
outer tube 111. For example, FIG. 1 shoWs subthalamic 
nucleus 107 located off axis from longitudinal axis 117 of 
outer tube 111. To provide a channel or path to the off axis 
target area, a bend is formed in inner tube 113. In one 
embodiment, the bend is formed having an angle of about 
one-hundred and ?fty degrees at a point about 1.3 centime 
ters from the end of the inner tube. Inner tube 113 is inserted 
in outer tube 111 such that the bend extends beyond the 
distal end of the outer tube 111. Probe 119 is inserted in inner 
tube 113 such that probe 119 extends beyond the end of the 
outer tube 111 and into the target area. Finally, inner tube 113 
is removed from outer tube 111 Without de?ecting probe 
119. 
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[0032] In an alternate embodiment, the method described 
above is modi?ed When probe 119 is required to be precisely 
positioned in a target area. After insertion into the biological 
subject, the relationship betWeen inner tube 113 and the 
target area is vieWed using an imaging method, such as MR 
imaging. Any alignment error is identi?ed by comparing the 
actual location of probe 119 With the expected location. If 
the alignment error exceeds a predetermined value, then 
inner tube 113 is at least partially retracted into outer tube 
111, rotated to correct the alignment error, and reinserted 
into the target area. If necessary, the MR image is examined 
after reinsertion to verify that inner tube 113 is properly 
aligned. The process is repeated as many times as necessary 
to achieve the proper alignment of probe 119 in the target 
area. 

[0033] FIGS. 3A, 3B, and 3C are cross-sectional illustra 
tions of alternate embodiments of probe de?ection device 
103. FIG. 3A shoWs a cross-sectional side vieW of stylet 301 
inserted in outer tube 111. In this embodiment, outer tube 
111 is more oval than round and includes a curved distal tip 
303 for de?ecting inner tube 113 along a travel path located 
off the longitudinal axis of outer tube 111. Curved distal tip 
303 is preferably shaped such that When stylet 301 is fully 
inserted in outer tube 111, the blunt tip of stylet 301 and 
curved distal tip 303 form a smooth blunt tip 305. Smooth 
blunt tip 305 alloWs outer tube 111 to be inserted into a 
biological subject Without damaging the tissue of the sub 
ject. 
[0034] FIG. 3B shoWs a cross-sectional side vieW of inner 
tube 113 extending beyond curved distal tip 303 along an 
off-axis travel path. During the insertion of inner tube 113 
into outer tube 111, spacer 307 is positioned to force inner 
tube 113 against the curved section of curved distal tip 303. 
Spacer 307 is preferably fabricated from an MR compatible 
material, such as titanium. Alternatively, spacer 307 is 
fabricated from a ceramic material. In one embodiment, 
spacer 307 has a crescent shape cross-sectional pro?le. 

[0035] FIG. 3C shoWs a cross-sectional side vieW of inner 
tube 113 prior to the retraction of inner tube 113 into outer 
tube 111. Spacer 307 is positioned to force inner tube 113 
against the straight section of curved distal tip 303. Forcing 
inner tube against the straight section of curved distal tip 303 
permits the retraction of inner tube 113 into outer tube 111 
Without altering the position of a probe inserted into inner 
tube 113. 

[0036] FIG. 3D shoWs a cross-sectional side vieW of inner 
tube 113 retracted into outer tube 111 leaving probe 119 
embedded in the target area. 

[0037] FIG. 3E is an exploded perspective vieW of an 
alternate embodiment of the proximal end of probe de?ec 
tion device 103 shoWn in FIGS. 3A, 3B, and 3C. Outer tube 
111 includes a pair of slots 309 cut into the proximal end of 
outer tube 111. Inner tube 113 includes a pair of ?ns 311 
extending out from the surface of inner tube 113. As inner 
tube 113 slides into outer tube 111, the pair of ?ns 311 ?t into 
the pair of slots 309 and ?x the rotational position of inner 
tube 113 Within outer tube 111. Fixing the rotation position 
of inner tube 113 With respect to outer tube 111 permits 
registration of the bend in inner tube 113 With curved distal 
tip 303 as shoWn in FIG. 3B. The present invention is not 
limited to a slotted rotational locking system. An mechanism 
capable of securing inner tube 113 Within outer tube 111 is 
suitable for use in connection With the present invention. 

[0038] FIG. 4A is a partially cutaWay perspective vieW of 
an alternate embodiment of probe de?ection device 103. 
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Probe de?ection device 103 includes outer tube 111, inner 
tube 113, and closure 405 including actuator arm 406. In one 
embodiment, outer tube 111, inner tube 113, closure 405, 
and actuator arm 406 are fabricated from an MR-compatible 
material, such as titanium. Closure 405 includes exit hole 
407 having center line 409 de?ning travel path 411 for inner 
tube 113. Exit hole 407 of closure 405 may be covered by 
a thin outer sheath during the insertion of outer tube 111 into 
a biological subject. FIG. 4B is a side vieW of probe 
de?ection device 103 shoWing the hidden lines of channel 
409 that feed inner tube 113 into travel path 411. 

[0039] FIG. 4C is a perspective vieW of closure 405 of 
FIG. 4A shoWing closure 405 in the open position. As can 
be seen in FIG. 4D, actuator arm 405, in one embodiment, 
is accessible at the proximal end of outer tube 403. Actuator 
arm 406 controls the opening and closing of closure 405, and 
as outer tube 403 is pulled aWay from closure 405, closure 
405 moves to an open position. Referring again to FIG. 4C, 
in the open position, closure 405 includes slot 415 Which 
intersects exit hole 407. Slot 415 provides an enhanced path 
for inner tube 113 during the retraction of inner tube 113 into 
outer tube 111. The enhanced path enables the retraction of 
inner tube 113 into outer tube 111 Without de?ecting a probe 
introduced into inner tube 113. 

[0040] FIG. 5 is a cross-sectional side vieW of one 
embodiment of stylet 501 including imaging marker reser 
voir 503. Stylet 501 is suitable for use in connection With the 
probe de?ection device 103 of FIG. 4A. In one embodiment, 
stylet 501 is fabricated from a ?exible material, such as 
plastic, that is compatible With imaging systems. Imaging 
marker reservoir 503 is located near the tip of stylet 501 and 
is shaped to indicate the orientation of stylet 503. In one 
embodiment, imaging marker reservoir 503 has an elongated 
shape extending along the longitudinal axis of stylet 501. 
Imaging marker reservoir 503 also encapsulates an imaging 
contrast media, such as an iodinated contrast media for use 
With a CT imaging system or a paramagnetic contract media, 
such as gadolinium for use With an MR imaging system. 
Stylet 501 is not limited to the embodiment described above. 
In an alternate embodiment, stylet 501 is a ?exible catheter 
?lled With an imaging contrast media. 

[0041] Stylet 501 is useful in orienting exit hole 507 of 
closure 505, as shoWn in FIG. 5A, in a biological subject. 
Outer tube 503 is inserted into the biological subject. Stylet 
501 is inserted into outer tube 111 directly, or inserted into 
inner tube 113 before insertion into outer tube 111. As the tip 
of stylet 501 reaches exit hole 407, imaging marker reservoir 
503 points along travel path 411. Travel path 411 is identi 
?ed by examining an image of stylet 501. After identifying 
the projected travel path of stylet 501, outer tube 403 is 
rotated to correct for any error detected in the image. If the 
detected error is less than a predetermined value, then the 
orientation of outer tube 111 is left unchanged. 

[0042] Although speci?c embodiments have been illus 
trated and described herein, it Will be appreciated by those 
of ordinary skill in the art that any arrangement Which is 
calculated to achieve the same purpose may be substituted 
for the speci?c embodiment shoWn. This application is 
intended to cover any adaptations or variations of the present 
invention. Therefore, it is intended that this invention be 
limited only by the claims and the equivalents thereof. 
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What is claimed is: 
1. A probe de?ection device comprising: 

an outer tube having a distal end; and 

an inner tube capable of sliding Within the outer tube, the 
inner tube having an inner tube distal end and material 
properties such that as the inner tube slides beyond the 
distal end of the outer tube, the inner tube folloWs a 
desired travel path. 

2. The probe de?ection device of claim 1, Wherein the 
outer tube is fabricated from a magnetic resonance (MR) 
compatible material. 

3. The probe de?ection device of claim 2, Wherein the MR 
compatible material is titanium. 

4. The probe de?ection device of claim 1, Wherein the 
outer tube has an inside diameter and the inner tube has an 
outside diameter and the inside diameter is betWeen about 
0.186 and about 0.190 centimeters and the outside diameter 
is betWeen about 0.171 and about 0.174 centimeters. 

5. The de?ection device of claim 1, Wherein the inner tube 
is fabricated from a ?exible material. 

6. The probe de?ection device of claim 1, Wherein the 
inner tube is fabricated from a resilient material having a 
memory. 

7. The probe de?ection device of claim 6, Wherein the 
resilient material having a memory is nitinol. 

8. The probe de?ection device of claim 7, Wherein the 
inner tube is capable of being rotated Within the outer tube. 

9. The probe de?ection device of claim 1, Wherein the 
outer tube has a length and a longitudinal axis and the 
desired travel path includes a segment Which creates an 
angle of about thirty degrees With the longitudinal axis. 

10. The probe de?ection device of claim 1, further com 
prising: 

a probe inserted in the inner tube. 
11. The probe de?ection device of claim 10, Wherein the 

probe is an electrode. 
12. The probe de?ection device of claim 10, Wherein the 

probe is a ?ber optic strand. 
13. The probe de?ection device of claim 1, further com 

prising: 

a stylet having a blunt tip such that When the stylet is fully 
inserted into the inner tube, the blunt tip and the inner 
tube distal end form a smooth blunt tip suitable for 
tunneling through tissue of a biological subject. 

14. A probe de?ection device comprising: 

an outer tube having a proximal end and a distal end, the 
outer tube including a closure having an exit hole 
de?ning a travel path; and 

an inner tube ?tted to slide Within the outer tube such that 
as the inner tube slides through the exit hole, the inner 
tube folloWs the travel path. 

15. The probe de?ection device of claim 14, Wherein the 
exit hole includes a center line that creates an oblique angle 
With the longitudinal axis. 

16. The probe de?ection device of claim 14, Wherein the 
closure has an actuator arm accessible at the proximal end of 
the outer tube. 

17. The probe de?ection device of claim 14, Wherein the 
closure is capable of being closed as the inner tube is 
inserted into the outer tube. 
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18. The probe de?ection device of claim 14, Wherein the 
closure is capable of being open as the inner tube is 
WithdraWn into the outer tube. 

19. The probe de?ection device of claim 14, Wherein the 
inner tube is ?exible. 

20. The probe de?ection device of claim 14, Wherein the 
inner tube is fabricated from a material having memory. 

21. The probe de?ection device of claim 14, further 
comprising: 

a ?exible stylet capable of being inserted into the inner 
tube, the ?exible stylet having a blunt polished tip. 

22. The probe de?ection device of claim 21, Wherein the 
?exible stylet includes an imaging contrast media. 

23. The probe de?ection device of claim 22, Wherein the 
stylet has a cavity holding the imaging contrast media. 

24. The probe de?ection device of claim 23, Wherein the 
imaging contrast media is a saline solution. 

25. The probe de?ection device of claim 14, Wherein the 
outer tube is rotatable about the inner tube. 

26. The probe de?ection device of claim 14, further 
comprising: 

a probe inserted in the inner tube. 
27. The probe de?ection device of claim 14, further 

comprising: 
a thin retractable sheath covering the exit hole. 
28. A probe de?ection device comprising: 

an outer tube having an axis and a shaped distal end 
having an inner surface for de?ning an off-axis travel 
path; 

an inner tube capable of sliding in the outer tube and 
folloWing the off-axis travel path; and 

a biasing element located betWeen the inner tube and the 
outer tube, the biasing element for altering the position 
the inner tube Within the outer tube during insertion and 
extraction of the inner tube. 

29. The probe de?ection device of claim 28, Wherein the 
inner surface de?nes an off-axis travel path about thirty 
degrees off-axis. 

30. The probe de?ection device of claim 28, Wherein the 
inner tube is fabricated from a resilient material having a 
memory. 

31. The probe de?ection device of claim 28, Wherein the 
biasing element has a cross-sectional shape de?ned by tWo 
intersecting arcs. 

32. The probe de?ection device of claim 28, Wherein the 
inner tube has a rotational position Within the outer tube and 
the rotational position is capable of being ?xed. 

33. A method of inserting a probe into a subthalamic 
nucleus of a biological subject, the subthalamic nucleus 
having a longitudinal axis, the method comprising: 

inserting a probe into the biological subject along a path 
oblique to the longitudinal axis; and 

de?ecting the probe from the path onto a second path 
oriented along the longitudinal axis of the subthalamic 
nucleus. 

34. The method of claim 33, Wherein inserting a probe 
into the biological subject along a path oblique to the 
longitudinal axis comprises: 

inserting a probe de?ection device into the biological 
subject along the path oblique to the longitudinal axis; 
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extending the probe de?ection device along the longitu 
dinal axis of the subthalarnic nucleus; and 

inserting the probe into the probe de?ection device to a 
location near the longitudinal axis. 

35. The method of claim 34, Wherein de?ecting the probe 
from the path onto a second path oriented along the longi 
tudinal axis of the subthalarnic nucleus cornprises: 

inserting the probe into the probe de?ection device such 
that the probe extends into the subthalarnic nucleus. 

36. A method of positioning a probe in a target area that 
is off axis from an outer tube inserted in a biological subject, 
the method comprising: 

forming an inner tube having a bend; 

inserting the inner tube into the outer tube having a distal 
end such that the bend extends beyond the distal end of 
the outer tube; 

inserting a probe into the inner tube such that the probe 
extends beyond the end of the outer tube; and 

removing the inner tube Without de?ecting of the probe. 
37. The method of claim 36, wherein forming an inner 

tube having a bend further comprises: 

forming the inner tube from a resilient material having a 
memory; and 

forming the bend in the inner tube. 
38. The method of claim 37, wherein forming the bend in 

the inner tube comprises: 

forming the bend having an angle of about thirty degrees 
in the inner tube at a point about 1.3 centimeters from 
the end of the inner tube. 

39. A method of positioning a probe in a target area that 
is off axis from an outer tube inserted in a biological subject, 
the method comprising: 

inserting an inner tube having a tip into the outer tube 
having an outer surface and a closure having an exit 
hole such that the tip extends through the exit hole and 
beyond the outer surface of the outer tube; 

inserting a probe into the inner tube such that the probe 
extends beyond the surface of the outer tube; 

opening the closure; and 

removing the inner tube Without de?ecting of the probe. 
40. A method of inserting a probe along a longitudinal 

axis of a subthalarnic nucleus, the method comprising: 

locating an end of an outer tube near a longitudinal axial 
end of the subthalarnic nucleus; 

forming a bend of about thirty degrees in the inner tube at 
a point about 1.3 centimeters from the ?rst end of the 
inner tube; 

inserting the inner tube into the outer tube such that the 
inner tube extends along the longitudinal axis of the 
subthalarnic nucleus; 

inserting a probe into the inner tube such that the probe 
extends beyond the end of the outer tube; and 
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removing the inner tube Without de?ecting the probe. 
41. The method of claim 40, Wherein locating an end of 

an outer tube near a longitudinal axial end of the subthalarnic 
nucleus cornprises: 

locating the end of the outer tube Within about one-tenth 
of a centimeter of the longitudinal axial end of the 
subthalarnic nucleus. 

42. The method of claim 40, Wherein inserting the inner 
tube into the outer tube such that the inner tube extends 
along the longitudinal axis of the subthalarnic nucleus 
cornprises: 

inserting a stylet into the inner tube; and 

pushing the stylet through the outer tube and into the 
subthalarnic nucleus. 

43. A method of orienting a ?rst end of an inner tube of 
a probe de?ection device in a biological subject, the method 
comprising: 

inserting an outer tube into the biological subject; 

inserting an inner tube into the outer tube such that a bend 
in the inner tube extends beyond an end of the outer 
tube; 

identifying an error in orientation of the inner tube; 

if the error exceeds a predetermined value, partially 
retracting the inner tube into the outer tube and rotating 
the inner tube to correct the error; and 

extending the ?rst end of the inner tube beyond the end of 
the outer tube such that the bend extends beyond the 
end of the outer tube. 

44. The method of claim 43, Wherein identifying an error 
in orientation of the inner tube cornprises: 

using imaging to identify the orientation of the inner tube. 
45. A method of orienting an outer tube of a probe 

de?ection device in a biological subject, the method corn 
prising: 

inserting an outer tube having a surface and an off axis 
exit hole into the biological subject; 

inserting a stylet having an imaging marker and a blunt tip 
into an inner tube to obturate the off axis exit hole; 

inserting the inner tube having a distal end into the outer 
tube such the distal end does not extend beyond the 
surface of the outer tube; 

identifying an error in orientation of the outer tube using 
the imaging marker; and 

if the error exceeds a predetermined value, rotating the 
outer tube to correct the error. 

46. The method of claim 45, Wherein identifying an error 
in orientation of the outer tube cornprises: 

using imaging to identify the orientation of the outer tube. 
47. The method of claim 46, Wherein using imaging to 

identify the orientation of the outer tube cornprises: 

imaging the imaging rnarker. 

* * * * * 


