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(57) ABSTRACT 

A surgical system and the associated methods for use in 

Minimally Invasive Surgical procedures for use in the short 
and long-term termination of signals through nerves. Such a 
procedure is an improvement over the current state-of-the 

art because of the use of a tightly coupled single-needle 

bi-polar probe. The proximity of both electrodes, to the 
nerve or tissue targeted for the treatment, is such that it 

reduces the losses experienced With external electrodes (e.g. 
plates or probes). Further, the probe has features associated 
With locating the probe and dispensing or sampling far 
above the probes currently available. The resulting improve 
ments provide a quantum leap in technology for the asso 
ciated medical industries and a base line for these proce 

dures in the future. 
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ABLATION APPARATUS AND SYSTEM TO LIMIT 
NERVE CONDUCTION 

FIELD OF INVENTION 

[0001] The present invention relates to a method and 
device used in the ?eld of Minimally Invasive Surgery (or 
MIS) for interrupting the How of signals through nerves. 
These nerves may be rendered incapable of transmitting 
signals either on a temporarily (hours, days or Weeks) or a 
permanent (months or years) basis. This neW device itself 
consists of a single puncture system, Which incorporates 
both an active and return electrode capable of creating areas 
of nerve destruction, inhibition and ablation; a generator for 
precisely delivering RF energy, and the method necessary 
for properly locating the active tip and generating energy to 
ablate target nerves. 

BACKGROUND OF THE INVENTION 

[0002] The human nervous system is used to send and 
receive signals. The pathWay taken by the nerve signals 
convey sensory information such as pain, heat, cold and 
touch and command signals Which cause movement (e.g. 
muscle contractions). 

[0003] Often extraneous, undesired, or abnormal signals 
are generated (or are transmitted). Examples include (but are 
not limited to) the pinching of a minor nerve in the back, 
Which causes extreme back pain, or the compression (or 
otherWise activation) of nerves causing referred pain. Also 
With certain diseases the lining of the nerves is compro 
mised, or signals are spontaneously generated, Which can 
cause a variety of maladies, from seiZures to pain or (in 
extreme conditions) even death. Abnormal signal activations 
can cause many other problems including (but not limited 
to) tWitching, tics, seiZures, distortions, cramps, disabilities 
(in addition to pain), other undesirable conditions, or other 
painful, abnormal, undesirable, socially or physically detri 
mental afflictions. This device can be used to treat various 
types of nerve conditions. Such as functional applications to 
innervations of the posterior neck muscles that Will relieve 
headaches, muscle strain, and pain. The device can be used 
to treat abnormal muscle activity a result of over stimulation 
of peripheral nerves, for relief of pain, spasticity, and 
dystonias. Further, conditions such as hyperhidrosis, rhin 
orrhea, drooling, and facial ?ushing, caused by the overac 
tive signals from sympathetic and parasymapathetic nerve 
path Ways, can be treated. 

[0004] In other situations, the normal conduction of nerve 
signals can cause undesirable effects. For example in cos 
metic applications the activation of the corrugator supercilli 
muscle causes froWn lines Which may result in permanent 
distortion of the broW (or forehead); giving the appearance 
of premature aging. By interruption of the corrugator super 
cilli activation nerves, this phenomenon may be terminated. 
Other cosmetic applications include all neck and facial 
expression muscles, Which are innervated by cranial nerves 
(including, but not limited to, the orbicularis oculi, orbicu 
laris ori, frontalis, procerus, temporalis, masseter, Zygomati 
cus major, depressor anguli oris, depressor labii inferioris, 
mentalis, platysma, and/or corrugator supercili muscles). 
Further, Platysma myoides, Procerus muscles, back muscles, 
back pain, and other pain/abnormal muscle or nerve activa 
tions Would be treatable. 
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[0005] This technology describes an improved method of 
interrupting signal ?oWs through nerve ?bers With a neW 
single puncture technique; used in the emerging ?eld of 
Minimally Invasive Surgery (or MIS). Interrupting such 
?oWs is done using electricity to form an electrical circuit 
With the nerve. The circuit created is formed With a source 
of energy connected to an active electrode With a return path 
again connected to the source. 

[0006] Traditional electrosurgical procedures use either a 
unipolar or bipolar device connected to that energy source. 
A unipolar electrode system includes a small surface area 
electrode, and a return electrode. The return electrode is 
generally larger in siZe, and is either resistively or capaci 
tively coupled to the body. Since the same amount of current 
must ?oW through each electrode to complete the circuit; the 
heat generated in the return electrode is dissipated over a 
larger surface area, and Whenever possible, the return elec 
trode is located in areas of high blood ?oW (such as the 
biceps, buttocks or other muscular or highly vasculariZed 
area) so that heat generated is rapidly carried aWay, thus 
preventing a heat rise and consequent burns of the tissue. 
The advantage of these system is the ability to place the 
unipolar probe exactly Where it is needed and optimally 
focus the energy Where desired. The disadvantage of the 
system is that the return electrode must be properly placed 
and in contact throughout the procedure. A resistive return 
electrode Would typically be coated With a conductive paste 
or jelly. If the contact With the patient is reduced or if the 
jelly dries out, a high-current density area Would result, 
increasing the probability for burns at the contact point. 

[0007] Bipolar electrode systems use a tWo surface device 
(such as forceps, tWeeZers, pliers and other grasping type 
instruments) Where tWo separate surfaces can be brought 
together mechanically under force. Each opposing surface is 
connected to one of the tWo source connections of the 
electrical generator. Then the desired object is held and 
compressed betWeen the tWo surfaces. Then When the elec 
trical energy is applied, it is concentrated (and focused) so 
that tissue can be cut, desiccated, burned, killed, stunned, 
closed, destroyed or sealed betWeen the grasping surfaces. 
Assuming the instrument has been designed and used prop 
erly, the resulting current How Will be constrained Within the 
target tissue betWeen the tWo surfaces. The disadvantage of 
the conventional bipolar system is that the target tissue must 
be properly located and isolated betWeen these surfaces. To 
reduce extraneous current How the electrodes can not make 
contact With other tissue, Which often requires visual guid 
ance (such as direct visualiZation, use of a scope, ultrasound 
or other direct visualiZation methods) so that the target tissue 
is properly contained Within the bipolar electrodes them 
selves, prior to application of electrical energy. 

[0008] In recent years, considerable efforts have been 
made in re?ning sources of RF or electrical energy, as Well 
as devices for applying electrical energy to speci?c targeted 
tissue. Various applications such as tachyarrhythmia abla 
tion have been developed, Whereby accessory (extra) path 
Ways Within the heart conduct electrical energy in an abnor 
mal pattern. This abnormal signal ?oW results in excessive, 
and potentially lethal cardiac arrhythmias. RF ablation (as it 
is called) delivers electrical energy in either a bipolar or 
unipolar con?guration utiliZing a long catheter, similar to an 
EP (electrophysiology) catheter. That catheter (consisting of 
a long system of Wires and supporting structures normally 
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introduced via an artery or vein Which leads into the heart) 
is manipulated using various guidance techniques, such as 
measurement of electrical activity, ultrasonic guidance, and/ 
or X-ray visualization, into the target area. Electrical energy 
is then applied and the target tissue is destroyed. 

[0009] AWide variety of technology in the development of 
related systems, devices and EP products has already been 
disclosed. For example, US. Pat. No. 5,397,339 (issued 
Mar. 14, 1995) describes a multipolar electrode catheter, 
Which can be used to stimulate, ablate, obtain intercardiac 
signals, and can eXpand and enlarge itself inside the heart. 
Other applications include the ability to destroy plaque 
formations in the interior of lumens Within the body; using 
RF energy applied near (or at the tip of) catheters such as 
described in US. Pat. No. 5,454,809 (issued Oct. 3, 1995) 
and US. Pat. No. 5,749,914 (issued May 12, 1998). In these 
applications a more advanced catheter (though similar to the 
EP catheters (described above)) contains an array of elec 
trodes that is able to selectively apply energy in a speci?c 
direction. This device alloWs ablation and removal of asym 
metric deposits/obstructions Within lumens in the body. In 
that application, guidance may also be applied in various 
forms. US. Pat. No. 5,098,431 (issued Mar. 24, 1992), 
discloses another catheter based system for removing 
obstructions from Within blood vessels. Parins in US. Pat. 
No. 5,078,717 (issued Jan. 7, 1992) discloses yet another 
catheter to selectively remove stenotic lesions from the 
interior Walls of blood vessels. Auth in US. Pat. No. 
5,364,393 (issued Nov. 15, 1994) describes a modi?cation of 
the above technologies Whereby a guide Wire (a much 
smaller Wire Which goes through an angioplasty device and 
is typically 110 cm or longer) has an electrically energiZed 
tip, Which creates a path to folloW and thus guides itself 
through the obstructions. 

[0010] In applications of a similar nature, catheters Which 
carry larger busts of energy (for eXample from a de?brilla 
tor) into chambers of the heart have been disclosed. These 
catheters are used to destroy both tissues and structures as 
described in Cunningham (see US. Pat. No. 4,896,671 
issued Jan. 30, 1990) that describes a catheter for delivery in 
electroshock ablative therapy. 

[0011] One application of this technology Would induce 
the elimination of glabellar furroWing by interrupting the 
conduction of nerve signals to muscles causing froWn 
Wrinkles. Traditional treatments have included surgical fore 
head lifts, resection of corrugator supercilli muscle, as 
described by Guyuron, MicheloW and Thomas in Corruga 
tor supercilli muscle resection through blepharoplasty inci 
sion., Plastic Reconstructive Surgery 95 691-696 (1995). 
Also, surgical division of the corrugator supercilli motor 
nerves is used and Was described by Ellis and Bakala in 
Anatomy of the motor innervation of the corrugator super 
cilli muscle: clinical signi?cance and development of a new 
surgical technique for frowning, J Otolaryngology 27; 222 
227 (1998). These techniques described are highly invasive 
and sometimes temporary as nerves regenerate over time 
and repeat or alternative procedures are required. 

[0012] More recently, a less invasive procedure to treat 
glabellar furroWing involves injection of botulinum toxin 
(BotoX) directly into the muscle. This produces a ?accid 
paralysis and is best described in The New England Journal 

Dec. 22, 2005 

ofMedicine, 324:1186-1194 (1991). While minimally inva 
sive, this technique is predictably transient; so, it must be 
re-done every feW months. 

[0013] Speci?c efforts to use RF energy via a less sophis 
ticated tWo needle bipolar system has been described in an 
articleby HernandeZ-Zendejas and Guerrero-Santos called 
Percutaneous Selective Radio-Frequency Neuroablation in 
Plastic Surgery, Aesthetic Plastic Surgery, 18:41 pp 41-48 
(1994) They described a bipolar system using tWo needle 
type electrodes. Utley and Goode described a similar system 
in Radio-frequency Ablation of the Nerve to the Corrugator 
Muscle forElimination of Glabellar F urrowing, Archives of 
Facial Plastic Surgery, Jan-Mar, 99, VI P 46-48. Later they 
Were granted US. Pat. No. 6,139,545 (issued Oct. 31, 2000), 
Which fully described the tWo needle bipolar system. These 
systems Were unable to produce permanent results (i.e. 
greater than a feW months) because of limitations in the 
energy and their polar con?gurations and like With BotoX, 
Would have required periodic repeat procedures. 

[0014] There are many Ways of properly locating an active 
electrode near the target tissue and determining if it is in 
close proXimity to the nerve. Traditional methods have 
included stimulation by using either unipolar and bipolar 
energy by means of a test pacemaker pulse prior to the 
implantation of a pacemaker or other stimulation device. A 
method of threshold analysis called the ‘strength duration 
curve’ has been used for many years. This curve consists of 
a vertical aXis (or Y-aXis) typically voltage, current, charge 
or other measure of amplitude, and has a horiZontal aXis (or 
X-aXis) of pulse duration (typically in milliseconds). Such a 
curve is a rapidly declining line, Which decreases exponen 
tially as the pulse Width is increased. This curve is described 
on pp31 ff in The Third Decade of Pacing, by Barold and 
Mugica (1982) and also on pp 245 in The Biomedical 
Engineering Handbook” CRC Press, IEEE Press, Ed by J. D. 
BronZino, (1995). 
[0015] Various stimulation devices have been made and 
patented. The process of stimulation/ablation using a tWo 
needle system is disclosed in US. Pat. No. 6,139,545 (Oct. 
31, 2000). This process is described in reverse, Where the 
area not desired for detection of ancillary tissue is treated 
With stimulation then ablation. The process is best described 
in US. Pat. No. 5,782,826 (issued Jul. 21, 1998). 

[0016] The neW method and device of this preferred 
embodiment also uses (among other potential methods of 
locating the tip of the electrode in proXimity to the target 
nerve) stimulation, folloWed by ablation. In this process the 
energy is delivered via the single puncture MIS system (as 
later described). This unique technology and resulting 
device is a single needle that contains both electrodes. It Will 
access the site via a single puncture and Will be used With 
MIS surgical techniques. It Will also have features that 
provide for placement and have substantial added bene?ts, 
Which are described later in this document. 

SUMMARY OF THE INVENTION 

[0017] The primary aspect, of the present invention, is to 
provide a single-needle type puncture entry Way for bi-polar 
electrodes for delivering RF energy near the nerve (to 
terminate signal ?oW), in a minimally invasive procedure. 
Other aspects of this invention Will be apparent from the 
appended claims, descriptions and draWings that folloW. 
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[0018] 
[0019] Avisible probe tip illumination to aide in position 
ing; 

Important aspects of this invention include: 

[0020] A holloW lumen for delivery of medication, often, 
but not limited to, anesthetic; 

[0021] Delivery of ionizing radiation, via laser, to probe 
tip for direct energy delivery; 

[0022] Coordination of ionizing radiation and RF energy 
delivery; 

[0023] Unique probe identi?cation; 
[0024] Prior usage detection to eliminate potential con 
tamination or unauthoriZed re use; 

[0025] Procedure poWer settings matched to probe internal 
identi?cation; 

[0026] Direct reading of ablation probe temperature and 
impedance; 

[0027] Pre-stored arbitrary amplitude modulation enve 
lopes With multi-frequency for controlled energy delivery; 

[0028] Controlled metered energy delivery determines 
permanence; 

[0029] Multi-frequency operation for optimal poWer 
delivery; 

[0030] Dynamic impedance matching for optimal power 
delivery; 

[0031] Integrated dielectric insulator as ?ber optic for 
illumination, thus reducing diameter; 

[0032] Auxiliary nerve locator probe; 

[0033] Depth markings on auxiliary probe; 

[0034] Auxiliary probe needle shaft insulation; 

[0035] Dual needle tipped auxiliary probe; 

[0036] Electronic guidance of ablation probe to auxiliary 
probe; 

[0037] Electronic guidance measures and displays current 
proportional probe distances; 

[0038] Electronic guidance variable frequency audio tone 
proportional to distance/sense current; 

[0039] Electronic guidance variable amplitude audio tone 
proportional to distance/sense current; 

[0040] Electronic guidance variable frequency/?ash rate 
of ablation tip illumination proportional to distance/sense 
current; 

[0041] Illumination of ?orescent-tagged marker; 

[0042] Detection of ?orescent emission of tagged marker; 

[0043] Simultaneous illumination of ?orescent-tagged 
marker and emission detection; 

[0044] Simultaneous illumination of ?orescent-tagged 
marker by means of a tunable laser; 

[0045] Integrated holloW biopsy electrode for ?orescent 
tagged tumor sampling; 
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[0046] Integrated holloW electrode for medication deliv 
ery to tagged tumor; 

[0047] Integrated holloW electrode for photo-medication 
delivery to tagged tumor With illumination activation source; 
and 

[0048] Another aspect of the invention is a probe usage 
register to reduce or eliminate chance of patient cross 
contamination. 

[0049] This invention is an improved device (and method 
for its use) that Will alloW the physician to terminate signal 
?oW through nerves, in a minimally invasive manner, by 
requiring only a single-needle type puncture. Said method 
and device Would alloW for a reduced patient recovery time; 
the patient Would be aWake during the procedure; using only 
a local (or very little) anesthetic; have a substantially 
reduced risk of infection; less of a risk of intensive care (or 
hospital stay), and subsequently, a reduced associated costs. 
Inasmuch, the patient Would more rapidly return to a normal 
lifestyle as compared to many procedures requiring open 
surgery. 

[0050] This single-puncture device (hereafter called 
‘single-pass’) presents an improvement over conventional 
uni-polar systems because it does not require a separate 
return electrode, Which is attached to the patient at a remote 
site and subsequently must be maintained during the surgical 
procedure. Also, it represents an improvement over bi-polar 
electrodes and earlier tWo needle systems, because it con 
centrates the energy speci?cally at the desired location (by 
use of one active electrode) and When ablation areas need to 
be precisely focused this device may best accomplish that 
task. 

[0051] The device (and the methods needed to operate it) 
can be used to terminate, stop or inhibit (on a temporary, 
semi-permanent or even permanent basis) the transmission 
of nerve signals to the muscles, organs and receivers of 
nerve signals, Which convey activation, perception, pain 
signals or other nervous impulses. In the preferred embodi 
ment, the active electrode (or the probe/needle tip) may be 
positioned by various guidance and/or sensing means. This 
includes (but is not limited to) ultrasound, traditional pace/ 
sense (apply stimulating signals and observe placement of 
the electrode in proximity to the target nerve), manual 
palpitation, proper anatomical positioning, X-ray, CT, MRI, 
PET or other radiation or emission type imaging means, 
?ber-optic video, external location (and marking) and sub 
sequent location by illuminating the probe tip or by other 
similar means. 

[0052] In addition to the ‘single-pass’ needle, the complete 
system shall include an intelligent external energy generator, 
Which can be used either by programmed or manual control. 
The manual control may be mitigated (or limited for the 
protection of the patient) by means of various sensors 
including (but not limited to) impedance (and the change in 
impedance), temperature (and the change in temperature), 
normal voltage (or current) regulation, etc. Said generator 
Will generate RF energy in the frequency range of 50 KhZ to 
2.5 MhZ, in a controlled manner. 

[0053] The generator Will also be usable under program 
control. Said programming Will deliver a predetermined 
“bolus” (or packet) of electrical energy, Whereby the dose is 
adjustable (Within limits) by the physician proportional to 
























