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[0011] Another objective is to provide, systems, devices, and methods for interfacing 

with the tissues of the wall of a lumen as well as tissues exterior to the lumen, via intra 

lumen access (e.g. via minimally invasive procedure, via catheter access, etc.). 

[0012] The above objectives are wholly or partially met by devices, systems, and 

methods according to the appended claims in accordance with the present disclosure.  5 

Features and aspects are set forth in the appended claims, in the following description, 

and in the annexed drawings in accordance with the present disclosure. 

[0013] According to a first aspect there is provided, a microsurgical tool for 

monitoring and/or altering electrophysiological activity within the vicinity of a lumen 

within a body, the microsurgical tool including an elongate member with a distal tip and a 10 

control end, the distal tip thereof shaped and dimensioned so as to fit within the lumen, 

the elongate member shaped and dimensioned so as to extend from an entry site on the 

body into the lumen; and one or more probes configured with a tip, the probes deploy-

ably coupled with the distal tip of the elongate member, electrically, mechanically, and/or 

fluidly coupled to the control end of the elongate member, the tip of the probe shaped so 15 

as to penetrate into and/or through a wall of the lumen upon deployment from the 

elongate member, one or more of the probes including one or more electrodes, 

electrically coupled to the probe, one or more of the electrodes configured to convey a 

signal associated with and/or to alter the electrophysiological activity upon deployment; 

wherein the microsurgical tool is configured: to record one or more electrophysiological 20 

signals from electrophysiological activity in the vicinity of the electrode; and to cancel 

one or more movement artifacts from the recordings.

[0014] In aspects, the electrophysiological signals may be related to and/or 

correspond to one or more of water concentration, tissue tone, evoked potential, remotely 

stimulated nervous activity, sympathetic nervous activity, an electromyographic signal 25 

[EMG], a mechanomyographic signal [MMG], a local field potential, an electroacoustic 

event, vasodialation, vessel wall stiffness, muscle sympathetic nerve activity [MSNA], 

central sympathetic drive, nerve traffic, combinations thereof, or the like. 

[0015] In aspects, a microsurgical tool in accordance with the present disclosure may 

include a microcircuit, electrically coupled to one or more of the electrodes, the 30 
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microcircuit configured to condition the conveyed signal.  In aspects, the microcircuit 

may be embedded within the elongate member.  In aspects, the microcircuit is embedded 
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into the microsurgical tool and at least a portion of the electrical coupling is provided via 

the elongate member. 

[0016] In aspects, a microsurgical tool in accordance with the present disclosure may 

include a microelectrode configured to interface with an adjacent tissue volume within or 

beyond the wall of the lumen, the microelectrode having an area of less than 5000 µm
2
, 5 

less than 1000 µm
2
, less than 250 µm

2
, or less than 100 µm

2
, and/or one or more 

stimulating electrodes electrically and mechanically coupled to one or more of the probes 

and/or the elongate member, the stimulating electrodes configured to provide a 

stimulating and/or ablating current to a tissue site in the vicinity of the wall of the lumen.  

In aspects, the microsurgical tool comprises a plurality of stimulating electrodes, the 10 

microsurgical tool configured to coordinate stimulating and/or ablating currents between 

two or more of the stimulating electrodes, the currents passing through the tissue site. 

[0017] In aspects, one or more probes may include a channel, fluidly coupled with 

the control end of the elongate member, the microsurgical tool configured to deliver a 

diagnostic and/or therapeutic substance to a tissue site in the vicinity of the wall of the 15 

lumen via the channel.  In aspects, one or more of the electrodes may be configured and 

positioned so as to monitor the effect of the stimulating and/or ablating current(s), and/or 

the effect of the substance on the tissue site and/or tissues related thereto.  In aspects, one 

or more of the stimulating electrodes may have an area of greater than 0.1 mm
2
, 0.5 mm

2
, 

1 mm
2
, 2 mm

2
, or 10 mm

2
. 20 

[0018] In aspects, the diagnostic and/or therapeutic substance may be a chemical, a 

drug substance, a neuromodulating substance, a neuroblocking substance, an acid, a base, 

a denervating agent, a neurotoxin, a botulinum toxin, a tetrodotoxin, a 

tetraethylammonium, a chlorotoxin, a curare, a conotoxin, a bungarotoxin, arsenic, 

ammonia, ethanol, hexane, nitric oxide, glutamate, resiniferatoxin, alchohol, phenol, 25 

capaicin, an anesthetic, lidocaine, tetanus toxin, quaternary ammonium salts, a 

pachycurare, a leptocurare, acetylcholine, aminosteroids, or a combination thereof. In 

aspects, the substance may be included within a restraining matrix, a partially 

biodegradable matrix, or the like for retention in the wall of the lumen.
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[00232] The surgical system may include other functionality  including: angiographic 

die delivery, saline delivery, temperature monitoring, intra and extra vascular 

coordination between devices, through wall imaging, through wall current flow, saline 

provision for internal arterial cooling, and the like. 

[00233] Figs. 1a-c show aspects of a surgical tool in accordance with the present 5 

disclosure.  Fig. 1a shows the distal tip of a surgical tool 110 in a deployed state.  The tip 

includes an elongate member 112 configured so as to couple an interfacing tip 118 (i.e. a 

tip for placement into a body) with a control end 116 (i.e. an end of the surgical tool for 

interfacing with a connector, controller, etc.).  The surgical tool 110 includes one or more 

probes 114a-f coupled to the elongate member 112 (i.e. a member with an axis about 10 

which the member is longer than it is perpendicular thereto), configured so as to slide 

and/or extend out  from the elongate member during a deployment procedure 124.  The 

elongate member 112 may include one or more channels 115, conduits, recesses, tubes, 

lumens, or the like configured to convey at least a portion of the one or more of the 

probes 114a-f and/or a mechanism coupled thereto between the distal tip and the control 15 

end 116 of the surgical tool 110.  One or more of the probes 114a-f may be oriented so as 

to pass in a direction at least partially perpendicular to the axis of the elongate member 

112 during a deployment procedure 124.  One or more of the probes 114a-f and/or the 

elongate member 112 may include one or more electrodes 120, 122, 126, 130a,b, 134 in 

accordance with the present disclosure.  In aspects, one or more probes 114a may include 20 

a channel 127 for delivery of a fluid 128 to a target tissue provided from the control end 

116 of the surgical tool 110.  One or more of the probes 114b or the elongate member 

112 may include a marker band 136 to assist with imaging placement of the probe 114b 

or the distal tip during a procedure. 

[00234] In aspects, one or more of the probes 114f may include a stabilizing element 25 

132 in accordance with the present disclosure positioned along the length thereof.  The 

stabilizing element 132 may provide a physical transition point so as to controllably limit 

the depth of penetration of the probe 114f tip into the lumen wall upon deployment 124.  

In aspects, the stabilizing element 132 may be positioned less than 4mm, less than 2mm, 

less than 1mm, or the like away from the tip of the probe 114f. 30 
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