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(57) ABSTRACT 

An intracorporeal grasping device includes a tubular member 
for entering a lumen of a human body and the tube member 
having a distal end portion. An elongated core member is 
disposed With the interior cavity of the tubular member for 
rotational or slidably movement Within the tubular member 
and the elongated core member having a proximal end portion 
and a distal end portion. The elongated core member com 
prises a uniform diameter tube having some ?exibility at the 
proximal end portion and greater ?exibility While along a 
longitudinal axis in a direction toWards the distal end portion; 
and a grasping con?guration is provided for capturing an 
object (e.g., clot or debris) therein and the assembly may have 
a proximal end secured to the distal end of the elongated core 
member. The con?guration has an expanded and contracted 
con?guration, and distal sections con?gured to grasp an 
object. The grasping con?guration may be formed by at least 
one movable jaW attached to the distal end portion of the 
elongated core member and a length portion of the distal end 
portion of the tube member. The grasping con?guration may 
include unitar‘ily formed plurality of movable jaWs attached to 
the distal end portion of the elongated core member. Further, 
the grasping con?guration may be formed by a plurality of 
loop members attached to the distal end portion of the elon 
gated core member. Further, the grasping con?guration may 
be formed by at least one spiral member having a distal tip for 
penetrating an object to be removed from a human body 
lumen. The device has the spiral member provided at the 
distal end portion of the elongated core member. The grasping 
con?guration can be formed by at least one Web member for 
retaining an object to be removed from a human body lumen, 
the Web member being provided at the distal end portion of 
the elongated core member. 



Patent Application Publication Oct. 30, 2008 Sheet 1 0f 17 US 2008/0269774 A1 

N @E 
m a x, a 

a 2 2, a 2 w \ 

I : E E E H: E 

/ 2 a . . _ 

,2 ,2 a \ a mm s f f \ _ 

s 2 _ 



Patent Application Publication Oct. 30, 2008 Sheet 2 0f 17 US 2008/0269774 A1 

24 21 __S_ 24 

+ 



Patent Application Publication Oct. 30, 2008 Sheet 3 0f 17 US 2008/0269774 A1 

35 



Patent Application Publication Oct. 30, 2008 Sheet 4 0f 17 US 2008/0269774 A1 

\ w a t , , A 

/ 

MN ON NN 2 @N I mm B 



Patent Application Publication Oct. 30, 2008 Sheet 5 0f 17 US 2008/0269774 A1 

ANTERIOR 
COMMUNICATION 

ARTERY 



Patent Application Publication Oct. 30, 2008 Sheet 6 0f 17 US 2008/0269774 A1 



Patent Application Publication Oct. 30, 2008 Sheet 7 0f 17 US 2008/0269774 A1 

214 96 Tlg. 9C 



Patent Application Publication Oct. 30, 2008 Sheet 8 0f 17 US 2008/0269774 A1 

22 

101 

101 

Fig. 10% 

22 

103 

qarg. 10C 



Patent Application Publication Oct. 30, 2008 Sheet 9 0f 17 US 2008/0269774 A1 

23 

3 / 

y A 
(Fig. 10(1) 105 

23’ 

TIQ. 10%" 
107 

23’ 

107 
911g. 10%“ 



Patent Application Publication Oct. 30, 2008 Sheet 10 0f 17 US 2008/0269774 A1 

24 
22 l 

25 

TIQ 11 

12B-E @ 

300 - 12B-E<—-—é< 
309 

411g. 12,21 



Patent Application Publication Oct. 30, 2008 Sheet 11 0f 17 US 2008/0269774 A1 

307 
/ 

// ///303 

//// 

// 
/ 

Hg. 12C 

7 0 3 

fzno 

Hg. 12%" 



Patent Application Publication Oct. 30, 2008 Sheet 12 0f 17 US 2008/0269774 A1 

3(0 14 
1 f W405 
\ I N 

Fig. 13;! 

‘76° ‘4 N405 

4 D 
(Fig. 13$ 

?0 14 ,3 
( ’ _ W405 

qrlg. 13C J 

30 14 
{ N405 

Hg. 13a) 



Patent Application Publication Oct. 30, 2008 Sheet 13 0f 17 US 2008/0269774 A1 

TIQ. 13¢ 



Patent Application Publication Oct. 30, 2008 Sheet 14 0f 17 US 2008/0269774 A1 

@Q 20 
Q? 



Patent Application Publication Oct. 30, 2008 Sheet 15 0f 17 US 2008/0269774 A1 

111 
LONG 
JAW 

Hg. 15$ “6 



Patent Application Publication Oct. 30, 2008 Sheet 16 0f 17 US 2008/0269774 A1 



Patent Application Publication Oct. 30, 2008 Sheet 17 0f 17 US 2008/0269774 A1 

m /lm===== i 

Hg. 17C Hg. 1 7% 



US 2008/0269774 A1 

INTRACORPOREAL GRASPING DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority to 
Provisional Application 60/854,439 ?led in the US. Patent 
and Trademark O?ice on Oct. 26, 2006. The content of the 
noted application is incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The invention pertains to an intracorporeal device 
and method for grasping objects Within a patient’s body and 
WithdraWing the grasped objects from the patient’s body. 
More speci?cally, the intracorporeal device is a grasping 
device having an internal shaft for removing an object, such 
as from a patient’s vasculature. 

BACKGROUND OF THE INVENTION 

[0003] Developments in medical technology and associ 
ated treatments have been focused on clearing or removing 
thromboembolisms or “blood clots” from the cervical and 
cerebral vasculature in order to treat thromboembolic stroke 
victims. Thromboembolic stroke is a life threatening condi 
tion that consists of arrested blood ?oW to a region of the brain 
due to a thromboembolism blocking a blood vessel feeding 
that region. Such thrombi often originate in the left heart 
chambers, break free into the aorta and ?oW doWnstream into 
the cervical neck arteries e.g. carotid arteries, and then ulti 
mately lodge into a narroWed vessel someWhere doWn the 
narroWing vascular tree of the cerebral arteries associated 
With the brain in the head. Once lodged, the thrombus 
occludes ?oW along the vessel doWnstream of the blockage, 
thus arresting blood ?oW to the doWnstream blood vessel and 
causing the stroke. 
[0004] Several grasping device assemblies and methods 
have been disclosed speci?cally for removing thrombi from 
the cervical and cerebral vessels in order to treat thromboem 
bolic stroke. HoWever, many of these devices have grasping 
assemblies that are not Well adopted for delivery to distal 
regions of the cerebral vessels Where many thromboembo 
lisms are knoWn to cause a debilitating stroke. 

[0005] US. Pat. No. 6,679,893 describes a grasping device 
for removing thrombi from the cervical and cerebral vessels 
in order to treat thromboembolic stroke. This patent describes 
several grasping assemblies that may be utiliZed in its device. 
HoWever, it is desired to have more ?exibility in the selection 
of grasping assemblies depending on the type and location of 
the thrombi. 
[0006] When retrieving a neurovascular clot or foreign 
body, a device having a distal grasping end With greater 
?exibility is desired. It is also desired to have a distal grasping 
end that is easily manufactured based on the desired ?exibil 
1ty. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The invention pertains to an intracorporeal device 
and method for grasping objects Within lumen of a human 
body and WithdraWing the grasped objects from the human 
body. 
[0008] In one aspect, an intracorporeal grasping device 
includes an elongated core having a proximal end portion and 
a distal end portion. The elongated core includes a tube hav 
ing a variable ?exibility along a length from the proximal end 
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portion to the distal end portion. A grasping con?guration is 
disposed to the distal end portion of the elongated core mem 
ber for grasping an object from a human body. 
[0009] In another aspect, an intracorporeal grasping device 
includes a movable elongated core having a proximal end and 
a distal end. The elongated core includes a plurality of ?exion 
regions having different ?exions along a length from the 
proximal end to the distal end portion. A grasping con?gura 
tion is provided at the distal end of the elongated core for 
retaining and capturing objects. 
[0010] In yet another aspect, an intracorporeal grasping 
device includes a tubular member for entering a lumen of a 
human body and the tube member having a distal end portion. 
An elongated core member is disposed With the interior cavity 
of the tubular member for rotational or slidably movement 
Within the tubular member and the elongated core member 
having a proximal end portion and a distal end portion. A 
grasping con?guration is provided for capturing an object 
(e.g., clot or debris) therein in Which the grasping con?gura 
tion is formed by at least one movable jaW attached to the 
distal end portion of the elongated core member and a length 
portion of the distal end portion of the tube member. 
[0011] In another aspect, an intracorporeal grasping device 
includes a tubular member for entering a lumen of a human 
body and the tubular member having a distal end portion. An 
elongated core member is disposed With the tubular member 
and the elongated core member has a proximal end portion 
and a distal end portion. A grasping con?guration captures an 
object in Which the grasping con?guration includes unitarily 
formed plurality of movable jaWs attached to the distal end 
portion of the elongated core member. 
[0012] In another aspect, an intracorporeal grasping device 
includes a tubular member for entering a lumen of a human 
body and the tubular member has a distal end portion. An 
elongated core member being disposed With the tubular mem 
ber and the elongated core member has a proximal end por 
tion and a distal end portion. The device includes a grasping 
con?guration for capturing an object therein, in Which the 
grasping con?guration is formed by a plurality of loop mem 
bers attached to the distal end portion of the elongated core 
member. 
[0013] In one aspect, an intracorporeal grasping device 
includes a tubular member for entering a lumen of a human 
body and the tubular member having a distal end portion. An 
elongated core member being disposed With the tubular mem 
ber and the elongated core member having a proximal end 
portion and a distal end portion. A grasping con?guration is 
provided for capturing an object therein, in Which the grasp 
ing con?guration is formed by at least one spiral member 
having a distal tip for penetrating an object to be removed 
from a human body lumen. In the device has the spiral mem 
ber provided at the distal end portion of the elongated core 
member. 
[0014] An intracorporeal grasping device includes a tubu 
lar member for entering a lumen of a human body and the 
tubular member having a distal end portion. An elongated 
core member is disposed With the tubular member and the 
elongated core member has a proximal end portion and a 
distal end portion. A grasping con?guration captures an 
object therein, in Which the grasping con?guration is formed 
by at least one Web member for retaining an object to be 
removed from a human body lumen, the Web member being 
provided at the distal end portion of the elongated core mem 
ber. 
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[0015] In various other aspects, at least one of the jaWs may 
include an engaging surface and an opposing surface, the 
engaging surface including a plurality of engaging elements 
provided along a longitudinal length thereof and the engaging 
elements. In another aspect, Wherein the engaging elements 
are provided as ribs inWardly extending for capturing an 
object. In another aspect, at least one of the jaWs is perforated 
at the location of the ribs. 
[0016] In another aspect, at least one of the jaWs has a distal 
end With an aperture and the jaW includes a lumen along a 
length enabling a ?uid communications pathWay to a distal 
end of the jaW. 
[0017] The above and other aspects, features and advan 
tages of the present invention Will be readily apparent and 
fully understood from the folloWing detailed description 
illustrative embodiments in conjunction With the accompa 
nying draWings, Which are included by Way of example, and 
not by Way of limitation With regard to the claimed invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a perspective vieW of schematic represen 
tation of an intracorporeal grasping system according to the 
teaching of present invention. 
[0019] FIG. 2 is an elevational vieW of the grasping device 
shoWn in FIG. 1. 
[0020] FIG. 3 is an enlarged section vieW of an elongated 
core member taken along the line 3-3 of FIG. 2. 
[0021] FIG. 4 shoWs a side elevational vieW, partially in 
section, of the grasping device shoWn in FIG. 2 in a closed 
con?guration Within the inner lumen of the delivery catheter. 
[0022] FIG. 5 depicts the grasping device disposed Within 
the delivery catheter With the grasping assembly of the device 
extending out the port in the distal end of a delivery catheter 
into a body lumen adjacent to a thrombus and being in an 
expanded con?guration therein. 
[0023] FIG. 6 illustrates an elevational vieW of the grasping 
device Within a delivery catheter having the grasping assem 
bly on the distal end of the device being in a partially con 
tracted con?guration about a thromboembolism. 
[0024] FIG. 7 is a schematic illustration of the grasping 
system shoWn in FIG. 1 operatively disposed in a left side 
internal carotid artery location in position to perform an 
exemplary thrombectomy procedure Within the middle cere 
bral artery. 
[0025] FIGS. 8A-8C illustrate an alternative embodiment 
of a grasping system according to the teaching of the present 
invention. 
[0026] FIGS. 9A-9C illustrate an alternative embodiment 
of a grasping system according to the teaching of the present 
invention. 
[0027] FIGS. 10A-10F illustrate an alternative embodi 
ments of grasping device components according to the teach 
ing of the present invention. 
[0028] FIG. 11 illustrates an alternative embodiment of a 
grasping device component according to the teaching of the 
present invention. 
[0029] FIGS. 12A-12E illustrate alternative embodiments 
of grasping device components according to the teaching of 
the present invention. 
[0030] FIGS. 13A-13F illustrate another embodiment of a 
grasping system according to the teaching of the present 
invention. 
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[0031] FIGS. 14A-14D illustrate an alternative embodi 
ment of a grasping system according to the teaching of the 
present invention. 
[0032] FIGS. 15A-15B illustrate an alternative embodi 
ment of a grasping system according to the teaching of the 
present invention. 
[0033] FIGS. 16A-16C illustrate an alternative embodi 
ment of a grasping device according to the teaching of the 
present invention. 
[0034] FIGS. 17A-17D illustrate an alternative embodi 
ment of a grasping device according to the teaching of the 
present invention. FIG. 17A is an elevational vieW of the 
grasping device; FIG. 17B is a front axial vieW of the grasping 
device; and FIG. 17C is a sectional vieW taken along line 
17C-17C in FIG. 17A. 

DETAILED DESCRIPTION 

[0035] The folloWing embodiments and aspects thereof are 
described and illustrated in systems and methods Which are 
meant to exemplary and illustrative and non-limiting in 
scope. 
[0036] FIGS. 1-6 schematically illustrate an intracorporeal 
grasping system 10. In one embodiment by Way of example, 
the grasping system 10 includes a grasping device 11, a deliv 
ery catheter 12 and a guide catheter 13. In some instances only 
the grasping device 11 and either the delivery catheter 12 or 
the guide catheter 13 are used, but not both. 

[0037] As shoWn in FIG. 1 and in greater detail in FIG. 2, 
the grasping device 11 includes an elongated core member 14 
having a proximal end 15 and a distal end 16. The grasping 
device 11 further includes a grasping con?guration 17 
attached to the distal end of the core member 14. The core 
member 14 can have a number of arrangements. In one 
embodiment by Way of example, core member 14 is provided 
With variable bending ?exibility along a predetermined 
length. Hence, this con?guration of the core member 14 
alloWs for improved transluminal manipulation of the grasp 
ing device 11 in a human body. In one construction, core 
member 14 is ?exible in nature so as to traverse the potentially 
tortuous and/ or angled geometry of the cervical vascular tree. 

[0038] With reference to FIG. 3, elongated core member 14 
includes a cylindrical tube 25 having a generally uniform 
diameter. A generally solid cylindrical core Wire 26 is con 
centrically disposed Within the cylindrical tube 25. A circum 
ferential gap betWeen the tube 25 and Wire 26 may be ?lled 
With solder, for example. The solid cylindrical core Wire 
prevents uniform cylindrical tube 25 from excessive longitu 
dinal elongating along its length. 
[0039] In one embodiment by Way of example, the ?exibil 
ity of the uniform cylindrical tube 25 can be provided by a 
plurality of spaced circumferential slots 70 extending through 
the Wall thickness (See FIG. 2). For ease of explanation, the 
term “density” With reference to cuts or slots of the core 
member, generally refers to the number of slots or cuts per a 
unit of length or area. Non limiting examples of a unit of 
length are a centimeter, an inch or smaller linear units. Like 
Wise, a unit of area may be square inches or square centime 
ters and the like. 

[0040] In accordance With an embodiment of the grasping 
device, the amount or magnitude of ?exibility is proportional 
to the number of slots per unit of measure. For example, a high 
density of slots provides higher ?exibility, than a loWer den 
















