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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a ligating band
dispenser, and in particular, to a ligating band dispenser
which can sequentially dispense one of a plurality of li-
gating bands.

BACKGROUND OF THE INVENTION

[0002] Ligation is a medical procedure in which an
elastic ligating band, for example, is placed about tissue
to prevent fluid flow therethrough. Where a ligating band
is placed about, for example, a ballooning varix, polyp,
hemorrhoid, or pre-cancerous lesion, a contracted ligat-
ing band induces fusion and healing in the base tissue
and subjects the ligated tissue to necrosis. The necrotic
tissue eventually separates from the surrounding tissue
and passes into the human system. Alternatively, ligation
may also be used for purposes of sterilization, wherein
a ligating band may be placed over a folded loop portion
of a Fallopian tube or a vas deferens to prevent the pas-
sage of internal reproductive fluids.
[0003] Means for delivering ligating bands, or ligating
band dispensers, take various forms. One such form is
a dedicated ligating band dispenser instrument which has
a dispensing portion at a distal end, an actuating mech-
anism at a proximal end, and a typically rigid shaft ther-
ebetween. These instruments are useful for ligating tis-
sue in which the user has access to the tissue to be ligat-
ed, e.g., tissue exposed through an invasive surgical pro-
cedure.
[0004] In contrast, ligating band dispensers may be
positioned on the distal tip of an endoscope or a laparo-
scope. An endoscope is a conventional medical device
used for viewing, exploring, and delivering therapies to
internal regions of a patient. A laparoscope is a special-
ized endoscope for viewing a patient’s peritoneal cavity.
Unlike dedicated ligating band dispensing instruments,
an endoscope allows minimally invasive intrusion into a
patient.

Figures 1 and 2 illustrate a conventional endoscope.
Endoscope 10 has a control portion 12 and a inser-
tion portion 14 terminating at insertion tip 16. Inser-
tion portion 14 is of such a length to permit access
to internal regions of a patient.

Figure 2 illustrates the face of insertion tip 16. A
number of channels extend from the control portion
12 to the insertion tip 16, where the channels termi-
nate in functional outlets 18-26. For the purposes of
this example, outlet 18 is a light source; outlet 20 is
a wide-field image sensing device, which transmits
a video or fiber optic signal to a coupled monitor or
eyepiece (not shown) at control portion 12; outlet 22
delivers a stream of water or air for clearing the image

receiving device or flushing an internal bodily region;
and outlet 24 is an outlet to a working (or biopsy)
channel. Inlet 28 of the working channel can be cou-
pled to a suction device or a lavage fluid source (not
shown) or can receive various medical instrumenta-
tion (not shown) for passage through the working
channel and outlet 24. Optional outlet 26, for larger
diameter endoscopes, is an outlet for a second work-
ing channel. A second working channel allows addi-
tional operations in a manner consistent with the
working channel described above.

[0005] Endoscope ligating band dispensers are fixedly
mounted about and protrude from insertion tip 16 of a
hosting endoscope, wherein such dispensers carry one
or more expanded ligating bands about their outer diam-
eter. Projecting from insertion tip 16, conventional dis-
pensers inherently narrow the field of view of the image
sensing device of outlet 20. In an effort to improve such
impairment, some conventional devices are fabricated
from a transparent material while such material may fa-
cilitate the outward passage of light from outlet 18, such
material does not practically improve the field of view for
the wide-field image sensing device. Specifically, the use
of transparent material commonly induces distortion
about the periphery of a displayed image. Distortion is a
product of both the curvature of the dispenser and the
accumulation of bodily fluids about the outer surface of
the dispenser. Ligating bands stored on the outer diam-
eter of these dispensers further obstruct the field of view
through the dispenser material.
[0006] Conventional endoscope ligating band dis-
pensers commonly employ dispensing mechanisms
which unnecessarily complicate a ligating procedure.
Two examples of conventional mechanisms include a
dispenser having a plurality of draw strings 1002 which
are individually coupled to each of the stored ligating
bands 1000 (Figure 3) and a dispenser having a mechan-
ically actuated housing which engages and requires
movement of all stored ligating bands 1000 for each dis-
pensing operation (Figure 4).
[0007] In reference to Figure 3, draw strings 1002 ex-
tend from each ligating band 1000 and around the distal
end of the dispenser before extending proximally through
the work channel of a receiving endoscope 10. Applica-
tion of a proximally-directed force to a single draw string
1002 effects distal movement and dispensing of a cou-
pled ligating band 1000. Understandably, during a pro-
cedure, a user must be keenly aware of which draw sting
1002 is being controlled to prevent the inadvertent dis-
pensing of ligating bands 1000.
[0008] Referring to Figure 4, another conventional.dis-
penser example includes a mechanically actuated hous-
ing having a movable inner element 1008 and a fixed
outer element 1010. Outer element 1010 carries a plu-
rality of expanded ligating bands 1000, excepting the dis-
tal-most ligating band 1000a, which is carried by inner
element 1008. For dispensing ligating band 1000a, ele-
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ment 1008 is drawn proximally, causing the distal-most
ligating band 1000a to be released when inner element
1008 is pulled within outer element 1010. During such
movement, the remaining ligating bands-1000 are dis-
placed by shoulders 1012 so that when inner element
1008 returns distally, ligating bands 1000 are distally ad-
vanced. These conventional mechanisms require addi-
tional moving structure (for example, a spring 1014 to
bias inner sleeve 1008 in a distal direction) which can
increase the complexity, cost, and size of such devices.
Additionally, attempting to maintain the dispenser at a
reasonable length, the inclusion of elements such as
shoulders 1012 may limit the number of ligating bands
which may be stored.
[0009] Similarly, WO 96/19145 shows a dispenser
where the ligating bands are positioned at fixed intervals
on the dispenser. Spring fingers 52 are drawn back so
that teeth 90 and 94 engage the ligating bands. This re-
quires a large spacing of the bands to engage the teeth
and requires the application of enough force to move all
of the bands once engaged, This renders the mechanism
of WO 96/19145 excessively large and only capable of
dispensing a small number of bands.
[0010] Of further consideration, the dispenser of Fig-
ure 4 can require an applied dispensing force having a
magnitude sufficient to not only dispense a single ligating
band but also distally displace the remaining stored ligat-
ing bands in preparation for a next ligation. As the number
of stored ligating bands increase, the force necessary to
move the ligating bands as a group also increases. Con-
sequently, a user may experience some level of awk-
wardness during a procedure due to the force which may
be necessary to dispense one or more ligating bands.
[0011] Conventional dispensers increase the length of
insertion tip 16. A ligating band dispenser-equipped en-
doscope is commonly used within a hollow body cavity,
for example, an esophagus. Insertion tip 16 must assume
almost a 90° bend with respect to the longitudinal axis of
the insertion portion 14 to obtain a clear view normal to
the inner surface of an esophagus. The additional length
of the ligating band dispenser from insertion tip 16 can
significantly restrict the motion and flexibility of insertion
tip 16 within a hollow body cavity. Accordingly, the added
length, coupled with the severely restricted peripheral
view, makes the presence of conventional ligating band
dispensers an operational liability during the exploration
and placement phases of ligation procedures.

SUMMARY OF THE INVENTION

[0012] The present invention is directed to a ligation
band dispenser according to claim 1.
[0013] For a ligating band dispensing operation, a dis-
penser in accordance with the present invention is fixed
to a distal end of an insertion portion of a receiving en-
doscope. Once the ligating tissue has drawn into a con-
ventional ligating position within the dispenser, the sec-
ond member is moved proximally until the one or more

inwardly-based members are positioned proximate of a
distal-most expanded ligating band carried on the first
member. The one or more inwardly-biased members dis-
place outwardly about the distal-most expanded ligating
band through a portion of the proximal movement of the
second member. Subsequently, the second member is
moved distally to move the engaged distal-most expand-
ed ligating band beyond a distal end of the first member
for dispensing.
[0014] An object of the present invention is to provide
a ligating band dispensing device which accurately and
consistently dispenses a single ligating band per dis-
pensing operation.
[0015] Another object of the present invention is to pro-
vide a ligating band dispensing device which stores a
large number of bands with no operational disadvantag-
es.
[0016] Another object of the present invention is to pro-
vide a ligating band dispensing device which stores at
least one ligating band, prior to selection for dispensing,
free of positional biasing.
[0017] Another object of the present invention is to pro-
vide a ligating band dispensing device which protects
stored bands from premature release during insertion
and exploration.
[0018] Another object of the present invention is to pro-
vide a ligating band dispensing device constructed to
maximize patient comfort, minimize complexity, whether
operational or in design, and maintain single band-deliv-
ery accuracy.
[0019] Another object of the present invention is to pro-
vide a control mechanism to effect the indirect and se-
quential selection and dispensing of a single ligating band
from a plurality of ligating bands.
[0020] Another object of the present invention is to pro-
vide a ligating band dispensing device which may as-
sume a first position for an increased field of view for an
image sensing device of a hosting endoscope and may
assume a second position for dispensing a ligating band.
[0021] Other objects and advantages of the present
invention will be apparent to those of ordinary skill in the
art having reference to the following specification togeth-
er with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Referring now to the drawings in which like ref-
erence numerals and letters indicate corresponding ele-
ments thro ughout the several views, if applicable:

Figure 1 illustrates a conventional endoscope de-
vice;
Figure 2 is a view along line 2-2 of the insertion tip
of the endoscope device of Figure 1;
Figure 3 illustrates a conventional ligating band dis-
poser;
Figure 4 illustrates a conventional ligating band dis-
penser;
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Figures 5a through 5c is a partial, sectional view of
a movable ligating band dispenser not part of the
invention;
Figure 6 is a partial, sectional view of a rolling dia-
phragm seal for the movable ligating band dispenser
of Figures 5a-5c;
Figures 7a is a perspective view of the dispensing
member of Figures 5a-5c;
Figures 7b and 7c are perspective views of a dis-
pensing member;
Figure 7d is a perspective view of dispensing mem-
ber according to the invention;
Figure 7e is partial, sectional perspective view of the
dispensing member of Figure 7d in an operational
position;
Figure 7f is a perspective view of a dispensing mem-
ber not part of the invention;
Figure 7g is a partial, sectional perspective view of
the dispensing member of Figure 7f in an operational
position;
Figures 7h and 7i are perspective views of a dispens-
ing member not part of the invention;
Figures 8a and 8b are partial, sectional views of a
movable ligating band dispenser not part of the in-
vention;
Figure 8c is a partial, sectional view of a movable
ligating band dispenser not part of the invention hav-
ing an actuating filament;
Figure 8d is a partial, sectional view of a movable
ligating band dispenser not part of the invention hav-
ing an actuating filament;
Figure 9 is a perspective view of a ligating band dis-
pensing instrument having a ligating band dispenser
in accordance with the present invention; and
Figure 10 illustrates one embodiment of an actuating
mechanism controller in accordance with the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0023] Figures 5a through 5c illustrate a movable dis-
penser 100. Dispenser 100 includes dispensing member
(an outer sleeve) 102 slidably received on sleeve 104
(an inner sleeve), sleeve 104 being adapted to fit about
insertion tip 16 of a hosting endoscope 10. Both dispens-
ing member 102 and sleeve 104 have a cross-sectional
shape consistent with the outer shape of insertion tip 16
of an endoscope 10, wherein such shape is typically cir-
cular in nature. Dispensing member 102 and sleeve 104
are constructed of a medical grade material suitable for
exposure to a human system and which display low fric-
tion characteristics when in contact. Moreover, at least
dispensing member 102 may be constructed of a trans-
parent or translucent material to facilitate the passage of
light when in an extended position (Figures 5b and 5c).
[0024] Referring to Figures 5a through 5c, dispenser
100 is generally cylindrical in shape and has a distal end

106 and a proximal end 108. The distal end of sleeve
104 defines opening 111 which has a diameter substan-
tially consistent with the face diameter of insertion tip 16.
Opening 111 allows use of the functional outlets 18-26
(Figure 2) of the hosting endoscope, for example, trans-
mission of light, passage of instrumentation, receipt of
visual imaging, and the like. Sleeve 104 further includes
a region, just proximal to its distal end, which carries at
least one expanded ligating band 110. Preferably, sleeve
104 carries a plurality of expanded ligating bands 110.
[0025] -Dispensing member 102 has a fixed shoulder
114 and at least one inwardly-biased, spring finger 116.
Preferably, dispensing member 102 includes two or more
spring fingers 116. The distance between shoulder 114
and the aligned spring fingers 116 is approximately equal
to the diameter of a single ligating band 110. To limit
undesired rotation of dispensing member 102, dispens-
ing member 102 may include a recess or the like (not
shown) along an inner surface to receive a longitudinal
protrusion 115 which extends along an outer surface of
sleeve 104. Alternatively, protrusion 115 could spiral
about sleeve 104 (not shown), to induce a desired rota-
tion, and facilitate a predetermined rate of extension of
dispensing member 102 relative to sleeve 104.
[0026] Operation of dispenser 100 is illustrated by Fig-
ures 5a through 5c. Figure 5a illustrates a first condition
in which dispenser 100 is in a retracted position. Once
tissue T for ligation is identified, dispenser 100 is extend-
ed to a dispensing position (Figure 5b), thus creating vol-
ume 112, substantially defined by an inner surface of
sleeve 104, to receive the chosen tissue T. To ready li-
gating band 110a, dispensing member 102 is drawn prox-
imally until the spring fingers 116 are proximal to the dis-
tal-most ligating band 110a (Figure 5b).
[0027] Volume 112 is subjected to a suction to draw
tissue T therein (Figure 5c), or tissue T is physically drawn
into volume 112 using forceps (not shown) or the like
which are passed through the work channel of endo-
scope 10 to the distal end 16 of dispenser 100. For dis-
pensing, dispensing member 102, and thus ligating band
110a, are caused to move distally. When dispensing
member 102 nears full extension, ligating band 110a is
released. Following dispensing of the required number
of ligating bands 110, dispenser 100 may again be re-
tracted, and the sequence repeated, if desired.
[0028] In a retracted position, it is preferred that the
distal end 106 of ligating band dispenser 100 be substan-
tially aligned with the distal end of insertion tip 16. How-
ever, because certain ligating band dispensing mecha-
nisms and structure (i.e., those formed substantially
along an inner periphery of dispenser 100 within chamber
112) may prevent this preferred position, a "retracted po-
sition" means a ligating band dispenser position which
facilitates an improved field of view over a fully extended
(or conventional) ligating band dispenser position and/or
defines a volume (volume 112) which is insufficient to
enable a ligation procedure.
[0029] As discussed above, a suction may be applied
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to draw tissue T into volume 112. Necessarily, a seal
must be established between the insertion tip 16 of the
endoscope 10 and sleeve 102 to efficiently maintain an
applied suction. Figures 5a-5c show one embodiment of
seal 118. More specifically, seal 118 is an o-ring type
seal or v-ring, lip-type seal which slidably engages inser-
tion tip 16 throughout the motion of sleeve 104. Seal 118
may also take the form of a rolling diaphragm (Figure 6).
For this embodiment, seal 118’ includes a thin membrane
coupled to dispensing member 102 and anchored to in-
sertion tip 16. Seal 118’ is joined to insertion tip 16 through
application of an adhesive or, more preferably, by an in-
tegral elastic band 120 which tightly engages endoscope
10. As another alternative, a portion of sleeve 104 at or
about proximal end 108 could be constructed of a flexible
material which circumferentially extends about insertion
tip 16. For this alternative, sleeve 104 can move relative
to insertion tip 16 consistent with the above examples;
however, when a suction is applied to volume 112 the
flexible material is caused to contract about insertion tip
16 to both establish a seal and reduce those forces trans-
mitted to actuating filament 200b due to the tendency of
dispenser 100 to retract when the suction is applied.
[0030] While the above description sets forth three ex-
amples of seal 118, one skilled in the art will appreciate
that seal 118 may take any variety of forms. Importantly,
however, seal 118 of the present invention maintains a
fluids-tight seal when dispenser 100 is at least in an ex-
tended position, and at least a portion of seal 118 travels
through the extension/retraction motion of dispenser
100.
[0031] Dispensing member 102 of Figures 5a-5c is al-
so shown in Figure 7a, wherein dispensing member 102
has a fixed shoulder 114 and a plurality of spring fingers
116. Consistent with the configuration of dispensing
member 102 which allows only a single stored ligating
band 110 to be engaged/dispensed and which extends
at least partially about sleeve 104, alternative embodi-
ments of dispensing member 102 are shown in Figures
7b-7i.
[0032] Figure 7b illustrates dispensing member 302,
which is similar in construction and operation to dispens-
ing member 102. specifically, distal ring 314 and spring
finger 316 are analogous to shoulder 114 and spring fin-
gers 116, respectively. Inherent to its physical arrange-
ment, dispensing member 302 does not fully encompass
sleeve 104 and stored ligating bands 110 positioned ther-
eon. Moreover, distal ring 314 may be constructed so as
not to completely encircle receiving sleeve 104. Figure
7c shows a like dispensing member formed of metal wire
or the like. While Figures 7b and 7c illustrate a single
spring finger 316, one skilled in the art shall appreciate
that additional spring fingers 316 may be included along
distal ring 316.
[0033] Figure 7d illustrates dispensing member 402
having one or more spring fingers 416 having at least
two inwardly directed protrusions 416a, 416b. In a pre-
ferred embodiment, protrusion 416a is thin and is capable

of fitting between stored ligating bands 110 (Figure 7e).
Protrusion 416b has a width greater than the spacing
between ligating bands 110 and is distally positioned
from protrusion 416a an amount approximately equal to
the width of a ligating band 110. Functionally, dispensing
member 402 allows a full range of distal and proximal
movement, unlike dispensing member 102 whose prox-
imal movement is limited by contact between shoulder
114 and ligating band 110a (Figure 5a). As dispensing
member 402 is drawn proximally, the flexibility of spring
fingers 416 allow protrusion 416a to pass about ligating
bands 110. When protrusion 416a is positioned proximal
to any ligating band 110 other than ligating band 110a,
however, protrusion 416b does not allow protrusion 416a
to engage the proximal ligating band 110. Figure 7e il-
lustrates a "loaded" condition where the distal-most ligat-
ing band 110a is positioned between protrusions 416a,
416b.
[0034] A dispensing member is illustrated in Figure 7f.
Dispensing member 502 has ligating band engaging lip
514. when extending along sleeve 104, engaging lip 514
forms c-channel 514a which has a height and a depth
sufficient to carry a single ligating band 110a. To load,
dispensing member. 502 is moved proximally until ligat-
ing band supporting surfaces S14b are interposed be-
tween sleeve 104 and the distal-most ligating band 110a.
For dispensing, dispensing member 502 is moved dis-
tally. When dispensing member 502 reaches a dispens-
ing position, band supporting surfaces 514b are unsup-
ported, and slots 514c, which separate supporting sur-
faces 414b, permit supporting surfaces 514b to flex in-
wardly under the applied force of the expanded ligating
band 110a (Figure 7g).
[0035] Figure 7h shows an axially actuated band sup-
porting sleeve 602 having a width substantially equal to
the width of a stored ligating band 110a. Supporting
sleeve 602 includes a plurality of slots 602a which allow
a predefined flexibility to be achieved when supporting
sleeve 602 is in a dispensing position- Specifically, when
supporting sleeve 602 is at a distal-most position relative
to sleeve 104, at least a portion of the supporting sleeve
602 extends beyond, and is not supported by, sleeve
104, thus supporting sleeve 602 assumes an inwardly-
directed conical shape to facilitate dispensing of a sup-
ported ligating band 110a. Proximal movement of sup-
porting sleeve 602 is limited by stop 603. Supporting
sleeve 602 is driven by driving member 200a. To enable
movement of supporting sleeve 602 without disturbing
other stored ligating bands, driving member 200a pref-
erably passes beneath any stored ligating bands 110 in
a recess or the like formed in the outer surface of sleeve
104. Figure 7i is similar to the embodiment of Figure 7h;
however, supporting sleeve 602 follows a helical path
about sleeve 104 to a dispensing position.
[0036] Dispenser 100 is extended and retracted using
an actuating mechanism. An actuating mechanism in ac-
cordance with the present invention includes actuating
elements 200, which are coupled between dispenser 100
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and controller 150, which will be discussed in greater
detail below.
[0037] Figures 5a-5c illustrate a actuating elements
200. Actuating elements 200 are preferably semirigid fil-
aments or thin cable (collectively "filaments") formed
from stainless steel, nitinol, or the like. For this embodi-
ment, actuating filaments 200 are exterior to and extend
along the outer surface of insertion portion 14. Actuating
filament 200a is coupled to dispensing member 102 and
effects movement of the dispensing member 102, while
actuating filament 200b is coupled to sleeve 104 to effect
retraction/extension of dispenser 100. In operation, dis-
tally-directed forces applied to filaments 200a, 200b
cause an extension of dispensing member 102 and
sleeve 104, respectively, while a proximally-directed
force applied to filaments 200a, 200b cause a retraction
of the same. In some instances, certain actuating ele-
ments 200 can perform multiple tasks to simplify opera-
tions, for example, a distally-directed force applied to ac-
tuating filament 200b can effect the extension of both
members 102, 104 and, when dispenser 100 is extended,
a proximally-directed force applied to actuating filament
200b can effect a retraction of both members 102, 104.
While these embodiments of actuating element 200 op-
erate in response to the application of axial forces, actu-
ating elements 200 could include features to effect ex-
tension/retraction of dispenser 100 and/or dispensing of
ligating bands 110 in response to an applied rotation.
[0038] Actuating filaments 200a, 200b pass through
grasping ring 202. Preferably, ring 202 is an independent
elastic band which is positioned proximal of dispenser
100 and tightly holds to the insertion tip 16. Preferably,
filaments 200a., 200b are covered with a load bearing
encasement 204, which terminates at and is integral with
ring 202. Operatively, ring 202 asserts a force against
casing 204 which is at least equal and opposing to any
distally-directed forces applied to actuating filaments
200a, 200b. Ring 202 may further include securing
means to receive and releasably secure sleeve 104 in a
retracted position. If not independent, ring 202 can dually
serve as the anchor 120 for the rolling diaphragm seal
118’ of Figure 6. For this embodiment, actuating filaments
200a, 200b may be further secured along the length of
the insertion portion 14 with tape, adhesive, additional
elastic bands, a spiral wrap of actuating filaments 200a,
200b about insertion portion 14, or the like.
[0039] Figures Ba-8d illustrate other combinations of
actuating elements 200. Common to these embodi-
ments, however, actuating elements 200 pass through
outlet 24 and extend internally through the work channel
of insertion portion 14 to inlet 28.
[0040] Figure 8a preferably illustrates dispenser 100
biased proximally by spring 206. Actuating filament 200c
is coupled to the proximal end of sleeve 104, and a prox-
imally-directed force applied to filament 200c caused dis-
penser 100 to be extended. In contrast, Figure 8b shows
a distally-biased dispenser 100 using spring 206. Actu-
ating filament 200c is coupled to the distal end of sleeve

104, and a proximally-directed force applied to filament
200c causes dispenser 100 to be retracted. Rather than
a conventional spring, biasing element 206 may assume,
for example, an elastic sleeve (not shown) or the like
which functions similar to a spring and in a manner de-
scribed above. For clarity, actuating filaments 200 for dis-
pensing stored ligating bands 110 are not shown in either
of these figures.
[0041] Figure 8c illustrates actuating filament 200d to
extend sleeve 104 and retract dispensing member 102
to "load" the distal-most ligating band 110a between
shoulder 114 and spring fingers 116. Actuating filament
200d is secured at a proximal end of dispensing member
102 and passes around both the proximal end of sleeve
104 and the distal end of insertion tip 16 before entering
outlet 24 and the work channel of endoscope 10. Alter-
natively, if the configurations of either Figure 8a or Figure
8b are combined with the configuration illustrated in Fig-
ure 8c, actuating filament 200d is used exclusively for
readying a ligating band 110 for dispensing.
[0042] Figure 8d illustrates actuating filament 200e
which functions to dispense a loaded ligating band 110a.
Application of a proximally-directed force to actuating fil-
ament 200e causes dispensing member 102 to move
distally and dispense ligating band 110a. Actuating fila-
ment 200e is secured to the proximal end of dispensing
member 102 and passes around the distal end of inser-
tion tip 16 before entering outlet 24 and the work channel
extending through endoscope 10.
[0043] As actuating filaments 200d, 200e are used to
load and dispense each ligating band 110, dispenser 100
of this embodiment will necessarily include both actuating
filaments 200d, 200e. Accordingly, actuating filaments
200d, 200e may be independent filaments or portions of
a single filament.
[0044] While the examples set forth in Figures 8a-8d
provide specific filament attachment points and other ref-
erences, one skilled in the art shall appreciate that these
attachment points/references are but one set of exam-
ples, and that the actuating filaments may be joined at
other points of dispenser 100 to effect the movement of
dispenser 100 in a manner consistent with the present
invention. Moreover, other actuating systems, for exam-
ple, hydraulic or pzzeumatic systems (not shown) may
also facilitate the extension/retraction of dispenser 100,
wherein actuating elements would be fluid tubing (not
shown) spanning between a pressurized fluid source and
dispenser 100.
[0045] Although the above description has been direct-
ed to a movable dispenser 100, dispenser 100 can be
removably fixed to insertion tip 16 of a receiving endo-
scope 10 in a manner consistent with conventional ligat-
ing band dispensers. Further, dispenser 100 can be fixed
to or formed as a part of a dedicated ligating instrument
(Figure 9).
[0046] As provided above, actuating elements 200 are
coupled between dispenser 100 and controller 150.
While actuating elements 200 can be manipulated direct-

9 10 



EP 1 627 606 B1

7

5

10

15

20

25

30

35

40

45

50

55

ly by the user (e.g., by hand), controller 150 enables a
user to accurately and selectively control the dispensing
of a stored ligating band 110 and/or the movement of
dispenser 100. Controller 150 may be rather simple (for
example, a filament wrapped-shaft [not shown] having
filament portions 200d, 200e extending therefrom,
wherein the combined tension on filaments 200d, 200e
can effect the extension of dispenser 100 and rotation of
the shaft while under tension effects at least the loading
and dispensing of ligating band 100a); however, in ref-
erence to Figure 10 controller 150 preferably includes
user interface 152, translator 154, dispenser position
controller 156, and dispenser controller 158.
[0047] User interface 152 has, for example, a push but-
ton panel, a selector knob, and/or a control lever to allow
a user to input desired instructions to control dispenser
100. Translator 154 receives an indication, whether elec-
trical or mechanical, from user interface 152 and effects
the user’s instructions via dispenser position controller
156 and dispenser controller 158.
[0048] Translator 154 transforms input instructions to
effect dispenser 100 movement and/or ligating band 110
dispersal. Depending on whether controller 150 operates
mechanically or electro-mechanically, translator 154
may be a central processing unit (CPU), a linear or rotary
cam, a linear or rotary shaft, or the like. If translator 154
is a CPU, controller 150 further includes memory 160,
which stores programs responsive to user inputs to con-
trol the dispenser 100 movement and/or ligating band
110 dispersal. Dispenser position controller 156 and dis-
penser controller 15B may be pressurized fluid sources,
electric motors, solenoids, cams, or the like and are re-
sponsive to translator 154 output.
[0049] While translator 154 and controllers 156, 158
generally function to move dispenser 100 and cause li-
gating bands 110 to be dispensed, it is desired that this
system further control the actuating forces applied to per-
form these operations. Application of excessive force
could damage dispenser 100 or cause a system malfunc-
tion. Accordingly, controller 150 translates user inputs
into actuating instructions having prescribed character-
istics, for example, actuating distances, applied actuating
forces, and/or actuating durations, to prevent damage to
dispenser 100 and to ensure systematic and consistent
operation of the present invention.
[0050] Providing an example of the operation of the
present invention, reference will be made to a dispenser
100 having features illustrated in Figures 8a, 8c, and 8d,
including proximally-biased spring 206 and actuating fil-
aments 200d, 200e.
[0051] Dispenser 100 is positioned on the insertion tip
16 of a hosting endoscope 10. Actuating filaments 200
are passed through the work channel of the hosting en-
doscope 10 and through inlet 28 to the endoscope control
portion 12. Actuating filaments 200 are coupled to, for
example, controller 150.
[0052] For the purpose of this example, dispenser 100
begins in a retracted position. Insertion tip 16 is inserted

into a patient, for example, through the mouth, to observe
certain internal regions. Dispenser 100 remains in a re-
tracted position during travel of the insertion tip 16 so as
to provide the user the broadest field of view detectable
by the endoscope image sensing device. Once tissue
has been targeted for ligation, the user requests exten-
sion of dispenser 100. Controller 150 applies a proximal-
ly-directed force to actuating filament 200d for a prede-
termined time causing dispenser 100 to be extended,
thus creating volume 112 defined by the interior surface
of sleeve 104. After extension, opening 111 is positioned
adjacent to the targeted tissue. The user applies a suction
to the appropriate insertion tip 16 outlet, drawing the tar-
geted tissue into volume 112.
[0053] The user then requests dispersal of a single li-
gating band 110a. If ligating band 110a was not loaded
by the previous control of actuating filament 200d, con-
troller 150 applies a proximally-directed force to actuating
filament 200d for a predetermined duration causing ligat-
ing band 100a to be selected. Controller 150 then releas-
es actuating filament 200d to apply a proximally-directed
force to actuating filament 200e for a predetermined du-
ration, thus causing ligating band 100a to be dispensed.
Upon dispensing a ligating band from dispenser 100, the
dispensed ligating band attempts to assume its non-ex-
panded dimensions. As the subject tissue is positioned
within an inner diameter of the ligating band, constriction
of the band effectively ligates the subject tissue. The ap-
plied suction is ceased, and the insertion tip 16 moved
away from the ligated tissue. If further exploration is re-
quired, actuating filaments 200d, 200e are released and
spring 206 biases dispenser 100 again to a retracted po-
sition.
[0054] While the invention has been described herein
relative to a number of particularized embodiments, it is
understood that modifications of, and alternatives to,
these embodiments, such modifications and alternatives
realizing the advantages and benefits of this invention,
will be apparent to those of ordinary skill in the art having
reference to this specification and its drawings. It is con-
templated that such modifications and alternatives are
within the scope of this invention as subsequently
claimed herein, and it is intended that the scope of this
invention claimed herein be limited only by the broadest
interpretation of the appended claims to which the inven-
tors are legally entitled.

Claims

1. A ligating band dispenser, comprising:

a first member (104) having a surface to support
a plurality of ligating bands (110); and
a second member (402) having a fixed surface
(416), extending at least partially about the first
member (104) and being movable relative to the
first member to effect a displacement in a direc-
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tion parallel to a longitudinal axis of the first
member, said second member (402) having one
or more spring fingers (416) having at least two
inwardly directed protrusions (416a, 416b) in-
cluding a first protrusion (416a) to selectively en-
gage and move only a distal-most ligating band
(110a) to a release position, and a second pro-
trusion (416b), characterized in that:

the second protrusion (416b) has a width
greater than the spacing between the ligat-
ing bands (110) and is distally positioned
from the first protrusion (416a) by an
amount approximately equal to the width of
a ligating band, such that the second pro-
trusion (416b) does not allow the first pro-
trusion (416a) to engage a proximal ligating
band (110) when the first protrusion (416a)
is positioned proximal to any ligating band
(110) other than the distal-most ligating
band (110a).

2. A ligating band dispenser in accordance with Claim
1, wherein at least a proximal end of the dispenser
is adapted to engage a ligating band dispensing in-
strument (200a, 200b, 204).

3. A ligating band dispenser in accordance with Claim
1, wherein at least a proximal end of the dispenser
is adapted to engage an insertion portion of a receiv-
ing endoscope (16).

4. A ligating band dispenser in accordance with any
preceding claim, further comprising a member actu-
ating mechanism to selectively move the second
member (402) relative to the first member (104).

5. A ligating dispenser in accordance with any preced-
ing claim, wherein the dispenser is adapted to move
from a retracted position to at least a dispensing po-
sition, where at the dispensing position the first mem-
ber defines a volume (112) by an interior surface
thereof sufficient to allow a ligation procedure.

6. A ligating band dispenser in accordance with Claim
5, further comprising a dispenser actuating mecha-
nism to selectively move the dispenser from one po-
sition to another.

7. A ligating band dispenser in accordance with Claim
1, further comprising a first actuating mechanism
(200a, 200b, 204) to selectively move the second
member relative to the first member, wherein the first
actuating mechanism effects movement of the sec-
ond member to engage a ligating band and to dis-
pense an engaged ligating band.

8. A ligating dispenser in accordance with Claim 7,

wherein the first actuating mechanism selectively al-
lows movement of the dispenser from a retracted
position to at least a second position, where in the
second position, the first member defines a volume
(112) by an interior surface thereof sufficient to allow
a ligation procedure.

9. A ligating band dispenser in accordance with any
preceding claim, wherein the second member fol-
lows a predetermined helical path about the first
member to effect the displacement in the direction
parallel to the longitudinal axis of the first member.

10. A ligating band dispenser in accordance with any
preceding claim, wherein a distance travelled by the
second member between a supported, engageable
ligating band and a dispensing position increases for
each subsequent ligating band dispensed.

11. A ligating band dispenser in accordance with any
preceding claim, wherein the first protrusion (416a)
is adapted to freely pass over the plurality of ligating
bands when the second member is supported by the
outer surface of any of the plurality of ligating bands
as the second member is moved to a proximal-most
position.

Patentansprüche

1. Ligationsbandspender mit:

einem ersten Teil (104), das eine Oberfläche
hat, um eine Mehrzahl von Ligationsbändern
(110) zu halten; und
einem zweiten Teil (402) mit einer feststehen-
den Oberfläche (416), die sich zumindest teil-
weise um das erste Teil (104) herum erstreckt
und relativ zu dem ersten Teil bewegbar ist, um
eine Verlagerung in einer Richtung parallel zu
einer Längsachse des ersten Teils zu bewirken,
wobei das zweite Teil (402) einen oder mehrere
Federfinger (416) aufweist, die mindestens zwei
nach innen gerichtete Vorsprünge (416a, 416b)
haben, einschließlich eines ersten Vorsprungs
(416a), um selektiv mit nur einem am weitesten
distal gelegenen Ligationsband (110a) einzu-
greifen und dieses in eine Freigabeposition zu
bewegen, und eines zweiten Vorsprungs
(416b), dadurch gekennzeichnet, dass:

der zweite Vorsprung (416b) eine Breite
hat, die größer ist als der Abstand zwischen
den Ligationsbändern (110), und distal von
dem ersten Vorsprung (416a) mit einer Di-
stanz angeordnet ist, die etwa gleich der
Breite eines Ligationsbandes ist, so dass
der zweite Vorsprung (416b) es nicht er-
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möglicht, dass der erste Vorsprung (416a)
mit einem proximalen Ligationsband (110)
eingreift, wenn der erste Vorsprung (416a)
proximal zu einem Ligationsband (110) an-
geordnet ist, das ein anderes ist als das am
weitesten distal gelegene Ligationsband
(110a).

2. Ligationsbandspender nach Anspruch 1, bei dem
mindestens ein proximales Ende des Spenders aus-
gestaltet ist, um mit einem Ligationsbandspenderin-
strument (200a, 200b, 204) einzugreifen.

3. Ligationsbandspender nach Anspruch 1, bei dem
mindestens ein proximales Ende des Spenders aus-
gestaltet ist, um mit einem Einsetzbereich eines auf-
nehmenden Endoskops (16) einzugreifen.

4. Ligationsbandspender nach einem der vorherge-
henden Ansprüche, außerdem mit einem Teil-Betä-
tigungsmechanismus, um das zweite Teil (402) re-
lativ zum ersten Teil (104) selektiv zu bewegen.

5. Ligationsbandspender nach einem der vorherge-
henden Ansprüche, wobei der Spender für eine Be-
wegung von einer zurückgezogenen Position in min-
destes eine Abgabeposition ausgestaltet ist, wobei
das erste Teil in der Abgabeposition durch eine in-
nere Oberfläche davon ein Volumen (112) definiert,
das ausreichend ist, um eine Ligationsprozedur zu
ermöglichen.

6. Ligationsbandspender nach Anspruch 5, außerdem
mit einem Spender-Betätigungsmechanismus, um
den Spender selektiv von einer Position in eine an-
dere zu bewegen.

7. Ligationsbandspender nach Anspruch 1, außerdem
mit einem ersten Betätigungsmechanismus (200a,
200b, 204), um das zweite Teil relativ zum ersten
Teil selektiv zu bewegen, wobei der erste Betäti-
gungsmechanismus eine Bewegung des zweiten
Teils bewirkt, um mit einem Ligationsband einzugrei-
fen und um ein sich in Eingriff befindliches Ligations-
band zu spenden.

8. Ligationsbandspender nach Anspruch 7, bei dem
der erste Betätigungsmechanismus selektiv eine
Bewegung des Spenders von einer zurückgezoge-
nen Position in mindestens eine zweite Position er-
möglicht, wobei das erste Teil in der zweiten Position
durch eine innere Oberfläche davon ein Volumen
(112) definiert, das ausreichend ist, um eine Ligati-
onsprozedur zu ermöglichen.

9. Ligationsbandspender nach einem der vorherge-
henden Ansprüche, bei dem das zweite Teil einem
vorbestimmten schraubenförmigen Pfad um das er-

ste Teil folgt, um die Verlagerung in der Richtung
parallel zur Längsachse des ersten Teils zu bewir-
ken.

10. Ligationsbandspender nach einem der vorherge-
henden Ansprüche, bei dem sich eine durch das
zweite Teil zurückgelegte Distanz zwischen einem
gehaltenen, eingreifbaren Ligationsband und einer
Abgabeposition für jedes nachfolgende gespendete
Ligationsband erhöht.

11. Ligationsbandspender nach einem der vorherge-
henden Ansprüche, bei dem der erste Vorsprung
(416a) ausgestaltet ist, um sich frei über die Mehr-
zahl von Ligationsbändern bewegen zu können,
wenn das zweite Teil durch die äußere Oberfläche
von einem der Mehrzahl von Ligationsbändern ab-
gestützt wird, wenn das zweite Teil in eine am wei-
testen proximal gelegene Position bewegt wird.

Revendications

1. Distributeur de bande de ligature comprenant :

un premier élément (104) ayant une surface
pour supporter une pluralité de bandes de liga-
ture (110) ; et
un deuxième élément (402) ayant une surface
fixe (416), s’étendant au moins partiellement
autour du premier élément (104) et étant mobile
par rapport au premier élément pour effectuer
un déplacement dans une direction parallèle à
un axe longitudinal du premier élément, ledit
deuxième élément (402) ayant un ou plusieurs
doigts formant ressort (416) ayant au moins
deux saillies dirigées vers l’intérieur (416a,
416b) comprenant une première saillie (416a)
pour mettre en prise sélectivement et déplacer
uniquement la bande de ligature la plus distale
(110a) dans une position de libération, et une
deuxième saillie (416b), caractérisé en ce
que :

la deuxième saillie (416b) a une largeur su-
périeure à l’espacement situé entre les ban-
des de ligature (110) et est positionnée de
manière distale par rapport à la première
saillie (416a) selon une quantité approxima-
tivement égale à la largeur d’une bande de
ligature, de sorte que la deuxième saillie
(416b) ne permet pas à la première saillie
(416a) de mettre en prise une bande de li-
gature proximale (110) lorsque la première
saillie (416a) est positionnée à proximité de
n’importe quelle bande de ligature (110) dif-
férente de la bande de ligature la plus dis-
tale (110a).
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2. Distributeur de bande de ligature selon la revendi-
cation 1, dans lequel au moins une extrémité proxi-
male du distributeur est adaptée pour mettre en prise
un instrument de distribution de bande de ligature
(200a, 200b, 204).

3. Distributeur de bande de ligature selon la revendi-
cation 1, dans lequel au moins une extrémité proxi-
male du distributeur est adaptée pour mettre en prise
une partie d’insertion d’un endoscope de réception
(16).

4. Distributeur de bande de ligature selon l’une quel-
conque des revendications précédentes, compre-
nant en outre un mécanisme d’actionnement d’élé-
ment pour déplacer sélectivement le deuxième élé-
ment (402) par rapport au premier élément (104).

5. Distributeur de ligature selon l’une quelconque des
revendications précédentes, dans lequel le distribu-
teur est adapté pour passer d’une position rétractée
à au moins une position de distribution, dans lequel,
dans la position de distribution, le premier élément
définit un volume (112), grâce à sa surface intérieu-
re, suffisant pour permettre une procédure de liga-
ture.

6. Distributeur de bande de ligature selon la revendi-
cation 5, comprenant en outre un mécanisme d’ac-
tionnement de distributeur pour déplacer sélective-
ment le distributeur d’une position à l’autre.

7. Distributeur de bande de ligature selon la revendi-
cation 1, comprenant en outre un premier mécanis-
me d’actionnement (200a, 200b, 204) pour déplacer
sélectivement le deuxième élément par rapport au
premier élément, dans lequel le premier mécanisme
d’actionnement effectue le mouvement du deuxième
élément pour mettre en prise une bande de ligature
et pour distribuer une bande de ligature mise en pri-
se.

8. Distributeur de ligature selon la revendication 7,
dans lequel le premier mécanisme d’actionnement
permet le mouvement du distributeur d’une position
rétractée à au moins une deuxième position, dans
lequel, dans la deuxième position, le premier élé-
ment définit un volume (112), grâce à sa surface
intérieure, suffisant pour permettre une procédure
de ligature.

9. Distributeur de bande de ligature selon l’une quel-
conque des revendications précédentes, dans le-
quel le deuxième élément suit une trajectoire héli-
coïdale prédéterminée autour du premier élément
pour effectuer le déplacement dans la direction pa-
rallèle à l’axe longitudinal du premier élément.

10. Distributeur de bande de ligature selon l’une quel-
conque des revendications précédentes, dans le-
quel une distance parcourue par le deuxième élé-
ment entre une bande de ligature supportée et pou-
vant être mise en prise et une position de distribution
augmente pour chaque bande de ligature suivante
distribuée.

11. Distributeur de bande de ligature selon l’une quel-
conque des revendications précédentes, dans le-
quel la première saillie (416a) est adaptée pour pas-
ser librement sur la pluralité de bandes de ligature
lorsque le deuxième élément est supporté par la sur-
face externe de l’une quelconque de la pluralité de
bandes de ligature au fur et à mesure que le deuxiè-
me élément est déplacé dans la position la plus proxi-
male.
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