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LAPROSCORPIC INSTRUMENT DEPTH STOP

INVENTION

presant invention relates to laparoscopic

stops, particularly morcelilator depth stops.

ting devices are conventionally utilized for

from patients during a laparcscoeopic procedure.
c tisgue may be uterine fibroids or even an

entire uterus. n some instances, it iz desirable to limit the
depth of penetration of the morcellating device beneath the skin
of a patient to prevent insertion

below.

[0003]

One

kn

ompromiszed

ownn method of

ig to provide a slidirng collar that may be slid up and down the
shaft of a device and into place with a
locking set screw, Another method includes spacers placed in
geries on the shaft of the morcellating device. In these
devices, the sliding collar or spacers abuts the exterior skin
of a patient and serve to restrict the depth in which the shaft

may penetrate the body.
BRIEF 3SUMMARY (OF THE INVENTION

sufficient

Ting
S

opera
screw has

Moreover,

torgu

easily damage

example,

and dimensions

Although

arena.

rroven

well received, these methods have proven Lo
for the delicate equipment and in the mnodern
In the sliding collar example, the locking

to be difficult to secure with

eing of the screw c¢reates a point load that can
the morcellator shaft. Iin the stacked sgpacer

adjustability 1s naturally limited by the number
of the spacers avallable. It 1s therefo very
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to provide a stop at precisely the necessary depth for

a particular patient.

[0005] The present invention provides for laparcscopic depth
stops that are attachable to a laparoscoplc instrument shaft,

such as a morceliator shaft, where the depth stops

adjusted and securely positioned on the shaft to enable
infinitely variable positiconing with heretofore unknown ease of

use. The laparoscopic depth stops described hersin also provide

the capability of being secured to the morcellator
damaging the morcellator shaft. Principally, the shaft i1s
protected from damage because the feorces acted upon it by the
inventive devices are non-polint load forces, and instead act
along a curve, spiral curve, Qr area.

[0006] In accordance with one embodiment of the invention,
there 1z provided a depth stop for a laparcscopic instrument
having a shaft, where the depth stop comprises a first component

havin
navin

a first annular space adapted to allow the shaft to be

K
0

fitted therethrough, and a second component adapted Lo Dbe
connected to the first component, the second component having a

second annular space adapted to aliow the shaft to ke fitted
therethrough. The first annular space and the second annular

space form a combined annular space having a first cross

n
—’,
/‘
Q
=
¢ D
Q)

ot
it
<
D
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secticonal area. When the first compeonent is

the second component the combined annular space I

=¥e

e

second cross sectional area less than the first cross sectional
area to impart a force on the shaft, the force capable of

arresting relative movement of the depth stop along the shaft

B

100077 The movement may be by rctation.
(00087 The reduction in combined annular space may be created

by eccentric aligonment of the first annul

annuiar space relative to each other. If so provided, the first

component may comprise a handle with a coylindrical portion

[
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cztending therefrom, the cylindrical portion having an exterior

LZL.

The second component may inciude a cylindrical well
adapted to accept the cylindrical portion of the first
component, the c¢ylindrical well having an interior extension

adapted tc

fit within the recess when the first component and
the second component are connectht

[G0G9] The

in annular space may be created by
tapering <¢f the first annular space. If s¢ provided, the first
component  may  comnpr: a tapered section and the second

component may comprise a collet that conforms to the geometry of

the tapered sectiocon. The first component and the second
component  may be threaded together with threads, whereby

rotation of the first component and second component relative to

each other moves the collet with respect to the tapered sectiocon.

(00107 The reduction in annular space may be created by
rotation of a stop lever about a point outside the <cross

sectional area o<f the shait. The depth stop may  further

comprise a spring, the spring imparting a force on the stop

lever. The stop lever includes a cylindrical section between a
first tab and second tab.
(003117 The second component may be a helical coil., The first

component may Ifurther comprise a series of recesses, the depth

S comprising & third component, the third component
ingl ramp adapted to ratchet with the series of recesses.

O

The depth stop may further comprise a release button adapted t:
release the ramnp from the series of recesszses.

[0012] In accerdance with a further embodiment, there is

provided a depth stop for a laparoscoplc instrument having a

shaft, where the depth stop comprises a first component having a

first annular space with a first cross sectlonal area adapted Lo

allcw the shaft to be fitted

component  adapted to be fitted over portions of the first
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annular Lo

component. to reduce space

first cross secti

sectional

(003137 The second component may fitted

Sy by mnov

comporn ing the second

componen T

i,

perpendicular to the

[0014] The

longitudinal axis of the

second conponent may be a clip

second connected by a connector member.

[0015]

ilegs

In accords with a further

nce

invention, there 1s provided a depth

instrument shaft, where

naving a

first component having a first

the shaft to be fitted therethrough.
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has a reducible diameter and an

which the shaft may be fitted.

diameter, the interference surface

+

shaft to arrest relative movement of the

depth
shaft.
[0016] The frictional 2mern

engage may be

curve may be a
(00177

BRIEF DESC

o
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The frictional engagement may form
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within

inventio
[0019]
(00207

=)
~

hls description, be within the scope of the present

and be protected by the accompanying claims.

With respect to the drawings,

Figure 1A deplcits a conventicnal depth stop in use on

a surgical morcellating device;

[6021]
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Figure 1B depicts an

conventional depth stop;

[0022]

Figure ZA depicts a perspective view of a depth stop

(O]

in accordance with a first embodiment of the present invention;

[0023]

Figure 2B deplicts a second perspective view of the

depth stop of Figure 2A;

(00247
forming a
[0025]
forming a
[0028]
component
[G027]
component
[0028]
second emb
[0029]
component
[G034]
component
(003173

in accorda
[0032]
section of

[0033]

section of

o~

Figure 2C depicts a
portion of the depth

Figure 2D depicts a female component

portion of the depth

Figure Z2E depicts a perspective view of the male

Figure 2F a perspective wview of the female

of Figure ZD;

Figure 3A depis
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odiment of the present invention:

Figure 3B depicts a perspective view of the outer
of the depth stop of Figure 33A;
Figure 3C depicts a perspective view of the inner

of the depth stop of Figure 3A;

- a depth stop

t

Figure 4 depicts a perspective view o

-

nee with a third embodiment of the present invention;

[

Figure 4B depicts a perspective view of first

Q

the depth stop

4

e
O

£ Figure 4i;

4

Figure 4C depicts a perspactive view of the second

(s

the depth stop of Figure 4A;
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100343 Figure 4D depicts a perspective vwview of elect
components of the second secticon of the depth stop of Figure 4A;

[0035] Figure

perspect

ive view of a depth stop

in accoerdance with a fourth embodiment of the present invention:
(00367 Figure bLB depicts a perspective view ¢f the base

component of the depth stop of Figure LA:

[0037] Figure 5C deplcts a cross sectional view of the depth
stop of Figure 5HA;

(00387 Figure 6A deplicts a perspective view of a depth stop

. N
(O34 e with

in accordance a fifth embo

diment

of the present invention;

(00397 Figure 6B depicts a perspective iew of the inner
wortion and helical gripper of the depth stop of Figure 6A;
[0040] Figure &C epicts a second perspective view of the

inner portion and helical gripper of the depth stop of Figure
GA;

[0041] Figure oD depicts a perspective view of the outer
portion and heliical gripper of the depth stop of Figure 6A; and

(00427 Figure 6E depicts a view of Lf outer
portion of the depth stcocp of Figure 6A.

DETAT DESCRIPTION

[0043] In the following are described the preferred

embodiments

present invention. In

the drawings specific ter
7 &

clarity iowever, the

to the specific terms so

that each cific term

spe

. .
+
I !

similar

a manne

Where like elements have been

describing
rminology
invention is
selected,

inciudes
e

depicted

depth

the embodiments i1llustrated in
will be used for sake of
not intended tc be limited
and it iz to be understood

all technical eguivalents that
accomplish & similar purpose.

in multiple embodiments,

identical reference numerals have been used in multiple
embodiments for sase of understanding.
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[0044]

above, the inve

1G]

laparoscopic that are

devices. Tor ease of discussion, a morcella

a representative device, However, other lap
are to be considered within the context of this

[0045] The present disclo

s for a morcellator having a

attachabie

PCT/US2014/020551

Fa

ention features

laparcscopic

3.

used as

devices

depth

~ ey
STO0S

can be adjusted with infinitely variable positioning and then
secured To the shaft. The laparoscopic depth stops describec
herein also provide the capability of being secured to the
norcellator without damaging its shaft by applving force to the
shaft In a form other than a point oad For example, the
forces applied may be along a curve, spiral, or within an area.

lale)
N hes

(00467 iscuszsed above, nventicnal

depth stops are

kriown. Figure 1A discloses one such conventional depth stop
600A generally comprising a sliding collar 602 that may slide
alcng the shaft €04 of a morcellatcocr 6046, or other laparcscopd
device. The silding collar 602 inciudes a locking screw 08
that may be tightened to lcock the sliding coliar against the
shaft 604, Thus, when the shaft 604 of the morcellator 606 is
inserted through the skin § of a patient, 1ts end £10 may be
prevented from extending beyvond compromised tissue CT to be
removed and into healthy tissue HT.
(00477 Inm so ccking the device of Figure 1A, it will be
appreciated that the forces acting on the shaft 604 by virtue of
the locking screw 608 are point forces. No matter how much care
is taken by the surgeon in securing the sliding collar 602,

. e e e
Je cile ica

de te

damac

surgica

[0048]

lB o7

Ll EL

Figure deplcts an ¢ ati

ata
con

wwiona

ver

system,

Here, the depth steop 100B generally comprises a series of
spacers 612, 614, 61t that may be stacked to limit the excursion
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of the shaft 504 into the skin 5. The numnber of spacers and the

size of the spacers may be varied as regquired. Nevertheless,

N

there are only a reasonable number of different =ize spacers to
choose from, and the depth stop 1is therefore not infinitely

T
(00497 Generally speaking, the depth stops of tfhe present

invention provide for curve, spiral, or area contact between

portions of the depth stop and the morcellator shaft rather than
point  contact. These configurations help to eguallze orx
counteract forces acting on the morcellator while also

ninimizing the impact of such forces resulting in both improved
functionality and reduced risk of damaging the morcellator

+

shaft Additionally, the depth stops of the present invention

¢
¢

[0050] In accerdance with one embodiment, presented initia

}..4
[
~G

in & first perspective view 1in Figure 22a, a depth stop 100

comprises a ite component 107 and a female component 104. As
will be discussed, the male component 102 and female component

[0051] The male comporent 102 comprises a handle 106 which in
the embodiment shown 1s generally formed 1in the shape of a
mushrocm. Other configurations that easily fit within the grasp

of a gilcved surgeon are also contemplated. Moreover, the handle

"

may be knurled or may include depressions 108, as shown, to aid

S

in tactile feel and grip.

[0052]

from a centxal location of the Dbottom

- TN M)
e connector 112.

porticon 110 of the handle 106 is a
connector 112 is configured as an open cylindrical structure

with an annular wall 114 forming an annular space 115, Formed

8
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in the generally smoobth outer portions 116 of the annular wall
il4 are a pair of recesses 118, 120 2 2

i1l4d to the
22 ¢

-

first portion 122 extending through the annular wal

- 7y
_endads

[

termination 124 thersof. In turn, the first portion

”

in the opposite direction into a second portion 126 generally

configured tLransverse to the irst portion and extending
partially arcund the central axis 123 of the male component 10

the male connector 112.

and i
[0053] Figure 2B depicts the depth stop 100 in a second

perspective view highlighting the female component 104. As

shown, the female component 104 1s generally configured as a
clrcular component forming an annular ring 130, The annular

smooth on 1ts interior

3
e
[

[te]
[
02
<o

1
9]
=
=

1)
0]
~

s
n

O
D
3
0]
~
o

b

portion 1322, and mayv be knurled or otherwise shaped on its outer

portion 134 to facilitate handling by a gloved surgeon. As

shown in Figure 2B, the outer portion 134 1is preferably
scalloped. Extending from the interior portion 132 into the

(00547 In the embodiment shown, the extensions 138, 140 are

tubuiar but it will Dbe appreciated that the extensions may be
configured as other shapes and configuratiocons provided that such
shapes or configurations are adapted to £it within the recess
118 ¢of the male connector 112. It will also be appreciated that
the male compconent 102 and female compconent 104 may £

together by positioning the extensions 138, 140 first into the
first pcrtions 122 {and the cther corresponding first porticn)

PN

of the recesses 113, 120 and then into the second portions 126

j

g
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{and the other corresponding second po:

relative to the female

C
ravel through the second portions 126

extensions 138, 140 L C
{and the other corresponding second portiony to lock the two

components together.,
[0055] Figure ZC depicts a bottom view of the male component

102, Highlichted for reference are

bottom portion 110 of
the handle 106 and male connector 112, From this view, it will
be appreciated that the geometric centerline 142 of the annular
wall 1s offset from the geometric centerline 144 of the outer

£

portion 116 of the male connector 112 by a distance ™

(O3

Distance “d” 1s preferably 0.207 and the exact tolerance would

depend on the materials used and the tolerance range of the

instrument. This

[0056] A second eccentricity is shown in Figure 2B, a top
view of the female component 104, The eccentricity can be seen

by examination of fthe apertures formed by the top portion 146 of

f‘

the annul ring 120, which 1z also shown in Figure ZB, versus

the bottom wall 148 within the annuliar space 136. Here t
t

kQ
( B
5
m

tric centerline 150 of the top portion 1446 (and the o

oy s e o TR 3 e g o N - N o~ AAYNES I/ 4 £T g oy = By o P S
portion 134} 1s offset a distance az from the geomeiric

(]
(s
=
a

centerline 152 o bottom wali 148, Notably, the female
component 104 includes a notch 154 on ifts our wall aligning with

the smaller annual diameter of the female component while the

frt

male component also includes a similar notch 156 (Figure 2C)

aligning with the smaller annual diameter thereof. When the

-+
<
=
@)

noteches 154, 156 are aligned, so too are the extensions 138,

[
i
()

and the

l‘r‘

ecesses 113, 1Z0.

(00577 A morcellator shaft may be positicned through the

annular space 115 of the male component and the annular space

(@)%

134 cf the female conmponent 104 with the two components
connected and the notches 154, 156 aligned. The depth stop 100

10
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morcellator shaft to a desired

ﬁ
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.y rotate cne or both of the male
component 102 and female component 104 tco provide for a shift in

the two annular spaces 115, 136, This shift reduces the overall

cross sectional area of the combined annular space. It wiil be
appreciated that the annular spaces 115, 136 are sized such that

this shift and reduction in size locks the depth stop 100

against the morcellator shaft by virtue of fricticon alone. To

unsecure the depth stop 100, the surgeon merely has to rotate
the two components in the opposite direction. If it 1s deslred
to take the two components apart, the surgeon rotates in the

opposite direction the full excursion permitted and pulls the

components apart as the =nsions 138, 140 are removed from the
recesses 118, 120.

[0058] For clar:

Tlgures 2B and ZF are also provided, with
Figure 28 being a further perspective view of the male component
102 and Figure 2% being a further perspective view of the female
component 104,

10059} A second embodiment of the invention 1isg provided in
Figure 3A in the form of depth stop 200. Depth stop 200
comprises two maior components, an outer component 202 and an
inner component 204, As shown in ¥Figure 3A, the inner component
and outer component may be fitted together.

~ -

(00607 A perspective view of the outer component 10Z is shown

in Filgure 3B. As  shown, the outer component comprises a

gripping portion 206 and a base portion 208 The

208 1is generally round while the gripping portion

outwardly therefrom with a series of fins 210. The

Q
=
N
N

212 to enable the gloved hand of

the outer component 202. Of course,

11
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(0061} Extending through =& portion of the outer
component 202 1s a lumen 214 having an inner wall 216, The
inner wall 216 of the luw includes threads Z183. It willi be
appreciated that the inner wall 216 of the lumen 214 tapers from

the basze 208 ©

near the upper 270

O

210,
[0082] Figure 3C depicts a perspective view of the inner
component 204 of the depth stop 200. The inner component 20
comprises a handle section 220 and a coliet gsection 222, The
handie section 220 iz configured with arraved fins 224 zeparated
by =zcalloped sections 226 to aid with a surgeon's grasping of
the depth stop 202,

[6063] The collet section 222 extends outwardly from the base
226 of the handle section 220 toward a collet section terminus

228. It be appreciated that the collet se on 222 is
sized and configured to f£it within the lumen 214 of the outer

I

component 202 and inciudes threads 230 for mating with the
threads 218 of the outer section. When so 1gagec the outer
component 202 and inner component 204 may be rotated relative to
each other to advance the inner component, and specifically the
collet section 222, further ntoe the lumen 214 of the outer
component.,

[0064] The collet section is tubular and includes a lumen 229

Ja

terminus

therethrough At the 223 of the collet section 222 are
collets 232z, 23Zb, 232c, 232 Although four such collets are
shown, there may be as few as one c<¢r more than fcur. Az the
colliet sectio 2272 1is advanced through the lumen 214 of the
outer compcenent 202, the collets 23Za, 232b, 232c, 232d are
squeezed together into the spaces 234a, 234b, 234c, Z34d there
between by virtue of the tapered inner wall 216

100657 It will be appreciated that when the lumen 214 of the
outer component 202 and the lumen 229 of the collet zgection 222
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of the inner component 204 are threaded through the shaft of a
morcellator, the components are free to slide up and down
thereon. The inner and cuter components 202, 204 are sized and

when the it

-
-4
)
—
|.J
)
<
5

configured such that compon

the outer component,

to each other, The collets 232z, 232k, Z3Z2c,
together by virtue of the tapered inner wall
214 to sgueeze the morcel >r shaft and afl

18

ted re

stop

200 thereon, Relative rotation in the opposite direction serves
to unfix the two depth stop Z00 from the shaft by releasing the

23%2c, 232d.

be appreciated that

sized and such that the

2

configured

“~ oy

N7

fectiv

o

force on the

o e v ew ot Y
200 may be

2322a, 2320, 23Z2c,
tor shaft without

damaging G Alse, the thread pitch may be englneered to
limit the rotation necessary to achieve such effective force, or
may be engineered to permit finer contrel by reguiring a greater
degree of rotation to achleve the effective force,

third embodiment of the invention

8§77 yiy

is first depicted

in igure 4K as depth stop 300. Depth steop 300 mprises &
first section 302 and a second section 304. The filrst section
302 is generally mushroom-shaped and includes a mushroom cap 306
and base section 308. The second section 304 is generally

rylindrical and connects with the base sectior
section 302.
100687 The first section 320Z 1is shown in

Figure 4B. be seen that the

Can

OIS

comprises a secti

separace

indri 310, The

open

cylinder secticon 312

cyilndxr

witt

in

308

greater detail

section

Dase

including an open

ical ection 310

se

an open section

314, Opposite the open section 314 is a plug 316 extending from
the exterior wall 318 of the open cylindrical section 310.

13
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-
H
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Lastiy, the open c¢vlindrical section also includes a plurality

of apertures 320.

(00697 Figure 4C depicts a top perspective view of the second

section 304, The second sectilon 304 omprises  several

omponents, including a stop lever 322, actuator slide 324,

— VG 1 imdriecal medu 2728 T vlAindrieasl ;
spring 326, and a cylindrical body 328. The cylindrical body

328 generally comprises a base 330 and a cylindrical upstanding

22

32 extending therefron, The cylindrical upstanding wall

I =2

SN O, e ny . -
332 includes an annular space 334 within its confines. It will
- R - J . Ay A pme oS Ty oy - a3 [ - T = - 3 = o A e~ DAL
alsc be appreciated that the base 330 includes an aperture 336.

(00707 The upstanding wall 332 includes an open section 338
adjacent to which is the actuator siide 324. The actuator slide

324 includes an opening 340 facing inward relative to the second

n
D
9]
il
)
@]
)
(08
[
[iay
())

nd ribs 342 facing outward. The ribs 34%

facllitate tactical feel of a gloved surgeon.

i
<
o
wd
ft

S
.
o
a

stop lever 327 extends across the upstanding wall
332 from a portion opposite the open section 338, where it
connects to spring 326, to the open section 338. In turn, the

6 connects between the stop lever 327 and the base 330

(00727 The configuration of the stop lever 322, spring 326
and silide 324 are shown in Figure 4D. In Figure 4D, it is shown
that the stop lever 322 incliudes a spring tab 342 on a first

side for connecting to the spring 326 and a sliide tab 344 on a

second side for connecting to the siide 324, Between the spring

N
1

tak 3242 and the slide tab 344 1is a cylindrical section 34¢ In
the standard configuration, it will be appreciated that the stop
lever 322 is paraliel to the base 330 of the cyilindrical body
328 such that the lumen 348 of the cvlindrical section 346
presents 1its greatest c¢ross sectional area to a mercellator

shaft extending through the c¢ylindrical body. The connection

3

- iy ey v A armd A rer 206 mavr e s vy e e F o
between the spring tab 342 and spring 326 may be a pressure f£it
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within an aperture {(not shown)} of the 342, or obther means. The

connection between the siide tab 344 and slide 324 is preferzbly

by way of a pin 325,

[0073] It is also noted that the yvlindrical ©body 332
cludes a plurality of apertures 350, generally corresponding

to the =size and configuration of the apertures 320 of the first

section 302, Thus, when the gsection 2 and second

th

=y
<

depth

are

brought

(ot shown} may be driven through the aligned apert

to connect the Lwo  members. S0 connecteaed,

appreciated that a shaft of a wmorcellator may

through the apertur of the first member {(not shown, but
configured at the upper cf the mushroom head 206}, the
stop lever 322, and the 3326 of the base 330. In the
standard configuration, stop 300 is free to slide up
and down the morcellatc . However, upon positioning in a

o

e

the cpen

stop lever 322 about
cross sect
reduces tThe cross sect:
indrical secti 346

desi

shif

300 he secured,

£ e
TLs

Tl - e RO RS} ¥ ~ ~ 1
lever 322. As such,

be appreciated that a line force iz imposed arcund 2 portion of
the circumference ¢f the =shaft vy the stop lever 322,

s
LLL

9t 5 vy

effective securing the

,,\
2%

fourth

embodiment

Q

stop 300,

e depth

starting with Figure 524, which depicts depth stop 400. Depth
stop 400 comprises two components, a base 402 and clamp 404,

100757 AS shown in Figure 5B, the base 402 comprises a domed
upper portion 406 with a lumen 408 extending through its central
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portion. Opposite of the domed upper porticon 406 1s a circul

=~

foot 410, Connecting the domed upper portion 406 and the Ifoot
410 1is a split strap 412. It will be appreciated that the lumen
408 extends through the split strap 412 and the foolt 410.

(00767 The split strap 412 comprises an anchor 414 which

provides the actual connection between the domed upper portion

406 and the foot 410, znding from the anchor 414 are two

arms 416, 413 {418 is most ciesarly shown in

(00777 Figure 5C is a cross sectional view of the depth stop
400, As shown in Figure 5C, the arms 416, 418 are created as
opposing arches 420, 427 forming a portion of the lumen 4(
The arches 420, 4227 begin at the anchor 414 and terminate with
F e
tabs 424 426 which are spaced apart to leave a gap 428. As
. ! F Jar

5

will be discussed later, the arches 420,

4770

may flex at the
anchor to open or closge the gap 428. Approximately midway along
their respective lengths, the tabs 424, 42¢ include bulges 430,
4372

[0078] Also shown in Figure 5C is the clamp 404, Clamp 404

is generally shaped as a horse shoe with a palr of open arms

434 and a connector 43¢, The open arms 432, 434 and
connector 436 form an inner surface 438 with cams 440, 4472 at
its end opposite the connector 436. At the connector 436, the
clamp 404 also comprises an aperture 444.

[6079] It will be appreciated that 1in cperation, the clamp
404 may be dgrasped by a gloved surgeon at recesses 446, 448
located approximately centrally on its arms 432, 434. The cpen
end {at the arms 432, 434, opposite the connector 436) of the
clamp 404 may then be slid against the outer walls 446, 443 of
the arches 420, 422 of the split strap 412, simultaneousiy

spreading the arms 432, 434 of the clamp and sgueezing the gap

l-f\

the Dbase 402, the

D
)
-
[N
i
73
@]
5'_"‘
[N
i
]

123 of the spliit strap. o

i =

("-

5
1
L

ludes grasping regions 445,

anchor 1ing Continuing pressure
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on the regesses 446, 448 further cams open the clamp 404 b

ction of the cams 440, 442 against the outer wallis 446, 448 of
around the split strap 412, when the cams 440, 442 reach the
decreasing radius of the split strap 412, the clamp will “pop”
inte place forcing the tabs 424, 426 to enter the aperture 444

at the connector 43¢. The inner walls of the recess 450, 452

{

428, or at least reduce its size. This decreases the diameter

408 in the area of the split strap 4

PR W] f o am i TN 2%} = 3 PR fy YOV rna s

this regard, the base 402 of the depth stop 400 may
e ~T e o) = Ty e ~ By f‘+- - f P S11TOY ] OO 1 Ty et oriitnen o Wﬂh o3 o P
e pilaced on Lne snalt oL &L surglical ingtrument, such as a

morcellator, by threading the shaft through the lumen 408, The

base 402 may then be moved up or down the shaft to a desired

stop location. At that location, a surgeon may connect the
clamp 404 to the base 402 as discussed above Lo reduce the

diameter of the lumen 408 at the =zsplit strap 412 and effectively
it strap against the shaft. Whern 1t is desired to
move the depth stop 400, the surgeon simply removes the clamp
400 by pulling back on the recesses 446, 448 in a mnanner
opposite to assembiy while supporting the base at the grasping
regions 445, 447.

[0081] The fifth embodiment of the present invention is shown

initially in Figure B8A, a perspective view of the depth stop

three components, an inner

-

porticn 502, outer porticn 504, and helical gripper 50

N

(best
shown in Figure £B).

100827 The inner portion 502 bkegins, oppoesite 1its connection

6]

with the onuter portion 504, with a mushroom head 506. Althcough
shown 1in Figure GA only atbt its exit at the outer portion 504,

the mushrocom head 506 incliudes a lumen 508 through its central

azis 510, The lumen is sized and configured to accept a shaft

17
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of a surgical instrument, such as a morcellator. Tapering down
from the base 51Z of the mushrcom head 506 1s a cyiindrical
portion 514, As shown in Figure 6B, a perspective view of the

underside of the inner portion 502, the cylindrical portic 514
series of sloped recesses 515 around its perimeter,
appreciated that these sloped recesses 515 form a

portion of a ratchet, as will be discussed.
100837 Alsc shown in Figure 6B is the lumen 508 of the inner
portion 502, Within the lumen 508 ig the helical gripper bH06,
which includes at one end a first bent tab 516 and at its second
end a second bent tab bH18. The second bent tab 518 is fitted
within a recess 520, best shown in Figure 6C, of the lumen 50
of the inner portion 50Z.
(00847 Figure 6D depicts a perspective view oIf the outer
portion 504 with helical gripper 506 protruding therefrom. The
outer portion 504 is generally c¢ylindrical with & outout 522
near 1its upper end b24. At the lower end 26 of the outer
portion 504, there 1s a chamfered edge 528, The lumen 508
the cylindrical outer portion 204 from the lower

upper end 524,

0085] Within the cutout 527 is a cantilevered release bubtton
530. As suggested, the release button 530 is cantilevered from
an inner wail 537 of the a2 piiable arm 534.

[0086] 6E depicts a top perspective view of the outer

portion 504. Here, the release button 530 can ke seen from its
rear b3&. Cn the rear secticn 53¢ is mounted a ramp 538, It

will be appreciated that when assembled with the inner portion
502, this ramp 538 fits within the one of the series of recesses
515. By wvirtue of the ramped shape of the ramp 538, and the
slope of the recegses 515, the outer porticn 504 may rota

relative t¢ the inner portion 502 in the direction of arrow R

18
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AL

release n

recess 515 to the next.

(00871 Also shown is =ziot 540. Upon assembly of the depth
stop 500, the first bent tab 516 is fitted within the slot 540.
Recall that the second bent tab 218 iz fitted within recess 520
of the inner portion H02. s the outer portion 504 is rotated
relative to the inner portion 502 in the direction of arrow R,
the helical gripper D6 1s tightened such that its

cross sectional area iz reduced In the meantime, tLhe outer
portion 504 is prevented from rotating in the direction opposite

B

of arrow R by

<

~ifical

virtue

of the of the releasze button

ratcheting

] [ S, »'
538 fitt

I
Lol

ily action of the ramp ng within the

one of the series of recesses 515, When 1t is desired to permit
rotation of outer portion 504 in the direction opposite of arrow
R, the release button 530 may be lifted to pull the ramp 538

and out

NN
Fvoym
_'_J_kJLL,

of interacti recesses 515, This

O

serves Lo increase the relative diameter of the helical gripper
506.
100887 It will therefore be appreciated that in use, tLhe
depth stop 500 may be fitted on a shaft of a surgical
Crument such as a morcellabor. When the depth stoeop 500 is
in a2 positicn where it iz desired to be affized, 2 surgeon may
rotate the outer component 504 relative to the inner component
502 in the direction of arrow R L helical gripper
506 around the shaft. Ratchet ction of the ramp 538 and
recesses bH15 will prevent oosening until such time that the
release button 530 1s lifts
100897 Fach of the components descriked in  the variocus

embodiments may

Pt e
erer

Pr zrably, such

and have

example,

=y
<

mater

a

suitable

ials £

or

are or the SUrg ical arena

jineering properties suitable fo their use. For
lals should bhe capablile of repeated use and



WO 2014/164100 PCT/US2014/020551

heat sterilization. Such materials include various mebals,
polymers, and the like. ITtems such as spring 326 are preferzbly

tal. Other components, such as the helical gripper 506, may

3
)

be configured from silicone.
00847 Although the inventicn herein has been described
reference to particular embodiments, it is to be understocod that

g and

l...l

these embodiments are merely illustrative of the princip

cf the present invention. It is therefore Lo

that numercus modifications mayvy be made to the
illustrative embodiments an that other arrangements may be
devigsed without departing Lrom the spirit and scope of the

present Invention as defined by the appended claims.

20
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where the
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allow the shaft
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=) SYele

component, the second
adapted to allow the
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forming a

areay;

oty
ein

wher when

( :;d

el
flck

combined

component

laparoscopi

annuliar
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r
<

instrument having a

ST I

annular space azadapted Lo
siel
connaected to the firs
having a second annular space

to be fitted therethrough;
gspace and the second annular space
space having a first cross secticnal

annular

the

area

less

Chan
shaft,

depth

component the combined annul

2. The depth stop of
rotation.
3. The depth stop <f claim

annular

annular space and

second

accept the cylin
cylindrical well

e
sec

ond

componen T

annular

CC

inciudes

2
)

mpTris

component 1s moved relative to the

space reduces to a second

the first cross sectional area to

the force capable of arresting
stecp along the shaft.

movement

wherein the reduction in combined

eccentric alignment of the first

space relative to each other.

, Wherein:

a handle with ilindrical

a oyl

the cylindric: Lon ing an

.'_'C‘ Vi

a cylindrical well adapted to
ion <f the first component, the
interior extension adapted Lo fit

21
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within said recess when first component and said second

component are connected.

£«

5. The depth stop of c¢laim 1, wherein the reductilon in annular

Ca

space is created by tapering of the first annular space.
6. The depth sto of claim 5 wherelin the first component
by F iy

comprises a tapered section and the second component comprises a

collet that conforms to the geometry of the tapered section.

4

7. The depth stop of claim 6, wherein the first conponent and

the second component arve threaded together with threads, whereby
rotation of the first component and second component relative to
each other moves the collet with respect to the tapered sectiocon.

&, The depth stop of claim 1,

the reduction in annular

space 1s created by rotation c¢f a stop lever about a point

outside the cross sectional area of the shaft.

WO
3
=
D

depth stop of claim 8, further comprising a spring,

o)
{u
-
Qu
19}

re]

9]
i-d

5

ring imparting a force on said stop lever.

10. The depth stop of claim 9, wherein said stop lever includes

between a first tab and second

a cylindrical

11, The depth stop of claim 1, wherein sald second component is

a helical coil.

12. The depth stop of claim 11, wherein said first component

further comprises a series of recesses;

22
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said depth stop further comprising a third component, sald
third component including & ramp adapted to ratchet with =said
series of recesses.
13. The depth stop of c¢laim 1Z, further ccomprising a release

to adapted to releas sald vramnp from sald series of
recesses.
4. A depth stop for a laparoscopic instrument having a Zy
where the depth stop comprises:

z first component having a first annular space with a first
cross sechtiona area adapted to alliow the shaft to be fitted
therethrough;

z second component adapted to be fitted over porticns of
the first component to reduce the i annular space to a
second cross sectional area less than the first cross sectional

area.

TR

15. The depth

fitted over the

dire

depth

@aving

cbion perpendicu

stop of claim 14, wherein the second component 1is

first component by moving the second component &
ular to the longitudinal axis of the shaft.
stop of claim 14, wherein the second component is

first and second leqg connected

[

17. A depth stop for a laparoscopic instrument having a shaft,
where the depth stop comprises:

z first component having a first annular space adapted Lo
allow the shaft to be fitted therethrough;

the first
interference su

space havi a reducible diameter and an
rface against which the shaft may be fitted;

23
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relative movement

curve.

20. The depth

engagement forms
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the reducible diameter, the

shaft to arrest

17, wherein the fricticnal

vherein the curve i1s a spilral

'

“

17, wherein the fricticnal
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